5.	Data terminal equipment network layer 

5.1	General

This section describes the network layer of the data terminal equipment (DTE) for communication between MPT 1327 and MPT 1343 type radio units and data terminal equipment. Some examples of message sequence charts are presented in Appendix A3. Network layer message descriptions are in section 5.2. and network layer protocol description is in section 5.3. 

The network layer message types used by the network layer protocol are shown in table 5-1.  Numbers before the message names refer to section 5.2. for more detailed information. Network layer implementations of the radio unit may contain some special messages. A list of standardised optional messages is in the Annex A4. Message type numbers are presented both in hexadecimal and binary formats. Direction of the message flow is shown by an arrow: D->R message is sent by the DTE to the radio unit and R->D message is sent by the radio to the DTE and D<->R denotes a message used in both directions.

Some messages may have multiple message types depending on the carried detailed information e.g. positive or negative acknowledgement. 

Some messages have the same type number although they have different names. This reflects the usage of the radio path messages, which utilise the same codewords for different purposes.

Network layer messages and protocol hide most MPT 1327 specific action from a user. 



Status messaging

�8�7�6�5�4�3�2�1����80h�1�0�0�0�0�0�0�0�D->R�5.2.2.1.1.	SEND STATUS��80h�1�0�0�0�0�0�0�0�R->D�5.2.2.1.2.	RECEIVE STATUS��C0h�1�1�0�0�0�0�0�0�R->D�5.2.2.1.3.	STATUS ACK (positive)��D0h�1�1�0�1�0�0�0�0�R->D�5.2.2.1.3.	STATUS ACK (queuing)��E0h�1�1�1�0�0�0�0�0�R->D�5.2.2.1.3.	STATUS ACK (negative)��Short data (SST) messaging

81h�1�0�0�0�0�0�0�1�D->R�5.2.2.2.1.	SEND SST��81h�1�0�0�0�0�0�0�1�R->D�5.2.2.2.2.	RECEIVE SST��C0h�1�1�0�0�0�0�0�0�R->D�5.2.2.2.3.	SST ACK (positive)��D0h�1�1�0�1�0�0�0�0�R->D�5.2.2.2.3.	SST ACK (queuing)��E0h�1�1�1�0�0�0�0�0�R->D�5.2.2.2.3.	SST ACK (negative)��Extended data (MST) messaging

82h�1�0�0�0�0�0�1�0�D->R�5.2.2.3.1.	SEND MST��82h�1�0�0�0�0�0�1�0�R->D�5.2.2.3.2.	RECEIVE MST��C0h�1�1�0�0�0�0�0�0�R->D�5.2.2.3.3.	MST ACK (positive)��D0h�1�1�0�1�0�0�0�0�R->D�5.2.2.3.3.	MST ACK (queuing)��E0h�1�1�1�0�0�0�0�0�R->D�5.2.2.3.3.	MST ACK (negative)��Voice and modem (non-prescribed data) call

A4h�1�0�1�0�0�1�0�0�D->R�5.2.2.4.1.	SETUP VOICE / SETUP MODEM��A5h�1 �0�1�0�0�1�0�1�D->R�5.2.2.4.2.	SETUP EMERGENCY VOICE / �SETUP EMERGENCY MODEM��C4h�1�1�0�0�0�1�0�0�R->D�5.2.2.4.3.	SETUP PROGRESS (positive)��D4h�1�1�0�1�0�1�0�0�R->D�5.2.2.4.3.	SETUP PROGRESS (queuing)��E4h�1�1�1�0�0�1�0�0�R->D�5.2.2.4.3.	SETUP PROGRESS (negative)��A4h�1�0�1�0�0�1�0�0�R->D�5.2.2.4.4.	INCOMING VOICE CALL / �INCOMING MODEM CALL ��A5h�1�0�1�0�0�1�0�1�R->D�5.2.2.4.5.	INCOMING EMERGENCY VOICE CALL / �INCOMING EMERGENCY MODEM CALL ��C5h�1�1�0�0�0�1�0�1�R->D�5.2.2.4.6.	RECEIVE PROGRESS (positive)��D5h�1�1�0�1�0�1�0�1�R->D�5.2.2.4.6.	RECEIVE PROGRESS (warning)��E5h�1�1�1�0�0�1�0�1�R->D�5.2.2.4.6.	RECEIVE PROGRESS (call not connected)��Modem call data transfer

A3h�1�0�1�0�0�0�1�1�D->R�5.2.2.5.1.	SEND MODEM DATA��A3h�1�0�1�0�0�0�1�1�R->D�5.2.2.5.2.	RECEIVE MODEM DATA��Connection clearing

86h�1�0�0�0�0�1�1�0�D->R�5.2.2.6.1.	DISCONNECT (normal end)��A6h�1�0�1�0�0�1�1�0�D->R�5.2.2.6.1.	DISCONNECT (cancel attempt)��86h�1�0�0�0�0�1�1�0�R->D�5.2.2.6.2.	CLEARED (normal end)��A6h�1�0�1�0�0�1�1�0�R->D�5.2.2.6.2.	CLEARED (abnormal end)��Diversion control

87h�1 �0�0�0�0�1�1�1�D->R�5.2.2.7.1.	DIVERSION REQUEST��A7h�1 �0�1�0�0�1�1�1�D->R�5.2.2.7.2.	DIVERSION CANCEL��C7h�1 �1�0�0�0�1�1�1�R->D�5.2.2.7.3.	DIVERSION ACK (positive)��E7h�1 �1�1�0�0�1�1�1�R->D�5.2.2.7.3.	DIVERSION ACK (negative)��Radio controlling and miscellaneous messages

B0h�1�0�1�1�0�0�0�0�D->R�5.2.2.8.1.	RADIO INTERROGATION��B0h�1�0�1�1�0�0�0�0�R->D�5.2.2.8.2.	RADIO PERSONALITY��B1h�1�0�1�1�0�0�0�1�R->D�5.2.2.8.3.	NUMBERING INFORMATION��B2h�1�0�1�1�0�0�1�0�D->R�5.2.2.8.4.	RADIO CONTROL��B2h�1�0�1�1�0�0�1�0�R->D�5.2.2.8.5.	OPERATING CONDITION��B5h�1�0�1�1�0�1�0�1�R->D�5.2.2.8.6	NETWORK INFORMATION��B3h�1�0�1�1�0�0�1�1�D->R�5.2.2.8.7.	RADIO MANAGEMENT��B3h�1�0�1�1�0�0�1�1�R->D�5.2.2.8.8.	RADIO SETTINGS��B4h�1�0�1�1�0�1�0�0�R->D�5.2.2.8.9. 	PROTOCOL INFO��B4h�1�0�1�1�0�1�0�0�D->R�5.2.2.8.9.	PROTOCOL INFO��B6h�1�0�1�1�0�1�1�0�D->R�5.2.2.8.10.	VOLUME CONTROL��B7h�1�0�1�1�0�1�1�1�D->R�5.2.2.8.11.	DIALLED STRING��01h�0�0�0�0�0�0�0�1�D->R�5.2.2.8.12.	RADIO TEST (Informative)��01h�0�0�0�0�0�0�0�1�R->D�5.2.2.8.13.	RADIO TEST RESULT (Informative)��Others

00h�0�0�0�0�0�0�0�0��Reserved for protocol escape mechanism���0�0�*�*�*�*�*�*��All type values not defined are spare (free for customisation)���0�1�*�*�*�*�*�*��All type values not defined are reserved���1�*�*�*�*�*�*�*��All type values not defined are reserved��Table 5-1: Network layer message types'





5.2.	Network layer messages

5.2.1.	Introduction

This section describes network layer messages for communication between MPT 1327 type radio units and data terminal equipment. Some MPT 1343 features are also supported. Each message definition may contain a short description of the message use, but the actual protocol is defined in section 5.3. 'Network layer protocol description'.

5.2.1.1.	Message structures

Each network layer message contains at least two octets. Bit positions in an octet are numbered from 1 to 8 and bit position 8 contains the most significant bit. 

All network messages start with a single octet 'message type' and continue with one or more octets of parameter and data fields. The most significant bit of the message type divides messages into two categories: '1' indicates standardised messages and '0' indicates proprietary messages. 

5.2.1.2.	Number and value presentations

In the messages detailed in this specification the numbers and variable values are presented in the following formats unless otherwise indicated: 

-	Binary coded digits follow MPT 1327 Appendix 5 definition using semi-octets (The first two lines indicate  the position of the bits in an octet):

8�7�6�5���8�7�6�5����4�3�2�1���4�3�2�1����Bit pattern�Decimal value��Bit pattern�Decimal value or character���0�0�0�0�0��1�0�0�0�8���0�0�0�1�1��1�0�0�1�9���0�0�1�0�2��1�0�1�0�Reserved���0�0�1�1�3��1�0�1�1�*���0�1�0�0�4��1�1�0�0�#���0�1�0�1�5��1�1�0�1�Reserved���0�1�1�0�6��1�1�1�0�Reserved���0�1�1�1�7��1�1�1�1�NULL���	The first (odd) digit occupies bit positions 8 to 5 and the most significant bit is in the bit position 8. The most significant bit of the second (even) digit occupies bit position 4. If the second semi-octet is not used, then a NULL value shall be inserted. 

-	Binary numbers in the range 0 to 255 using octets. The least significant bit of a number occupies the bit position 1. 

-	Binary numbers in the range from 0 to 15 using semi-octets. The least significant bit of a number occupies either bit position 1 or bit position 5 as appropriate. 

In all cases the most significant bit of a binary number is the first to be sent over the radio path (MPT 1327, Appendix 5).

5.2.1.3.	Address presentations

The network layer conveys MPT 1327 addresses in the PFIX and IDENT or TRANS format depending on the message type. Extended addressing uses MPT 1327 and MMI definitions. The address format used in the additional ADDRESS field after the ADESC and LENGTH fields is defined by those fields, see Appendix A6 for examples.



�ADESC�LENGTH��8�7�6�5�4�3�2�1�Type of number��0�0�0�0�0�0�0�0�No additional addressing��0�0�0�1�����SAMIS BCD��0�0�1�0�����Spare for customisation (for further study)��0�0�1�1�����MPT 1327 PABX exchange number.  The first ADDRESS semi octet, bits from 5 to 8, contains the PABX exchange number (FLAG1 and FLAG2) in the range from 0 to 3. (The extension number is in the IDENT field in binary format). ��0�1�0�0�����MPT 1327 PABX exchange number. Address information contains PFIX (DUMMYP), IDENT (extension number in binary format) and semi octet, bits from 5 to 8, which contains the PABX exchange number in the range from 0 to 3. ��0�1�0�1�����MPT 1327 address (PFIX and IDENT)��0�1�1�0�����MPT 1327 address (PFIX , IDENT) and SAMIS BCD��0�1�1�1�����MMI dialled number to called party��1�*�*�*�����Reserved������*�*�*�*�Number of the network layer message octets used to carry extended address information in a network layer message. Value is a semi-octet binary number.�� Note1:	LENGTH field '0000' indicates that no addressing information is included after this octet. In this case the ADESC field shall be '0000' and the ADDRESS field is not used.

MPT 1327 addresses shall be mapped into fields of addressing octets in the following manner:

 -	The address section PFIX (7 bits) uses one octet. The most significant bit is in the bit position 7 and the bit 8 set to '0' to indicate a PFIX and IDENT addressing. 

-	The address section IDENT (13 bits) uses two octets. The first 5, higher order bits of an IDENT are mapped onto the first octet with the most significant bit in the bit position 5, bits 6 to 8 are set to '0' and the remaining 8 bits use the second octet with the least significant bit in bit position 1. The MPT 1327 PABX binary format extension number follows the same format.

-	The transaction number TRANS (10 bits) uses two octets. The first 2 higher order bits of a TRANS are mapped to the first octet with the most significant bit in the bit position 2, bits 3 to 8 are set to '0' and the remaining 8 bits uses the second octet with the least significant bit in bit position 1. The TRANS format is used with MPT 1327 standard data which is not covered by this version of MAP27.

-	If a PFIX or IDENT number is not available, then a dummy value is used. The dummy value is indicated by setting all bits to '0'. These values are indicated as DUMMYP and DUMMYI respectively. The DUMMYP is also a valid PFIX and the DUMMYI is also indicating the presence of a DUMMYP.

In addition to PFIX and IDENT an extended address may contain up to 24 binary coded digits.

5.2.1.4	MPT 1327 addressing

The MPT 1327 addressing mechanism uses IDENT field as an address type indicator. This fact is reflected in some extent to the MAP27 interface definition. The general usage of the IDENT field is presented in the table 5-2. Those IDENT values which are marked as 'Not used in MAP27' indicate call types which are supported by specific network layer messages. Those IDENTs should not be used and if used by the DTE the radio unit should discard them and notify DTE. The IDENT values in the table 5-2 are decimal values.

If there is any discrepancy between this table and what is defined in the MPT 1327 standard, the latter should be used.

A radio unit and network specific addressing is supported by MMI dialled numbers. In that case the radio unit is responsible of the address coding and the dialling strings needed to access a certain service may be both radio unit and network dependent. The use of this method is discouraged.



IDENT�ADESC�Additional MAP27 address information�Usage�Message types��DUMMYI�0000�Other than 0111 or 0011��Dummy ident when an ident is not needed or not available���DUMMYI�0000� 0111�MMI dialled number�MMI specific call set-up  ���Ident�1 - 8100�0000�-�Common-prefix and Interprefix calls�RQC, RQE, RQQ, RQS, RQX,��PSTNGI�8101�0001�PSTN number�Call to a general PSTN destination�RQC, RQE, RQS, RQT, RQX,��PABXI�8102�0001�PABX number�Call to a PABX number�RQC, RQE, RQS, RQT, RQX,��DNI�8103�-��Not used in MAP27���8104-8120�-�Reserved�Not used in MAP27���PSTNSIj�8121, j=1�8135. j=15�0000�-�Call to a prearranged PSTN number �RQC, RQE, RQS, RQT, RQX,��8136-8180�*�Network dependent�Network dependent���8181-8184�-�Reserved�Not used in MAP27���REGI�8185�-��Not used in MAP27���INCI�8186�-��Not used in MAP27���DIVERTI�8187�-��Not used In MAP27�RQT, RQX,��SDMI�8188�-��Not used In MAP27���IPFIXI�8189�-��Not used In MAP27�RQC, RQE, RQQ, RQS, RQT, RQX,��TSCI�8190�-��Not used in MAP27�RQC, RQQ, RQX,��ALLI�8191�0000�-�System-wide call�RQC, RQE, RQS, RQX,��extension number�0011�Exchange number�Call to a PABX extension with PABX selection�RQC, RQE, RQS��Table 5-2: Usage of MPT 1327 Idents

�5.2.1.5.	Acknowledgements

The radio path protocol uses the same acknowledgement messages for many kinds of calls and data transmissions. For clarity reasons message names at the user access interface differ from those used on the radio path. The radio unit generates these messages based on local protocol machine.

All acknowledge messages contain a 'Called party address'. This address is set to dummy value (DUMMYP and DUMMYI) in the radio unit or is retrieved from the radio protocol storage unless it is available from the radio path protocol. The acknowledgement messages are grouped by the message type higher order semi-octet. The acknowledgement categories are positive or negative (transaction terminating) messages or queuing and waiting more signalling acknowledgements. This grouping reflects the main purposes of the radio path protocol acknowledgements and is coded according to table 5-3.

�8�7�6�5�4�3�2�1����1�1�0�0�*�*�*�*�Positive transaction terminating message���1�1�0�1�*�*�*�*�Queuing and waiting more signalling message���1�1�1�0�*�*�*�*�Negative transaction terminating message���1�1�1�1�*�*�*�*�Reserved��Table 5-3: Acknowledgement message type coding

5.2.1.6.	User Data presentation

User data in the user access network layer is presented in octets.  MPT 1343 defines four Tmessage formats for the transfer of data within Single Segment Transactions (SST) and Multiple Segment Transactions (MST).  It reserves two other formats for future definition and makes two spare for customisation. Short and extended data messages define the user information presentation format according to MPT 1343. This standard (MAP27) supports five methods; the four which are supported by MPT 1343: 

 -	Binary or free format 

 -	BCD characters 

 -	Telex (CCITT Alphabet No 2) Recommendation S1

 -	7-bit ASCII (CCITT Alphabet No 5) Recommendations V3 and V4.

In addition, 8-bit ASCII or PC character set within the binary or free format configurations.  

The user access network layer uses octets to carry all the prescribed formats.  The free format (MPT 1327) and binary (MPT1343) user data messages (the bit strings which are longer than eight bits) are divided into octets starting from the most significant bit, which is placed in the bit position 8 of the first data octet. The length of the binary user data may not be a multiple of eight bits in which case the remaining bits are placed in the last data octet starting from the bit position 8 where the most significant bit of the remaining bit string is placed. The unused, least significant bits of the last data octet are set to '0'. The number of valid bits in the last octet is indicated by the 'Number of Last Bits' (NLB) field.  The actual number of user data bits in the last octet is NLB+1. For example the value NLB = 7 means that the octet is fully occupied, and the value NLB = 0 means that only the bit in the position 8  is used. 

The NLB information is available only locally and in general the NLB of the sending DTE and radio unit combination is different than the NLB of the receiving radio and DTE combination. At the sending radio unit the NLB is a real indication of the length of the user data, but at the receiving radio unit the NLB indicates the end data field of a radio path codeword.

The radio path protocol supports discrete lengths of the MPT 1327 and MPT 1343 SSTs and MSTs. Detailed information is in appendix A6. If the quantity of the data transmitted from the DTE to the radio unit is insufficient to fill exact number of codewords then the radio unit shall set unused bits to '0'. These unused bits will be transmitted to the receiving DTE as a part of the user data. As a result, while the NLB value provided by the transmitted DTE may have any value from 0 to 7, the remote DTE will receive an NLB value determined by the way in which the data was packed into the codewords. 

In the character format presentations one octet carries one character. The 'Number of Last Bits' field has always value NLB = 7 and the actual length of separate characters is defined by the coding format. Characters represent binary values and the least significant bit is placed in bit position 1 and all unused higher order bits are set to '0'.

The user data is mapped into the radio path codewords starting from the first octet so that in the  binary case the eighth bit of the first octet is placed into the first bit position of the user data field of the data codeword in the radio path protocol. Similarly, for example in the case of Telex characters, the fifth bit of the first octet is placed into the first bit position of the data codeword. In all cases the most significant meaningful bit of the first character or binary user data is sent as the first of user data over the radio path.

5.2.1.7.	Reserved fields or bits and future additions

Some network layer messages contain octets which are only partially used. The unused bits should be set to '0'. Protocol implementation should be designed so that future allocations of those bits are not prevented. Protocol implementations should be designed also so that they can accept new added octets at the end of messages although the earlier version of the protocol cannot recognise or understand new additions, see also appendix A5.

�5.2.2.	Network layer message descriptions 

5.2.2.1.	Status messaging

5.2.2.1.1.	SEND STATUS 

This message is sent by the DTE. This message blocks all further user data transmission until an acknowledgement is received from the radio path protocol.

�8�7�6�5�4�3�2�1���1�1�0�0�0�0�0�0�0�Message type��2�0�PFIX1�Called party address PFIX1��3�0�0�0�IDENT1a�Called party address IDENT1��4�IDENT1b�Called party address IDENT1 ��5�ADESC�LENGTH�Address coding information. Length of the address field in octets.��6..�ADDRESS�Called party address information according to the ADESC field.��N�STATUS�Status number. Range 0...31.��



5.2.2.1.2.	RECEIVE STATUS 

This message is sent by the called radio unit to the DTE.  

�8�7�6�5�4�3�2�1���1�1�0�0�0�0�0�0�0�Message type��2�0�PFIX2�Calling party address PFIX2��3�0�0�0�IDENT2a�Calling party address IDENT2 ��4�IDENT2b�Calling party address IDENT2��5�ADESC�LENGTH�Address coding information. Length of the address field in octets.��6..�ADDRESS�Calling party address information according to the ADESC field.��N�STATUS�Status number. Range 0...31.��

�5.2.2.1.3.	STATUS ACK

This message is sent by the radio unit to the DTE and either acknowledges that the called party radio or line unit has received the previous STATUS number or indicates the reason for an unsuccessful attempt. 

�8�7�6�5�4�3�2�1��1�1�1�*�*�0�0�0�0�Message type ��2�0�PFIX1�Called party address PFIX1 or DUMMYP��3�0�0�0�IDENT1a�Called party address IDENT1 or DUMMYI��4�IDENT1b�Called party address IDENT1  or DUMMYI��5�ADESC�LENGTH�Addressing coding information. Length of the address field in octets.��6..�ADDRESS�Diversion address information from ACKT message according to the ADESC field.��N�CAUSE�Reason for sending this message��

CAUSE for Message type C0h:

8�7�6�5�4�3�2�1����0�0�0�0�0�0�0�0�ACK�Successful transaction��CAUSE for Message type D0h:

0�0�0�0�0�0�1�0�ACKQ�System busy, wait for signalling��0�0�0�0�1�0�1�0�ACKQ�Called unit engaged, wait for signalling��0�0�1�0�0�1�1�0�ACKT�Called unit's calls are diverted and radio unit tries to send message to the diversion address��CAUSE for Message type E0h:

0�0�0�0�1�0�0�0�ACK�Transaction aborted��0�0�0�0�0�0�1�1�ACKX�Invalid call, message rejected��0�0�0�0�1�0�1�1�ACKX�System or called unit overload, message rejected��0�0�0�0�0�1�0�0�ACKV�Called radio out of reach or transaction abandoned��0�0�0�0�1�1�0�0�ACKV�Called unit engaged or does not wish to accept message��0�0�0�0�0�1�1�0�ACKT�Called unit's calls are diverted ��0�0�0�1�0�1�1�0�ACKT�Called unit's calls are diverted to a group address��0�0�0�0�1�1�1�0�ACKT�Called unit's calls are diverted, but the diversion address is not available��

Others��Reserved for further extensions ��

�5.2.2.2.	Short data (SST) messaging

5.2.2.2.1.	SEND SST

The DTE sends this message to the radio unit. It conveys a single segment transaction (SST) message between DTE and radio unit.

�8�7�6�5�4�3�2�1���1�1�0�0�0�0�0�0�1�Message type��2�0�PFIX1�Called party address PFIX1��3�0�0�0�IDENT1a�Called party address IDENT1��4�IDENT1b�Called party address IDENT1 ��5�ADESC�LENGTH�Addressing coding information. Length of the address field in octets.��6..�ADDRESS�Called party address information according to the ADESC field.��N�CODING�NLB�Data message coding information. Number of bits in the last octet. ��N+1..�DATA MESSAGE�Data message. ��Data message coding information (CODING):

8�7�6�5�4�3�2�1���0�0�0�0�����MPT 1327: Free format data. Number of bits is in the range of 1...184.��0�0�0�1�����MPT 1343: BCD radio path coding. Number of BCD numbers is in the range of 1...44. Numbers are presented as ASCII characters.��0�0�1�0�����MPT 1343: CCITT Alphabet No 2 (Telex) radio path coding. Number of telex characters is in the range of 1...35. Characters are presented as ASCII characters.��1�0�0�0�����MPT 1343: Binary. Number of bits is in the range of 1...176.��1�0�0�1�����MPT 1343: BCD, see MPT 1327 Appendix 5. Number of BCD numbers is in the range of 1...44.��1�0�1�0�����MPT 1343: CCITT Alphabet No 2 (Telex). Number of telex characters is in the range of 1...35.��1�0�1�1�����MPT 1343: CCITT Alphabet No 5 (7 bit ASCII). Number of ASCII characters is in the range of 1...25.��1�1�0�0�����MPT 1343: Reserved��1�1�0�1�����MPT 1343: Reserved��1�1�1�0�����MPT 1343: Spare��1�1�1�1�����MPT 1343: eight bit characters according to PC character set. The character set number may be user dependent. Number of characters is in the range of 1...22. See appendix A6 for message format.������*����Reserved, set to '0'�������*�*�*�Number of bits in the last byte. Range 1...8.���Others�Reserved��The presentation of the BCD and CCITT Alphabet No 2 (Telex) characters as ASCII characters is in appendix A6.

�5.2.2.2.2.	RECEIVE SST

The Radio unit sends this message to the DTE. It conveys a single transaction message between DTE and radio unit. 

�8�7�6�5�4�3�2�1���1�1�0�0�0�0�0�0�1�Message type��2�0�PFIX2�Calling party address PFIX2��3�0�0�0�IDENT2a�Calling party address IDENT2 ��4�IDENT2b�Calling party address IDENT2��5�ADESC�LENGTH�Address coding information. Length of the address field in octets.��6..�ADDRESS�Calling party address information according to the ADESC field.��N�CODING�NLB�Data message information coding. Number of bits in last octet.��N+1..�DATA MESSAGE�Data message  ��

See SEND SST (5.2.2.2.1.) for  details of the field descriptions.

Editor's note:	This message does contain extended address information, although the radio path protocol message HEAD to the called unit contains both the calling and called party addresses in full.

�5.2.2.2.3.	SST ACK

This message is sent by the radio unit to indicate an acknowledgement to the previously sent SST. The acknowledgement contains information on the success of the transaction. 

�8�7�6�5�4�3�2�1��1�1�1�*�*�0�0�0�0�Message type��2�0�PFIX1�Called party address PFIX1 or DUMMYP��3�0�0�0�IDENT1a�Called party address IDENT1 or DUMMYI��4�IDENT1b�Called party address IDENT1 or DUMMYI��5�ADESC�LENGTH�Address coding information. Length of the address field in octets.��6..�ADDRESS�Diversion address information in ACKT messages according to the ADESC field.��N�CAUSE�Reason for sending this message��

CAUSE for Message type C0h:

8�7�6�5�4�3�2�1����0�0�0�0�0�0�0�0�ACK�Successful transaction��CAUSE for Message type D0h:

0�0�0�0�0�0�1�0�ACKQ�System busy, wait for signalling��0�0�0�0�1�0�1�0�ACKQ�Called unit engaged, wait for signalling��0�0�1�0�0�1�1�0�ACKT�Called unit's calls are diverted and radio unit tries to send message to the diversion address��CAUSE for Message type E0h:

0�0�0�0�1�0�0�0�ACK�Transaction aborted��0�0�0�0�0�0�1�1�ACKX�Invalid call, message rejected��0�0�0�0�1�0�1�1�ACKX�System or called unit overload, message rejected��0�0�0�0�0�1�0�0�ACKV�Called radio out of reach or transaction abandoned��0�0�0�0�1�1�0�0�ACKV�Called unit engaged or does not wish to accept message��0�0�0�0�0�1�1�0�ACKT�Called unit's calls are diverted ��0�0�0�1�0�1�1�0�ACKT�Called unit's calls are diverted to a group address��0�0�0�0�1�1�1�0�ACKT�Called unit's calls are diverted, but the diversion address is not available��

Others��Reserved for further extensions ���5.2.2.3.	Extended data (MST) messaging

5.2.2.3.1.	SEND MST

The DTE sends this message to the radio unit. It conveys a multiple segment transaction message (MST) between DTE and radio unit.

After sending this message the radio unit waits for an radio path acknowledgement or a DISCONNECT (CANCEL CALL) message from the DTE before resuming further transmission of user data or call control.

�8�7�6�5�4�3�2�1���1�1�0�0�0�0�0�1�0�Message type��2�0�PFIX1�Called party address PFIX1��3�0�0�0�IDENT1a�Called party address IDENT1��4�IDENT1b�Called party address IDENT1 ��5�ADESC�LENGTH�Address coding information. Length of the address field in octets.��6..�ADDRESS�Called party address information according to the ADESC field.��N�CODING�NLB�Data message coding information. Number of bits in last octet.��N+1..�DATA MESSAGE�Data message  ��

Data message coding information (CODING):

8�7�6�5�4�3�2�1���0�0�0�1�����MPT 1343: BCD radio path coding. Number of BCD numbers is in the range of 1...176. Numbers are presented as ASCII characters.��0�0�1�0�����MPT 1343: CCITT Alphabet No 2 (Telex) radio path coding. Number of telex characters is in the range of 1...140. Characters are presented as ASCII characters.��1�0�0�0�����MPT 1343: Binary. Number of bits is in the range of 1...704.��1�0�0�1�����MPT 1343: BCD, see MPT 1327 Appendix 5. Number of BCD numbers is in the range of 1...176.��1�0�1�0�����MPT 1343: CCITT Alphabet No 2 (Telex). Number of telex characters is in the range of 1...140. ��1�0�1�1�����MPT 1343: CCITT Alphabet No 5 (7 bit ASCII). Number of ASCII characters is in the range of 1...100. ��1�1�0�0�����MPT 1343: Reserved��1�1�0�1�����MPT 1343: Reserved��1�1�1�0�����MPT 1343: Spare for customisation��1�1�1�1�����MPT 1343: eight bit characters according to PC character set. The character set number may be network dependent. Number of characters is in the range of 1...88. See appendix A6 for message format.������*����Reserved�������*�*�*�Number of bits in the last byte. Range 1...8.���Others�Reserved��The presentation of the BCD and CCITT Alphabet No 2 (Telex) characters as ASCII characters is in appendix A6.

�5.2.2.3.2.	RECEIVE MST

The Radio unit sends this message to the DTE. It conveys a multiple segment transaction (MST) message between radio unit and DTE. 

�8�7�6�5�4�3�2�1���1�1�0�0�0�0�0�1�0�Message type��2�0�PFIX2�Calling party address PFIX2��3�0�0�0�IDENT2a�Calling party address IDENT2 ��4�IDENT2b�Calling party address IDENT2��5�ADESC�LENGTH�Address coding information. Length of the address field in octets.��6..�ADDRESS�Calling party address information according to the ADESC field.��N�CODING�NLB�Data message coding information. Number of bits in last octet.��N+1..�DATA MESSAGE�Data message  ��

See SEND MST (5.2.2.3.1.) for the details of the field descriptions.



�5.2.2.3.3.	MST ACK

This message is sent by the radio unit to indicate an acknowledgement to the previously sent multiple segment transaction. The acknowledgement contains information on the success of the transaction. 

�8�7�6�5�4�3�2�1��1�1�1�*�*�0�0�0�0�Message type��2�0�PFIX1�Called party address PFIX1 or DUMMYP��3�0�0�0�IDENT1a�Called party address IDENT1 or DUMMYI��4�IDENT1b�Called party address IDENT1 or DUMMYI��5�ADESC�LENGTH�Address coding information. Length of the address field in octets.��6�ADDRESS�Diversion address information from ACKT message according to the ADESC field.��N�CAUSE�Reason for sending this message��

CAUSE for Message type C0h:

8�7�6�5�4�3�2�1����0�0�0�0�0�0�0�0�ACK�Successful transaction��CAUSE for Message type D0h:

0�0�0�0�0�0�1�0�ACKQ�System busy, wait for signalling��0�0�0�0�1�0�1�0�ACKQ�Called unit engaged, wait for signalling��0�0�1�0�0�1�1�0�ACKT�Called unit's calls are diverted and radio unit tries to send message to the diversion address��0�0�1�0�0�0�1�0�Local�TSC does not support MST, the radio tries to use multiple SST��CAUSE for Message type E0h:

0�0�0�0�1�0�0�0�ACK�Transaction aborted��0�0�0�0�0�0�1�1�ACKX�Invalid call, message rejected��0�0�0�0�1�0�1�1�ACKX�System or called unit overload, message rejected��0�0�0�0�0�1�0�0�ACKV�Called radio out of reach or transaction abandoned��0�0�0�0�1�1�0�0�ACKV�Called unit engaged or does not wish to accept message��0�0�0�0�0�1�1�0�ACKT�Called unit's calls are diverted ��0�0�0�1�0�1�1�0�ACKT�Called unit's calls are diverted to a group address��0�0�0�0�1�1�1�0�ACKT�Called unit's calls are diverted, but the diversion address is not available��0�0�0�0�1�1�0�1��TSC does not support MST, transaction aborted��

Others��Reserved for further extensions ��

�5.2.2.4.	Voice and modem (non-prescribed data) call

5.2.2.4.1.	SETUP VOICE / SETUP MODEM

This message is sent by the DTE to the radio unit and contains all the information needed to set-up a voice or modem call. The radio unit generates an RQS message.

�8�7�6�5�4�3�2�1���1�1�0�1�0�0�1�0�0�Message type��2�0�PFIX1�Called party address PFIX1��3�0�0�0�IDENT1a�Called party address IDENT1��4�IDENT1b�Called party address IDENT1 ��5�ADESC�LENGTH�Address coding information. Length of the address field in octets.��6..�ADDRESS�Called party address information according to the ADESC field.��N�CALL DETAILS�Call details���CALL DETAILS:

8�7�6�5�4�3�2�1���*��������Reserved, set to '0'���0�������Non-include call���1�������Include call����0������Individual or group call, called user(s) may reply ����1������Group call, called users are not allowed to reply �����0�����Voice call�����1�����Modem (Data) call������0����High priority call������1����Non-priority call�������0�0�0�Standard call�������*�*�1�Special customised service request��Others�Reserved��

�5.2.2.4.2.	SETUP EMERGENCY VOICE / SETUP EMERGENCY MODEM

This message is sent by the DTE to the radio unit and contains all the information needed to set-up an emergency voice or modem call. The radio unit generates an RQE message.

�8�7�6�5�4�3�2�1���1�1 �0�1�0�0�1�0�1�Message type��2�0�PFIX1�Called party address PFIX1��3�0�0�0�IDENT1a�Called party address IDENT1��4�IDENT1b�Called party address IDENT1 ��5�ADESC�LENGTH�Address coding information. Length of the address field in octets.��6..�ADDRESS�Called party address information according to the ADESC field.��N�CALL DETAILS�Call details��

CALL DETAILS:

8�7�6�5�4�3�2�1���*��������Reserved, set to '0'���*�������Reserved, set to '0'����0������Individual or group call, called user(s) may reply ����1������Group call, called users are not allowed to reply �����0�����Voice call�����1�����Modem (Data) call������*����Reserved, set to '0'�������0�0�0�Standard emergency call�������*�*�1�Special customised service request��Others�Reserved��

�5.2.2.4.3.	SETUP PROGRESS

This message is sent by the radio unit to the calling DTE to indicate the progress, acceptance or rejection of a voice or modem call.

�8�7�6�5�4�3�2�1��1�1�1�*�*�0�1�0�0�Message type��2�0�PFIX1�Called party address PFIX1��3�0�0�0�IDENT1a�Called party address IDENT1��4�IDENT1b�Called party address IDENT1 ��5�ADESC�LENGTH�Address coding information. Length of the address field in octets.��6�ADDRESS�Diversion address information from ACKT message according to the ADESC field.��N�CAUSE�Reason for sending this message��

CAUSE for Message type C4h:

8�7�6�5�4�3�2�1����0�0�0�0�0�0�0�0�GTC�Call connected��0�0�0�0�0�0�0�0�ACK�Include call connected��CAUSE for Message type D4h:

0�0�0�0�0�0�0�1�ACKI�Called unit alerting��0�0�0�0�0�0�1�0�ACKQ�System busy, wait for signalling��0�0�0�0�1�0�1�0�ACKQ�Called unit engaged, wait for signalling��0�0�0�0�0�1�0�1�ACKE�Emergency call is proceeding, wait for signalling��0�0�1�0�0�1�1�0�ACKT�Called unit's calls are diverted and radio unit tries to set-up call to the diversion address��0�0�1�1�0�1�1�0�ACKT�Called unit's calls are diverted to a group and radio unit tries to set-up call to the diversion address��CAUSE for Message type E4h:

0�0�0�0�1�0�0�0�ACK�Call set-up aborted��0�0�0�0�0�0�1�1�ACKX�Invalid call, call set-up rejected��0�0�0�0�1�0�1�1�ACKX�System or called unit overload, call set-up rejected��0�0�0�0�0�1�0�0�ACKV�Called radio out of reach or call set-up abandoned��0�0�0�0�1�1�0�0�ACKV�Called unit engaged or user does not wish to accept the call��0�0�0�0�0�1�1�0�ACKT�Called unit's calls are diverted ��0�0�0�1�0�1�1�0�ACKT�Called unit's calls are diverted to a group address��0�0�0�0�1�1�1�0�ACKT�Called unit's calls are diverted, but the diversion address is not available��0�0�0�0�0�1�1�1�ACKB�Called unit has accepted the call for call-back ��

Others��Reserved for further extensions ��

�5.2.2.4.4.	INCOMING VOICE CALL / INCOMING MODEM CALL

This message is sent by the radio unit to the DTE to indicate an incoming voice or modem call. The radio unit generates this message from an AHY or a GTC message.

�8�7�6�5�4�3�2�1���1�1�0�1�0�0�1�0�0�Message type��2�0�PFIX2�Calling party address PFIX2��3�0�0�0�IDENT2a�Calling party address IDENT2 ��4�IDENT2b�Calling party address IDENT2��5�ADESC�LENGTH�Address coding information. Length of the address field in octets.��6..�ADDRESS�Calling party address information according to the ADESC field.��N�CALL DETAILS�Call details��N+1...�Parameters�Parameter bits. Allowable range 0...44 bits in 5 and a half octets.�(Valid only with customised services)��CALL DETAILS:

8�7�6�5�4�3�2�1���*��������Reserved, set to '0'���0�������Non-include call���1�������Include call����0������Individual call ����1������Group call �����0�����Voice call�����1�����Data call������0����Call has been connected (Hook signal is not needed) (GTC)������1����Hook signal is required before connection is established (AHY)�������0�0�0�Standard call, no parameters field�������0�0�1�Reserved�������0�1�0�Reserved�������0�1�1�Reserved�������1�0�0�Reserved�������1�0�1�Customised service 1 indication�������1�1�0�Customised service 2 indication�������1�1�1�Customised service 3 indication��Others�Reserved��

�5.2.2.4.5.   INCOMING EMERGENCY VOICE CALL / INCOMING EMERGENCY MODEM CALL

This message is sent by the radio unit to the DTE to indicate an incoming emergency voice or modem call. The radio unit generates this message from an AHY message or from an AHY and GTC messages.

�8�7�6�5�4�3�2�1���1�1�0�1�0�0�1�0�1�Message type��2�0�PFIX2�Calling party address PFIX2��3�0�0�0�IDENT2a�Calling party address IDENT2 ��4�IDENT2b�Calling party address IDENT2��5�ADESC�LENGTH�Address coding information. Length of the address field in octets.��6..�ADDRESS�Calling party address information according to the ADESC field.��N�CALL DETAILS�Call details��N+1...�Parameters�Parameter bits. Allowable range 0...44 bits in 5 and a half octets.

(Valid only on customised services)��CALL DETAILS:

8�7�6�5�4�3�2�1���*��������Reserved, set to '0'���*�������Reserved, set to '0'����0������Individual call ����1������Group call �����0�����Voice call�����1�����Data call������0����Call has been connected (Hook signal is not needed) (GTC)������1����Hook signal is required before connection is established (AHY)�������0�0�0�Standard call, no parameters field�������0�0�1�Reserved�������0�1�0�Reserved�������0�1�1�Reserved�������1�0�0�Reserved�������1�0�1�Customised service 1 indication�������1�1�0�Customised service 2 indication�������1�1�1�Customised service 3 indication��Others�Reserved��

�5.2.2.4.6.	RECEIVE PROGRESS

This message is sent by the radio unit to the called DTE to indicate the progress, acceptance or rejection of a voice or modem call. 

�8�7�6�5�4�3�2�1��1�1�1�*�*�0�1�0�1�Message type��2�0�PFIX2�Calling party address PFIX2��3�0�0�0�IDENT2a�Calling party address IDENT2 ��4�IDENT2b�Calling party address IDENT2��5�ADESC�LENGTH�Address coding information. Length of the address field in octets.��6�ADDRESS�Calling extended address information according to the ADESC field.��N�CAUSE�Reason for sending this message��

CAUSE for Message type C5h:

8�7�6�5�4�3�2�1����0�0�0�0�0�0�0�0�GTC�Call connected��CAUSE for Message type D5h:

0�0�0�0�0�0�0�1�MAINT�Transmission disabled��0�0�0�0�0�0�1�0�Note 1�System busy, wait for signalling��0�0�0�0�1�0�1�0�Local�Clear down timer warning (optional)   Note 1��CAUSE for Message type E5h:

0�0�0�0�0�0�1�1�AHYX�Call set-up rejected��0�0�0�0�0�1�1�1�Local �Radio has accepted the call for call-back ��

Others��Reserved for further extensions ��Note1: Exact messagetransmittedin the air interface protocol may be network dependent and may not be available in all networks.

�5.2.2.5.	Modem data transfer

5.2.2.5.1.	SEND MODEM DATA

This message carries user data and is sent by the DTE to the radio unit or modem during a modem call. The message is optional. Usage and user data format of this message is implementation specific.

�8�7�6�5�4�3�2�1��1�1�0�1�0�0�0�1�1�Message type��2..�USER DATA�Free format user data��



5.2.2.5.2.	RECEIVE MODEM DATA

This message carries user data and is sent by the radio unit or modem to the DTE during a modem call. The message is optional. Usage and user data format of this message is application specific.

�8�7�6�5�4�3�2�1��1�1�0�1�0�0�0�1�1�Message type��2..�USER DATA�Free format user data��

�5.2.2.6.	Connection clearing

5.2.2.6.1.	DISCONNECT 

This message is sent by the DTE to the radio unit to cancel a call request, to abort a transaction or to disconnect a modem or voice call. If the radio unit is waiting for further signalling on the control channel it sends a RQX message. [See MPT 1327 5.5.3.1.3.] If the radio unit has been sent to a traffic channel it sends a MAINT, OPER='011' (disconnect) message [see MPT 1327 5.5.4.2.]Radio unit generates a RQX message. [See MPT 1327 5.5.3.1.3.]

�8�7�6�5�4�3�2�1���1�1�0�*�0�0�1�1�0�Message type��2�0�PFIX1�Called or connected party address PFIX1��3�0�0�0�IDENT1a�Called or connected party address IDENT1��4�IDENT1b�Called or connected party address IDENT1 ��5�CAUSE�Cancellation or disconnection reason��

CAUSE for Message type 86h:

 0�0�0�0�0�1�1�1�MAINT�Disconnect voice or modem call, normal end��CAUSE for Message type A6h:

8�7�6�5�4�3�2�1����0�0�0�0�1�0�0�0�RQX �Cancel any message transaction or normal call set-up attempt��0�0�0�0�1�0�0�1�RQX�Cancel include call set-up attempt��0�0�0�0�1�0�1�0�RQX�Abort diversion setting transaction��0�0�0�0�1�1�0�0�RQX�Cancel standard data call set-up attempt��

�Others��Reserved for further extensions ���5.2.2.6.2.	CLEARED

This message is sent by the radio unit to the DTE to indicate a cancelled transaction or a disconnected call.. Reasons for the message transaction and the phase of the call set-up disconnect are included in the STATUS ACK, SST/MST ACK, SETUP PROGRESS and RECEIVE PROGRESS messages.

�8�7�6�5�4�3�2�1���1�1�0�*�0�0�1�1�0�Message type��2�0�PFIX1�Calling, called or connected party address PFIX1��3�0�0�0�IDENT1a�Calling, called or connected party address IDENT1��4�IDENT1b�Calling, called or connected party address IDENT1��5�CAUSE�Cancellation or disconnection reason��

CAUSE for message type A6h:

�8�7�6�5�4�3�2�1�����0�0�0�0�0�0�0�0�CLEAR  MAINT  Local�Not specified, all message transactions, call set-ups or calls are cancelled or disconnected���0�0�0�0�0�0�0�1�Local�Radio generated clear e.g. radio path protocol time-out or on-hook on the radio set���0�0�0�0�0�1�0�0�Local�Service not available (Radio unit not in radio contact)���0�0�0�0�0�1�0�1�Local�Transmission or message too long, call disconnected or message rejected���0�0�0�0�0�1�1�0�Local�Message coding not possible, message rejected���0�0�0�0�1�1�1�0�MAINT (110)�Voice or modem call disconnected, abnormal end��CAUSE for message type 86h:

�0�0�0�0�1�0�1�1�CLEAR�Voice or modem call disconnected, normal end��

�Others��Reserved for further extensions ��

�5.2.2.7.	Diversion control

5.2.2.7.1.	DIVERSION REQUEST

This message is sent by the DTE to the radio unit to request call diversions. The Radio unit generates an RQT message. [See MPT 1327 5.5.3.1.4.]

�8�7�6�5�4�3�2�1��1�1 �0�0�0�0�1�1�1�Message type��2�0�PFIX1�Address PFIX1 of the party to which calls are diverted��3�0�0�0�IDENT1a�Address IDENT1 of the party to which calls are diverted��4�IDENT1b�Address IDENT1 of the party to which calls are diverted��5�ADESC�LENGTH�Address coding information. Length of the address field in octets.��6..�ADDRESS�Address of the party to which calls are diverted. Address according to the first ADESC field.��N�DIVERSION INFO�Information of the diversion��N+1�0�PFIX1�Blocked party address PFIX1 in a third party diversion��N+2�0�0�0�IDENT1a�Blocked party address IDENT1 in a third party diversion��N+3�IDENT1b�Blocked party address IDENT1 in a third party diversion��N+4�ADESC�LENGTH�Address coding information. Length of the address field in octets.��N+5�ADDRESS�Blocked party address information according to the second ADESC field.��Note: Bytes starting from N+4 inclusive may not used in a MPT 1327 network and are optional.

DIVERSION INFO:

8�7�6�5�4�3�2�1���*�*�*������Reserved, set to '0'�����0�0����Speech and data are diverted�����0�1����Speech calls are diverted�����1�0����Data calls are diverted�����1�1����Reserved�������*�*��Reserved, set to '0'���������0�Self initiated diversion request���������1�Third party diversion request��Others�Reserved��

�5.2.2.7.2.	DIVERSION CANCEL

This message is sent by the DTE to the radio unit to cancel a call diversion. The Radio unit generates a RQT message.  See MPT 1327 5.5.3.1.4.

�8�7�6�5�4�3�2�1��1�1 �0�1�0�0�1�1�1�Message type��2�0�PFIX1�Address PFIX1 of the party whose calls are no longer diverted or DUMMYP value for self cancellation or for general cancellation by recipient��3�0�0�0�IDENT1a�Address IDENT1a of the party  whose calls are no longer diverted or DUMMYI value for self cancellation or for general cancellation by recipient��4�IDENT1b�Address IDENT1b of the party  whose calls are no longer diverted or DUMMYI value for self cancellation or for general cancellation by recipient��5�ADESC�LENGTH�Address coding information. Length of the address field in octets.��6..�ADDRESS�Address of the party whose calls are no longer diverted according to the ADESC field.��N�DIVERSION INFO�Information of the diversion��

DIVERSION INFO:

8�7�6�5�4�3�2�1���*�*�*������Reserved, set to '0'�����0�0����Speech and data are no longer diverted�����0�1����Speech calls are no longer diverted�����1�0����Data calls are no longer diverted�����1�1����Reserved�������*���Reserved, set to '0'��������0�0�Self-initiated cancellation (ADESC='0000')��������0�1�Third party cancellation��������1�0�General cancellation by recipient (ADESC='0000')��Others�Reserved��



�5.2.2.7.3.	DIVERSION ACK

This message is sent by the radio unit to the DTE to indicate the progress, acceptance or rejection of the message setting or cancellation a diversion. 

�8�7�6�5�4�3�2�1��1�1 �1�*�0�0�1�1�1�Message type��2�0�PFIX1�Diversion target address PFIX1 value as in the corresponding DIVERSION REQUEST or CANCEL message��3�0�0�0�IDENT1a�Diversion target address IDENT1 value as in the corresponding DIVERSION REQUEST or CANCEL message��4�IDENT1b�Diversion target address IDENT1 value as in the corresponding DIVERSION REQUEST or CANCEL message��5�ADESC�LENGTH�Address coding information. Length of the address field in octets.��6�CAUSE�Reason for sending this message��

CAUSE for message type C7h:

8�7�6�5�4�3�2�1����0�0�0�0�0�0�0�0�ACK�Call diversion or diversion cancellation accepted ��CAUSE for message type E7h:

0�0�0�0�1�0�0�0�ACK�Transaction aborted (response to RQX)��0�0�0�0�0�0�1�1�ACKX�Invalid diversion or TSC does not accept diversions, request rejected ��0�0�0�0�1�0�1�1�ACKX�System overload, request rejected ��0�0�0�0�0�1�0�0�ACKV�Transaction abandoned��

Others��Reserved for further extensions ��

Note: In this message the ADESC and LENGTH fields are always '0000'.

�5.2.2.8.	Radio personality and control

5.2.2.8.1.	RADIO INTERROGATION

This message from the DTE asks the radio unit for its personality and present operating conditions 

�8�7�6�5�4�3�2�1��1�1�0�1�1�0�0�0�0�Message type��2�REASON�Point of interrogation��

REASON:

8�7�6�5�4�3�2�1���0�0�0�0�0�0�0�0�Personality request��0�0�0�0�0�0�0�1�Numbering information��0�0�0�0�0�0�1�0�Status of radio settings��0�0�0�0�0�0�1�1�Operating condition��0�0�0�0�0�1�0�0�Network information from broadcast messages��1�*�*�*�*�*�*�*�Spare for customisation��Others�Reserved for future extensions��

�5.2.2.8.2.	RADIO PERSONALITY

This message is sent by the radio unit to the DTE as the response to a radio personality interrogation. 

�8�7�6�5�4�3�2�1��1�1�0�1�1�0�0�0�0�Message type��2�0�PFIX1�Radio unit address PFIX1��3�0�0�0�IDENT1a�Radio unit address IDENT1��4�IDENT1b�Radio unit address IDENT1 ��5�MANUFACTURER'S CODE�Manufacturer's Code (8 bit binary number) ��6�MODEL�0�0�SER�IALa�Model number in the bit positions 8 to 5 and two most significant bits 18 and 17 of the Serial number in the bit positions 2 and 1��6�MODEL�0�0�SER�IALa�Model number in the bit positions 8 to 5 and two most significant bits 18 and 17 of the Serial number in the bit positions 2 and 1��7�SERIALb�Serial number bits 16 to 9��8�SERIALc�Serial number bits 8 to 1��9�SUPPORTED FACILITIESa�List of supported facilities corresponding to the CONTROLSa bits on the RADIO MANAGEMENT message. Supported facility bits are set to '1'.��10�SUPPORTED FACILITIESb�List of supported facilities corresponding to the CONTROLSb bits on the RADIO MANAGEMENT message. Supported facility bits are set to '1'.��11�SUPPORTED FACILITIESc�Spare for customer specific supported facilities corresponding to the CONTROLSc bits on the RADIO MANAGEMENT message. Supported facility bits are set to '1'.��12�SUPPORTED CODINGS�Supported SST and MST coding types. Supported coding bits are set to '1'.���SUPPORTED FACILITIESa:

8�7�6�5�4�3�2�1���0��������Voice calls are not supported��1��������Voice calls are supported���0�������Modem calls are not supported���1�������Modem calls are supported����0������Status messages are not supported����1������Status messages are supported�����0�����SST messages are not supported�����1�����SST messages are supported������0����MST messages are not supported������1����MST messages are supported�������0���Automatic call set-up to diversion address is not supported�������1���Automatic call set-up to diversion address is supported��������0��Call-back logging is not supported��������1��Call-back logging is supported���������*�Reserved for further extensions, set to '0'���������0�MPT 1327 Short Data Message format (STF=´0´) supported���������1�MPT 1327 Short Data Message format (STF=´0´) not supported��

SUPPORTED FACILITIESb:

8�7�6�5�4�3�2�1���*�*�*�*�*�*�*�*�Reserved for further extensions, set to '0'��

SUPPORTED FACILITIESc:

8�7�6�5�4�3�2�1���*�*�*�*�*�*�*�*�Space for customisation��

SUPPORTED CODINGS:

8�7�6�5�4�3�2�1���0��������MPT 1343 BCD presentation as ASCII characters is not supported��1��������MPT 1343: BCD radio path coding.  Numbers and characters are presented as ASCII characters.���0�������MPT 1343: CCITT Alphabet No 2 (Telex) presentation as ASCII characters is not supported���1�������MPT 1343: CCITT Alphabet No 2 (Telex) radio path coding. Characters are presented as ASCII characters.����0������MPT 1343: Binary presentation is not supported����1������MPT 1343: Binary presentation. �����0�����MPT 1343: BCD presentation is not supported�����1�����MPT 1343: BCD, see MPT 1327 Appendix 5. Numbers are presented as BCD numbers.������0����MPT 1343: CCITT Alphabet No 2 (Telex).is not supported������1����MPT 1343: CCITT Alphabet No 2 (Telex). Characters are presented as Telex characters.�������0���MPT 1343: CCITT Alphabet No 5 (7 bit ASCII) is not supported�������1���MPT 1343: CCITT Alphabet No 5 (7 bit ASCII). Number of ASCII characters is in the range of 1...25.��������0��MPT 1343: eight bit characters according to PC character set is not supported��������1��MPT 1343: eight bit characters according to PC character set. The recommended character set number is 437.���������*�Reserved��The coding of the BCD and Telex characters into ASCII characters and the eight bit PC character set coding into codewords are presented in Appendix A6.



MANUFACT CODE and SERIAL fields are presented as they are in the SAMIS radio path message according to MPT 1343 section 7. Note that check bits shall not be included into MAP27 message.

�5.2.2.8.3.	NUMBERING INFORMATION

This message is sent by the radio unit to the DTE either unsolicited or as the response to a radio numbering information interrogation. 

�8�7�6�5�4�3�2�1��1�1�0�1�1�0�0�0�1�Message type��2�0�PFIX1�Radio unit address PFIX1��3�0�0�0�IDENT1a�Radio unit address IDENT1��4�IDENT1b�Radio unit address IDENT1 ��5�L�INDIVIDUAL BASEa�Numbering scheme in bit position 8. Individual number base IDENT��6�INDIVIDUAL BASEb�Individual number base IDENT��7�HIGHEST IDENTa�Highest individual IDENT��8�HIGHEST IDENTb�Highest individual IDENT��9�L�GROUP BASEa�Numbering scheme in bit position 8. Group number base IDENT��10�GROUP BASEb�Group number base IDENT��11�HIGHEST GROUPa�Highest group IDENT��12�HIGHEST GROUPb�Highest group IDENT��13�GROUP PFIX1�Radio unit group address PFIX1��14�GROUP IDENT1a�Radio unit group address IDENT1��15�GROUP IDENT1b�Radio unit group address IDENT1 ��16�GROUP PFIX2�Radio unit group address PFIX2��17�GROUP IDENT2a�Radio unit group address IDENT2��18�GROUP IDENT2b�Radio unit group address IDENT2 ��N�GROUP PFIXn�Radio unit group address PFIXn��N+1�GROUP IDENT2na�Radio unit group address IDENTn��N+2�GROUP IDENT2nb�Radio unit group address IDENTn��

L (numbering scheme):

L = '0':	2 digit fleet call numbers

L = '1':	3 digit fleet call numbers (MPT 1343 Section 6, Table 6.1 Item 6)



�5.2.2.8.4.	RADIO CONTROL

The DTE informs the radio unit of the user controlled actions needed in the radio path protocol. 

�8�7�6�5�4�3�2�1��1�1�0�1�1�0�0�1�0�Message type��2�CONTROLS�Set of pre-defined controls��

CONTROLS:

8�7�6�5�4�3�2�1���*�*�*�*�*�*���Reserved for further extensions, set to '0'��������0��On-hook indication i.e. user is no longer ready for a modem or speech call ��������1��Off-hook indication i.e. user ready for a modem or speech call ���������0�Transmit Off request���������1�Transmit On request��

�5.2.2.8.5.	OPERATING CONDITION

The radio unit may send this message unsolicited or as a response to the operating condition and network information interrogation messages and radio control command message. 

�8�7�6�5�4�3�2�1��1�1�0�1�1�0�0�1�0�Message type��2�CONDITIONS�Operating conditions��3�FIELD STRENGTH�Received field strength��4�MCDT�Maximum call duration time��

CONDITIONS:

�8�7�6�5�4�3�2�1����0�*�*�*�*����Reserved��������0���Radio unit is not in radio contact��������1���Radio unit is in radio contact���������0��Radio unit in On-Hook state (idle or disconnected)���������1��Radio unit in Off-Hook state (active)����������0�Radio not transmitting i.e. transmission not allowed����������1�Radio transmitting���1�*�*�*�*�*�*�*�Spare for customisation��

FIELD STRENGTH:

�8�7�6�5�4�3�2�1����0�0�0�0�0�0�0�0 �Dummy value, field strength not available���0�0�0�0�0�0�0�1�Lowest field strength���1�1�1�1�1�1�1�1�Highest field strength���Others�In between field strength��

MCDT:

�8�7�6�5�4�3�2�1����0�0�0�0�0�0�0�0 �Reserved���0�0�0�0�0�0�0�1�Call duration time is the shown value in minutes + 4 minutes (5 min)���0�0�0�0�1�0�0�1�Call duration time is the shown value in minutes + 4 minutes (13 min)���0�0�0�0�1�0�1�0�Call duration time is the shown value in seconds ( 10 sec)���1�1�1�1�1�1�1�0�Call duration time is the shown value in seconds ( 254 sec)���1�1�1�1�1�1�1�1�Call duration timer infinite or not supported��The call duration time is controlled by a broadcast message specified in MPT 1343 section 11.5.5.4(c). If radio unit applies CLIM parameter for call duration then this parameter value is used in MCDT field.

�5.2.2.8.6.	NETWORK INFORMATION

The radio unit may send this message unsolicited or as a response to the network information interrogation message. 

�8�7�6�5�4�3�2�1��1�1�0�1�1�0�1�0�1�Message type��2�0�0�0�0�0�0�RCb�Radio channel number, the highest order bit in the bit position 2��3�RADIO CHANNELb�Radio channel number, the lowest order bit in the bit position 1��4�0�SYSa�System identity code,  the highest order bit in the bit position 7��5�SYSb�System identity code,  the lowest order bit in the bit position 1���5.2.2.8.7.	RADIO MANAGEMENT

The DTE informs the radio unit of the user's operating requirements regarding the radio path protocol and thus controls the radio unit response to incoming calls. The control of call and message routings are left for further study.

�8�7�6�5�4�3�2�1��1�1�0�1�1�0�0�1�1�Message type��2�CONTROLSa�Set (a) of pre-defined controls��3�CONTROLSb�Set (b) of pre-defined controls��4�CONTROLSc�Set (c) of spare control bits��4�CONTROLSc�Set  (c ) of pre-defined controls ��5�CODINGS�SST and MST coding types (see 5.2.2.8.2)��

CONTROLSa:

8�7�6�5�4�3�2�1���0��������User does not wish to or is not capable of receiving voice calls��0��������User does not wish to or DTE is not capable of receiving voice calls��1��������User wishes to receive voice calls���0�������User does not wish to or unit is not capable of receiving modem calls���0�������User does not wish to or DTE unit is not capable of receiving modem calls���1�������User wishes to receive modem calls����0������User does not wish or unit is not capable to receive status messages����0������User does not wish or DTE unit is not capable to receive status messages����1������User wishes to receive status messages�����0�����User does not wish or unit is not capable to receive SST messages�����0�����User does not wish or DTE unit is not capable to receive SST messages�����1�����User wishes to receive SST messages������0����User does not wish or unit is not capable to receive MST messages������0����User does not wish or DTE unit is not capable to receive MST messages������1����User wishes to receive MST messages�������0���Radio shall not automatically set up calls to a diversion address�������1���Radio shall automatically set up calls to a diversion address��������0��Set call-back logging inactive��������1��Set call-back logging active���������*�Reserved for further extensions, set to '0'��

CONTROLSb:

8�7�6�5�4�3�2�1���*�*�*�*�*�*�*�*�Reserved for further extensions, set to '0'��

CONTROLSc:

8�7�6�5�4�3�2�1���*�*�*�*�*�*�*�*�Spare for customisation��

�5.2.2.8.8.	RADIO SETTINGS

The radio unit may send this message as an acknowledgement to the radio management message or as the response to radio control message to indicate the activated settings of the radio unit. 

�8�7�6�5�4�3�2�1��1�1�0�1�1�0�0�1�1�Message type��2�RADIO SETTINGSa�Activated facilities corresponding the CONTROLSa bits of the RADIO MANAGEMENT message. ��3�RADIO SETTINGSb�Activated facilities corresponding the CONTROLSb bits of the RADIO MANAGEMENT message. ��4�RADIO SETTINGSc�Activated facilities corresponding the CONTROLSc bits of the RADIO MANAGEMENT message. ��5�CODINGS�Activated SST and MST coding type (see 5.2.2.8.2).��

RADIO SETTINGSa:

8�7�6�5�4�3�2�1���0��������Radio rejects incoming voice calls��1��������Radio accepts incoming voice calls���0�������Radio rejects incoming modem calls���1�������Radio accepts incoming modem calls����0������Radio rejects incoming status messages����1������Radio accepts incoming status messages�����0�����Radio rejects incoming SST messages�����1�����Radio accepts incoming SST messages������0����Radio rejects incoming  MST messages������1����Radio accepts incoming MST messages�������0���Radio does not automatically set up calls to a diversion address�������1���Radio does automatically set up calls to a diversion address��������0��Call-back logging inactive��������1��Call-back logging active���������*�Reserved for further extensions, set to '0'��

RADIO SETTINGSb:

8�7�6�5�4�3�2�1���*�*�*�*�*�*�*�*�Reserved for further extensions, set to '0'��

RADIO SETTINGSc:

8�7�6�5�4�3�2�1���*�*�*�*�*�*�*�*�Spare for customisation��

�5.2.2.8.9.	PROTOCOL INFO

The DTE or radio unit may send this message unsolicited or a response to indicate a protocol difficulty. 

�8�7�6�5�4�3�2�1��1�1�0�1�1�0�1�0�0�Message type��2�REASON�Reason to send this message��

REASON:

�8�7�6�5�4�3�2�1����0�0�0�0�0�0�0�1�Unrecognised message���0�0�0�0�0�0�1�0�Facility or addressing not supported���0�0�0�0�0�0�1�1�Protocol state mismatch detected i.e. received message not compatible or allowed at the present state (optional)���0�0�0�0�0�1�0�0�Message coding not supported���1�*�*�*�*�*�*�*�Spare for customisation���0�0�0�0�0�1�0�1�Radio busy because of local operation���0�0�0�0�0�1�1�0�Radio ready for remote control���1�*�*�*�*�*�*�*�Spare for customisation���Others�Reserved��

�5.2.2.8.10.	VOLUME CONTROL (Informative)

The DTE may send this message to the radio unit to adjust audio levels. 

�8�7�6�5�4�3�2�1��1�1�0�1�1�0�1�1�0�Message type��2�CONTROL POINT�Address of the volume control point��3�VOLUME SET�Volume set��

CONTROL POINT:

�8�7�6�5�4�3�2�1����*�*�*�*�*����Reserved��������1���Modem audio path (audio level for a modem)���������1��Alert tones����������1�Normal speech audio path���Others�Reserved��

VOLUME SET:

�8�7�6�5�4�3�2�1����0�0�0�0�0�0�0�1�Up���0�0�0�0�0�0�1�0�Down���*�*�*�*�0�0�1�1�Set to value in range 0...15, '0' is the lowest audio volume���0�0�0�0�0�1�0�0�Set to preset value e.g. value defined for emergency traffic (optional)���0�0�0�0�0�1�0�1�Reset to manual control (optional)���Others�Reserved��











5.2.2.8.11.	DIALLED STRING (Informative)

The DTE may send this message to the radio unit to initiate actions according to MPT 1343. Call set-ups are not supported by using this message, see section 5.2.1.4 for addressing dialled strings.

�8�7�6�5�4�3�2�1��1�1�0�1�1�0�1�1�1�Message type��2..�DIALLED DIGITS�Characters used for dialling control actions.��

�5.2.2.8.12.	RADIO TEST (Informative)

The DTE may send this message to the radio unit to initiate manufacturer specific radio testing. 

�8�7�6�5�4�3�2�1��1�0�0�0�0�0�0�0�1�Message type��2..�TEST CONTROL�Test controls, may contain one or more octets.��

5.2.2.8.13.	RADIO TEST RESULT (Informative)

The Radio unit may send this message to the DTE as a response to the manufacturer specific radio testing. 

�8�7�6�5�4�3�2�1��1�0�0�0�0�0�0�0�1�Message type��2..�TEST RESULT�Test results, may contain one or more octets.��

�5.3.	NETWORK LAYER PROTOCOL DESCRIPTION

5.3.1.	Introduction

This section defines the user network layer protocol for the data terminal equipment (DTE). The protocol rules are defined in MPT 1327 style though not necessarily in MPT 1327 terminology.

5.3.1.1.	General remarks

The protocol description defines rules when the DTE network layer may send messages and how it should respond to received messages. Some usage examples of the rules are presented as message sequence diagrams in annex A3 'Network layer message sequence diagrams'. 

In the text "DTE" is used in a broad sense and may contain, in addition to control functions, both speech and modem functions.

Communication between the application and the DTE network layer is not defined. Proposals in this document may be used at the discretion of the DTE designer.

Although the radio path protocol contains error recovery routines, which should prevent lock-up situations, some time-outs may be needed in the implementations. Actions for error situations, e.g. receiving an improper message, are mainly ignored.

A reset at any layer should force network layer into 'idle' state. The reset should be understood to cover only communication functions, equipment reset is not included.

5.3.1.2.	Protocol presentation

This protocol presentation uses the following states:

'idle'

'outgoing call wait'

'outgoing include call wait'

'active'

'incoming call wait'

'status wait'

'segment transaction wait'

‘diversion wait’

These states are used to assist in the presentation of the protocol, but implementations of the protocol may use any number of states or any equivalent design mechanisms.

5.3.1.3.	Messages

The network layer messages are described in section 5.2. 'Network layer messages'. 

Acknowledge type messages contain two levels of information: an acknowledgement sub-set pointer in the message type and, in the cause field, the specific MPT 1327 or local acknowledgement in the sub-set to which the message type points. In most cases only message type information is used in the network layer and the reason field gives more detailed information of the acknowledgement to the higher layers. 

In this protocol presentation the acknowledgement messages may have two parameters: the first for message type and the second for cause field. Both parameters are presented in hexadecimal format in the following sections. Where there is only one parameter it refers to the message type. 

DTE network layer shall inform higher layers of all relevant received messages.

�5.3.2.	Status message transactions

5.3.2.1.	DTE procedures to send a status message

The DTE network layer may send a status message when it is in the 'idle' state and the data link layer is ready. Only one status sending transaction may be active at any time. 

After sending a SEND STATUS message the DTE network layer enters the 'status wait' state and may receive:

-	STATUS ACK(C0h,00h) Successful transaction. DTE network layer shall enter into 'idle' state.

-	STATUS ACK(D0h,02h) System busy, wait for signalling. 

-	STATUS ACK(D0h,0Ah) Called unit engaged, wait for signalling. 

-	STATUS ACK(D0h,26h) Called unit's calls are diverted and radio unit tries to send message to the diversion address. 

-	STATUS ACK(E0h,08h) Transaction aborted. DTE network layer shall enter into 'idle' state.

-	STATUS ACK(E0h,03h) Invalid call, message rejected. DTE network layer shall enter into 'idle' state.

-	STATUS ACK(E0h,0Bh) System or called unit overload, message rejected. DTE network layer shall enter into 'idle' state.

-	STATUS ACK(E0h,04h) Called radio unit not in radio contact or message abandoned. DTE network layer shall enter into 'idle' state. 

-	STATUS ACK(E0h,0Ch) Called unit engaged or cannot accept message. DTE network layer shall enter into 'idle' state. 

-	STATUS ACK(E0h,06h) Called unit's calls are diverted. DTE network layer shall enter into 'idle' state. 

-	STATUS ACK(E0h,16h) Called unit's calls are diverted to a group address. DTE network layer shall enter into 'idle' state. 

-	STATUS ACK(E0h,0Eh) Called unit's calls are diverted, but the diversion address is not available. DTE network layer shall enter into 'idle' state. 

-	INCOMING VOICE CALL Radio unit has accepted an incoming call. DTE network layer shall accept incoming call, enter into 'active' or 'incoming call wait' state and terminate status sending attempt. 

-	CLEARED(A6h,00h) Transaction has been rejected, reason not specified. DTE network layer shall enter into 'idle' state.

-	CLEARED(A6h,01h) Radio generated clear e.g. protocol time-out, transaction aborted. DTE network layer shall enter into 'idle' state. 

-	CLEARED(A6h,04h) Radio has lost radio contact. DTE network layer shall enter into 'idle' state.

-	RECEIVE STATUS, RECEIVE SST, RECEIVE MST Radio unit has accepted a message. DTE network layer shall accept received message and stay in the 'status wait' state. 

-	PROTOCOL INFO(02h) Radio does not support status messaging. DTE network layer shall enter into 'idle' state and terminate status sending attempt. 

While DTE network layer is in the 'status wait' state, it may send:

-	DISCONNECT(A6h,08h) Abort status message. DTE network layer shall enter into 'idle' state.

5.3.2.2.	DTE procedures to receive a status message

When in the 'idle' state the DTE may receive status messages. In some implementations the DTE network layer may also receive status messages in other states.

-	RECEIVE STATUS Radio has received a status message. The DTE network layer shall accept the status message.



5.3.3.	Single and Multiple Segment Transactions

MPT 1343 Single Segment Transactions (SST) and Multiple Segment Transactions (MST) are known colloquially as Short and Extended data messages respectively.  In this document the formal terms are used throughout this text

5.3.3.1.	DTE procedures to send SST or MST messages

The DTE network layer may send SST or MST messages when it is in the 'idle' state and the data link layer is ready. Only one  SST or MST sending transaction may be active at any time. Both the SST and MST procedures are the same for DTE network layer and only the SST procedure is presented in full but with additional responses for MST messages.

After sending SEND SST message DTE network layer enters 'segment transaction wait' state and may receive:

-	SST ACK(C0h,00h) Successful transaction. DTE network layer shall enter into 'idle' state.

-	SST ACK(D0h,02h) System busy, wait for signalling. 

-	SST ACK(D0h,0Ah) Called unit engaged, wait for signalling. 

-	SST ACK(D0h,26h) Called unit's calls are diverted and radio unit tries to send message to the diversion address. 

-	MST ACK(D0h,22h) TSC does not support MST, Radio tries to use multiple SST.  

-	SST ACK(E0h,08h) Transaction aborted. DTE network layer shall enter into 'idle' state.

-	SST ACK(E0h,03h) Invalid call, message rejected. DTE network layer shall enter into 'idle' state.

-	SST ACK(E0h,0Bh) System or called unit overload, message rejected. DTE network layer shall enter into 'idle' state.

-	SST ACK(E0h,04h) Called radio unit not in radio contact or message abandoned. DTE network layer shall enter into 'idle' state. 

-	SST ACK(E0h,0Ch) Called unit engaged or can not accept message. DTE network layer shall enter into 'idle' state. 

-	SST ACK(E0h,06h) Called unit's calls are diverted. DTE network layer shall enter into 'idle' state. 

-	SST ACK(E0h,16h) Called unit's calls are diverted to a group address. DTE network layer shall enter into 'idle' state. 

-	SST ACK(E0h,0Eh) Called unit's calls are diverted, but the diversion address is not available. DTE network layer shall enter into 'idle' state. 

-	MST ACK(E0h,0Dh) TSC does not support MST, transaction aborted. DTE network layer shall enter into 'idle' state. 

-	INCOMING VOICE CALL Radio unit has accepted an incoming call. DTE network layer shall accept incoming call, enter into proper 'active' or 'incoming call wait' state and terminate SST/MST sending attempt. 

-	CLEARED(A6h,00h) Transaction has been rejected, reason not specified. DTE network layer shall enter into 'idle' state.

-	CLEARED(A6h,01h) Radio generated clear e.g. protocol time-out, transaction aborted. DTE network layer shall enter into 'idle' state. 

-	CLEARED(A6h,04h) Radio has lost radio contact. DTE network layer shall enter into 'idle' state.

-	CLEARED(A6h,05h) Too long message (may be a result of Telex encoding), transaction aborted. DTE network layer shall enter into 'idle' state. 

-	CLEARED(A6h,06h) ASCII coded BCD or Telex message contains character which cannot be encoded using proposed coding method, transaction aborted. DTE network layer shall enter into 'idle' state. 

-	RECEIVE STATUS, RECEIVE SST, RECEIVE MST Radio unit has accepted a message. DTE network layer shall accept received message and stay in the 'status wait' state. 

-	PROTOCOL INFO(02h) Radio does not support corresponding data messaging. DTE network layer shall enter into 'idle' state and terminate data sending attempt. 

While DTE network layer is in the 'segment transaction wait' state, it may send:

-	DISCONNECT(A6h,08h) Abort SST message. DTE network layer shall enter into 'idle' state.

5.3.3.2.	DTE procedures to receive a SST or MST message

The DTE network layer may receive SST and MST messages when in the 'idle' state. In some implementations the DTE network layer may also receive SST and MST messages when in other states.

-	RECEIVE SST The radio unit has received a SST. The DTE network layer shall accept the SST message.



5.3.4.	Voice and modem connections

Both voice and modem calls follow the same procedures and in this text word 'voice' is used to encompass both conditions.

5.3.4.1.	DTE procedures for outgoing voice or modem call set-up

The DTE network layer call set-up starts from a higher layer call set-up request. The data link layer must be ready and the DTE network layer must be in an 'idle' state before the DTE network layer may sent a SETUP VOICE message. the DTE network layer enters into the 'outgoing call wait' state.

While the DTE network layer is in the 'outgoing call wait' state the valid responses from the radio unit are:

-	SETUP PROGRESS(C4h,00h) Call connected. DTE network layer shall enter into 'active' state. 

-	SETUP PROGRESS(D4h,01h) Called unit alerting. (Higher layers may activate ringing indicator).

-	SETUP PROGRESS(D4h,02h) System busy, wait for signalling. 

-	SETUP PROGRESS(D4h,0Ah) Called unit engaged, wait for signalling.

-	SETUP PROGRESS(D4h,26h) Called unit's calls are diverted and radio unit tries connection to diversion address.  

-	SETUP PROGRESS(D4h,36h) Called unit's calls are diverted to a group address and radio unit tries connection to diversion address. 

-	SETUP PROGRESS(E4h,08h) Call set-up aborted. DTE network layer shall enter into 'idle' state. (Higher layers shall stop ringing indicator if activated). 

-	SETUP PROGRESS(E4h,03h) Invalid call, call set-up rejected. DTE network layer shall enter into 'idle' state.

-	SETUP PROGRESS(E4h,0Bh) System or called unit overload, call set-up rejected. DTE network layer shall enter into 'idle' state.

-	SETUP PROGRESS(E4h,04h) Called radio unit not in radio contact or call set-up abandoned. DTE network layer shall enter into 'idle' state. 

-	SETUP PROGRESS(E4h,0Ch) Called unit engaged or wish not to accept call. DTE network layer shall enter into 'idle' state. 

-	SETUP PROGRESS(E4h,06h) Called unit's calls are diverted. DTE network layer shall enter into 'idle' state. 

-	SETUP PROGRESS(E4h,16h) Called unit's calls are diverted to a group address. DTE network layer shall enter into 'idle' state. 

-	SETUP PROGRESS(E4h,0Eh) Called unit's calls are diverted, but the diversion address is not available. DTE network layer shall enter into 'idle' state. 

-	SETUP PROGRESS(E4h,07h) Called unit has accepted the call for call-back. DTE network layer shall enter into 'idle' state. 

-	CLEARED(A6h,0h) Call set-up attempt has been rejected. DTE network layer shall enter into 'idle' state.

-	CLEARED(A6h,01h) Radio has rejected call set-up attempt. DTE network layer shall enter into 'idle' state.

-	CLEARED(A6h,04h) Radio has lost radio contact. DTE network layer shall enter into 'idle' state.

-	INCOMING VOICE CALL Radio unit has detected an incoming call. DTE network layer shall accept incoming call, enter into proper 'active' or 'incoming call wait' state for the new call and terminate original call set-up attempt.

-	RECEIVE STATUS, RECEIVE SST, RECEIVE MST Radio unit has accepted a message. DTE network layer shall accept received message and stay in the 'outgoing call wait' state. 

-	PROTOCOL INFO(02h) Radio does not support voice or modem calls. DTE network layer shall abandon call set-up and enter into 'idle' state. 

-	DL-RESET.indication Data link layer has been initiated. DTE network layer shall abandon call set-up and enter into 'idle' state.

	INCOMING DISCONNECT(00h) Network or radio unit has rejected call set-up attempt, reason not specified. DTE network layer shall inform higher layers and return into 'idle' state.

While DTE network layer is in the 'outgoing call wait' state, it may send:

-	DISCONNECT(A6h,08h) Cancel call set-up attempt. DTE network layer shall enter into 'idle' state.

-	DL-RESET.request service for Data link layer resetting. DTE network layer shall request datalink layer reset, abandon call set-up and enter into 'idle' state.

5.3.4.2.	DTE procedures for incoming voice or modem call set-up

In the 'idle' state the DTE network layer may receive:

-	INCOMING VOICE CALL Radio unit has detected an incoming call. DTE network layer shall enter into proper 'active' or 'incoming call wait' state. 

-	DL-RESET.indication Data link layer has been initiated. 

-	RECEIVE PROGRESS(E5h,07h) Radio unit has accepted the call for call-back. DTE network layer shall enter into 'idle' state.

In the 'incoming call wait' state the DTE network layer may receive:

-	RECEIVE PROGRESS(C5h,00h) Radio unit has accepted incoming call. DTE network layer shall enter into 'active' state.

-	RECEIVE PROGRESS(E5h,03h) Call set-up rejected. DTE network layer shall enter into 'idle' state.

-	RECEIVE PROGRESS(E5h,07h) Radio unit has accepted the call for call-back. DTE network layer shall enter into 'idle' state.

-	CLEARED(A6h,00h) Call set-up attempt has been rejected, reason not specified. DTE network layer shall enter into 'idle' state.

-	CLEARED(A6h,01h) Radio has rejected call set-up attempt. DTE network layer shall enter into 'idle' state.

-	CLEARED(A6h,04h) Radio has lost radio contact. DTE network layer shall enter into 'idle' state.

-	RECEIVE STATUS, RECEIVE SST, RECEIVE MST Radio unit has accepted a message. DTE network layer shall accept received message and stay in the 'incoming call wait' state. 

-	DL-RESET.indication Data link layer has been initiated. The DTE network layer shall abandon the call set-up and enter into the 'idle' state.

-	INCOMING VOICE CALL Radio unit has detected an incoming call and network layer shall enter into 'active' state. 

	If this message refers to a different INCOMING VOICE CALL set-up, then DTE network layer shall terminate original call set-up attempt.

In the 'incoming call wait' state the DTE network layer may send:

-	RADIO CONTROL(Bit2='0') Handset off-hook. 

-	RADIO CONTROL(Bit2='1') Handset on-hook. DTE network layer shall enter into 'idle' state.

-	DL-RESET.request service for Data link layer resetting. DTE network layer shall request datalink layer reset, abandon call set-up and enter into 'idle' state.

5.3.4.3.	DTE procedures during voice or modem call

While in the 'active' state the DTE network layer may receive:

-	DISCONNECT(86h,0Bh) Voice or modem call disconnected, normal end. DTE network layer shall return to 'idle' state.

-	RECEIVE PROGRESS(D5h,01h) Radio unit transmissions are disabled.

-	RECEIVE PROGRESS(D5h,0Ah) Radio unit call time is about to end. 

-	CLEARED(A6h,00h) Call has been disconnected, reason not specified. DTE network layer shall enter into 'idle' state.

-	CLEARED(86h,0Bh) Call has been disconnected, normal end. DTE network layer shall enter into 'idle' state.

-	CLEARED(A6h,01h) Radio has disconnected call e.g. on-hook at the radio set. DTE network layer shall enter into 'idle' state.

-	CLEARED(A6h,05h) Radio has detected a transmission the length of which exceeds the standard, call disconnected. DTE network layer shall enter into 'idle' state.

-	CLEARED(A6h,04h) Radio has lost radio contact. DTE network layer shall enter into 'idle' state.

-	CLEARED(A6h,0Eh) Call has been disconnected due to abnormal end. DTE network layer shall enter into 'idle' state.

-	RECEIVE STATUS, RECEIVE SST, RECEIVE MST Radio unit has accepted a message. DTE network layer shall accept received message and stay in the 'active' state.

-	DL-RESET.indication Data link layer has been initiated. DTE network layer shall abandon call and enter into 'idle' state.

While  in the 'active' state the DTE network layer may send:

-	DISCONNECT(86h,07h) Disconnect call, normal end. DTE network layer shall return to 'idle'. 

-	RADIO CONTROL(Bit2='0') Handset off-hook. 

-	RADIO CONTROL(Bit2='1') Handset on-hook. DTE network layer shall enter into 'idle' state.

-	DL-RESET.request service for Data link layer resetting. DTE network layer shall request datalink layer reset, abandon call set-up and enter into 'idle' state.

-	RADIO CONTROL(Bit1='1') Transmitter activation. 

-	RADIO CONTROL(Bit1='0') Transmitter de-activation. 

5.3.4.4.	DTE procedures for include call

While in the 'active' state the DTE network layer may send:

-	SETUP VOICE Call set-up for an include call. DTE network layer shall enter into 'outgoing include call wait' state.

While in the 'outgoing include call wait' state the DTE network layer may, for include call, receive: 

-	SETUP PROGRESS(C4h,00h) Call connected. DTE network layer shall enter into 'active' state. 

-	SETUP PROGRESS(D4h,01h) Called unit alerting. (Higher layers may activate ringing indicator).

-	SETUP PROGRESS(D4h,02h) System busy, wait for signalling. 

-	SETUP PROGRESS(D4h,0Ah) Called unit engaged, wait for signalling. 

-	SETUP PROGRESS(D4h,26h) Called unit's calls are diverted and radio unit tries connection to diversion address. 

-	SETUP PROGRESS(D4h,36h) Called unit's calls are diverted to a group address and radio unit tries connection to diversion address. 

-	SETUP PROGRESS(E4h,08h) Call set-up abandoned. DTE network layer shall return to 'active' state. 

-	SETUP PROGRESS(E4h,03h) Invalid call, call set-up rejected. DTE network layer shall return to 'active' state. 

-	SETUP PROGRESS(E4h,0Bh) System or called unit overload, call set-up rejected. DTE network layer shall return to 'active' state. 

-	SETUP PROGRESS(E4h,04h) Called radio unit not in radio contact or call set-up abandoned. DTE network layer shall return to 'active' state. 

-	SETUP PROGRESS(E4h,0Ch) Called unit engaged or wish not to accept call. DTE network layer shall return to 'active' state. 

-	SETUP PROGRESS(E4h,06h) Called unit's calls are diverted. DTE network layer shall return to 'active' state. 

-	SETUP PROGRESS(E4h,16h) Called unit's calls are diverted to a group address. DTE network layer shall return to 'active' state. 

-	SETUP PROGRESS(E4h,0Eh) Called unit's calls are diverted, but the diversion address is not available. DTE network layer shall return to 'active' state. 

-	SETUP PROGRESS(E4h,07h) Called unit has accepted the call for call-back. DTE network layer shall return to 'active' state. 

-	In addition DTE network layer may receive any relevant message to its original call.

 While in the 'outgoing include call wait' state the DTE network layer may, for that call, send: 

-	DISCONNECT(A6h,09h) Cancel include call set-up attempt. DTE network layer shall enter into 'idle' state.

In addition DTE network layer may send any relevant message to its original call.



5.3.5.	DTE procedures for set-up and cancellation of call diversions

While in the 'idle' state the DTE network layer may send:

-	DIVERSION REQUEST

-	DIVERSION CANCEL

While DTE network layer is in the 'diversion wait' state it may receive for it's diversion message:

-	DIVERSION ACK(C7h,00h) Call diversion or call diversion cancellation accepted. DTE network layer shall enter into 'idle' state.

-	DIVERSION ACK(E7h,03h) Invalid diversion request. DTE network layer shall enter into 'idle' state.

-	DIVERSION ACK(E7h,0Bh) System overload, request rejected. DTE network layer shall enter into 'idle' state.

-	DIVERSION ACK(E7h,04h) Transaction abandoned. DTE network layer shall enter into 'idle' state.

While DTE network layer is in the 'diversion wait' state, it may send:

-	DISCONNECT(A6h,0Ah) Abort diversion request. DTE network layer shall enter into 'idle' state.



5.3.6.	DTE procedures for radio control

Radio controls are divided into main groups:

-	Control of radio path protocol and functions

-	Control of local radio functions

-	Interrogation of network information and operating conditions.

The first is related to the previous protocol sections but the second and third are mainly unrelated and may be used at any time. 

5.3.6.1.	DTE radio path control

While in the 'idle' state the DTE network layer may send:

-	RADIO CONTROL to indicate DTE Hook signal state. The sending of this message may not affect the function of the radio unit, which should already be in the 'On-Hook state'.

-	RADIO MANAGEMENT to indicate the user wishes and capabilities for future radio responses used in the radio path protocol.

While in the 'idle' state the DTE network layer may receive:

-	OPERATING CONDITION mainly to indicate changes in radio  and the hook state of the radio unit. If the DTE also receives 'a radio transmitter on' indication the radio is controlled locally, independently of the DTE. 

-	RADIO SETTINGS to indicate the result of the activated settings of the radio.

While in the 'active' state the DTE network layer may send:

-	RADIO CONTROL to request transmission start and end or to request call disconnection.

While in the 'active' state the DTE network layer may receive:

-	OPERATING CONDITION indicating signal strength and squelch, radio unit transmission and hook signal states.

5.3.6.2.	DTE local radio control

While in the 'idle' state the DTE network layer may send:

-	RADIO INTERROGATION to request the radio unit personality and operating state.

-	RADIO MANAGEMENT to indicate user's wishes and capabilities for future radio unit responses used in the radio path protocol.

-	DIALLED STRING to control radio using MPT 1343 dialled characters. This message may not be used to set-up calls.

-	RADIO TEST

-	Any manufacturer specific message.

While in the 'idle' state the DTE network layer may receive:

-	RADIO PERSONALITY indicating radio identities and supported facilities.  

-	NUMBERING INFORMATION as a response to RADIO INTERROGATION message.

-	Any manufacturer specific message.

While in the 'idle', 'active', 'outgoing call wait', 'outgoing include call wait' or 'incoming call wait' state the DTE network layer  may send:

-	VOLUME CONTROL to set various audio levels.

While in any state DTE may receive:

-	NUMBERING INFORMATION

-	OPERATING CONDITIONS

-	PROTOCOL INFO

-	RADIO SETTINGS.

5.3.6.3.	Interrogation of network and operating conditions

While in the 'idle' or 'active' state the DTE network layer may send:

-	RADIO INTERROGATION to request the network information and operating state.

While in the 'idle' or 'active' state the DTE network layer may receive:

-	NETWORK INFORMATION as a response to the RADIO INTERROGATION network information message

-	OPERATING CONDITION .as a response to the RADIO INTERROGATION operating or network information message.

5.3.7.	Error situations

While in any state the DTE may receive a message which:

-	is valid but is not compatible with the current protocol state or

-	is not recognisable or

-	contains a request which is not supported by the DTE.

In such cases the DTE may send a PROTOCOL INFO message with an appropriate indication. 

When errors occur frequently the DTE may try to cancel message sending or call set-up attempts, disconnect a call or request a data link layer reset. 

The DTE may also receive a PROTOCOL INFO message with an appropriate indication. Depending on the current protocol state the DTE may try to re-send the previous message or try to cancel message sending or call set-up attempt, disconnect a call or request a data link layer reset.

When the DTE receives a data link layer reset indication which is not followed by an immediate DISCONNECT or CLEARED message it may need to continue previous actions instead of entering into 'idle' state (for further study).

�5.4. 	DTE Network Layer Matrix 

To give an overview of the states/events/actions possible at the network layer, the following matrices are generated. The top row shows the current state and the left hand column shows events. Per cell (state/event combination) an action is defined (lowercase), and a next state (uppercase), see also figure 5-1. The abbreviations for actions and states are explained below the matrices. The source of an event is enclosed by brackets ( ): 

R	Radio Unit �D	Data Link Layer �N	DTE Network Layer �A	DTE Application Layer

General actions appearing in all matrices:

nothing	No action is executed, event is ignored.

appl error	The application issued a request which was not expected at that instant. Applications should be informed.

radio error	The radio unit sent a message which was not expected at that instant. The network layer should give appropriate information to the application.

To keep the matrices within a reasonable size, the STATUS, SST and MST WAIT states have been grouped to MESSAGE WAIT because all the actions are the same for each event.

An optional event is also presented: Response Timeout. It is generated by an internal network timer, which is (re)started every time a message is sent which requires an acknowledgement. The timer should not normally be necessary. It is used as a watch-dog to make sure the system does not wait forever. 

In some states of the DTE the selected result of an apparently erroneous event is based on an obvious decision by the radio unit. Some error situations may be solved in an application specific way which differs from the one presented in this standard. These situations are marked by using italic characters in the table position, see figure 5-1. In any case the radio unit may respond with a PROTOCOL INFO message to show the protocol states mismatch. The DTE should then clear down the existing service or service attempt.





Action due event�pass to appl�Optional action due event�pass to appl��Next state�IDLE��Possible next state�IDLE���Figure 5-1: Content of state table cells

�

STATES

events �IDLE �MESSAGE WAIT�DIVERT WAIT�INCALL WAIT�OUTCALL WAIT�INCLUDE WAIT�ACTIVE ��Receive (R) �pass to appl�pass to appl�pass to appl�pass to appl�pass to appl�pass to appl�pass to appl��Status/SST/ MST�IDLE�MESSAGE WAIT�DIVERT WAIT�INCALL WAIT�OUTCALL WAIT�INCLUDE WAIT1)�ACTIVE��Send (A)�send status�appl error�appl error�appl error�appl error�appl error�appl error ��Status/SST/ MST �MESSAGE WAIT�MESSAGE WAIT�DIVERT WAIT�INCALL WAIT�OUTCALL WAIT�INCLUDE WAIT�ACTIVE ��Message (R) �nothing �inform appl �radio error �radio error �radio error �radio error �radio error ��Interim. ACK �IDLE �MESSAGE WAIT�IDLE 1)�IDLE 1)�IDLE 1)� IDLE 1)� IDLE 1)��Message (R) �nothing �inform last �radio error �radio error �radio error �radio error �radio error ��Success ACK �IDLE �IDLE �IDLE 1)�IDLE 1)�IDLE 1)� IDLE 1)�IDLE 1)��Message (R) �nothing �inform last �radio error �radio error �radio error �radio error �radio error ��Fail ACK �IDLE �IDLE �IDLE 1)�IDLE 1)�IDLE 1)� IDLE 1)�IDLE 1)��Cancel (A) �nothing �inform last �appl error �appl error �appl error �appl error �appl error ��Message �IDLE �IDLE �DIVERT WAIT�INCALL WAIT�OUTCALL WAIT�INCLUDE WAIT�ACTIVE ��Message (R) �nothing �inform last �radio error �radio error �radio error �radio error �radio error ��Cancelled �IDLE �IDLE �IDLE 1)�IDLE 1)�IDLE 1)� IDLE 1)� IDLE 1)��Figure 5-2: DTE Network layer Matrix, STATUS/SST/MST events

The Status/SST/MST actions are defined as follows:

pass to appl	Pass the received message (Status, SST, MST) to the application layers. 

send status	Send the application status/SST/MST message to the radio unit. Start the response timer. 

inform appl	Inform the application about the received progress status. Restart the response timer.

inform last	Inform the application about success or failure of the transmission. Stop the response timer. 

Note 1:	The DTE should not receive an acknowledgement to Status/SST/MST messages in these states and a "starting a recovery" process may be needed.





Note (*  These could also result the IDLE state.)

�

STATES

events �IDLE �MESSAGE WAIT�DIVERT WAIT�INCALL WAIT�OUTCALL WAIT�INCLUDE WAIT�ACTIVE ��Setup (A) �setup call �appl error �appl error �appl error �appl error �appl error �include call��Voice Modem �OUTCALL WAIT�MESSAGE WAIT�DIVERT WAIT�INCALL WAIT�OUTCALL WAIT�INCLUDE WAIT�INCLUDE WAIT��Setup (A) �setup call �appl error �appl error �appl error �appl error �appl error �include call��Emergency Call�OUTCALL WAIT�MESSAGE WAIT�DIVERT WAIT�INCALL WAIT�OUTCALL WAIT�INCLUDE WAIT�INCLUDE WAIT��Setup (R) �nothing �radio error �radio error �radio error �inform appl �inform appl �radio error ��Progress Int.�IDLE �MESSAGE WAIT�DIVERT WAIT�INCALL WAIT�OUTCALL WAIT�INCLUDE WAIT�ACTIVE ��Setup (R) �nothing �radio error �radio error �radio error �inform last �inform last �radio error ��Progress OK �IDLE �MESSAGE WAIT�DIVERT WAIT�INCALL WAIT�ACTIVE �ACTIVE �ACTIVE ��Setup (R) �inform appl �radio error �radio error �radio error �inform last �inform last �radio error ��Progress Fail�IDLE �MESSAGE WAIT�DIVERT WAIT�INCALL WAIT�IDLE �ACTIVE �ACTIVE ��Receive (R) �ring detect �ring detect �ring detect �ring detect �ring detect �ring detect �ring detect ��Incoming Call�INCALL WAIT 1)�INCALL WAIT 1)�INCALL WAIT 1)�INCALL WAIT 1)�INCALL WAIT 1)�INCALL WAIT 1)�INCALL WAIT 1)��Receive (R) �ring detect �ring detect �ring detect �ring detect �ring detect �ring detect �ring detect ��Emergency Call�INCALL WAIT 1)�INCALL WAIT 1)�INCALL WAIT 1)�INCALL WAIT 1)�INCALL WAIT 1)�INCALL WAIT 1)�INCALL WAIT 1)��Receive (R) �inform appl�radio error �radio error �inform appl �radio error �radio error �inform appl ��Progress Intermediate �IDLE �MESSAGE WAIT�DIVERT WAIT�INCALL WAIT�OUTCALL WAIT�INCLUDE WAIT�INCALL �WAIT��Receive (R) �inform appl�radio error �radio error �inform last �radio error �radio error �inform last ��Progress OK �IDLE �MESSAGE WAIT�DIVERT WAIT�ACTIVE �OUTCALL WAIT�INCLUDE WAIT�ACTIVE ��Receive (R) �inform appl�radio error �radio error �inform last �radio error �radio error �radio error ��Progress Fail�IDLE �MESSAGE WAIT�DIVERT WAIT�IDLE �OUTCALL WAIT�INCLUDE WAIT�ACTIVE ��Send (A) �cancel all �cancel all �cancel all �cancel all �cancel all �disconnect �disconnect ��Disconnect �IDLE �IDLE �IDLE �IDLE �IDLE �IDLE �IDLE ��Receive (R) �nothing �pass abort �pass abort �pass abort �pass abort �pass abort �pass disconn��Cleared �IDLE �IDLE �IDLE �IDLE �IDLE �IDLE ACTIVE�IDLE ��Diversion (A)�send div req�appl error �appl error �appl error �appl error �appl error �appl error ��Request /�Cancel�DIVERT WAIT�MESSAGE WAIT�DIVERT WAIT�INCALL WAIT�OUTCALL WAIT�INCLUDE WAIT�ACTIVE ��Diversion (R) �radio error �radio error �inform last �radio error �radio error �radio error �radio error ��ACK �IDLE �IDLE �IDLE �IDLE �IDLE �IDLE �IDLE ��

Figure 5-3: DTE Network Layer Matrix, DIVERT/SPEECH/MODEM events 

�The DIVERT/SPEECH/MODEM actions are defined as follows:

send div req	Send diversion request or cancel message to the radio unit. Start response timer. 

setup call	Send a setup voice/modem message to the radio unit. Start response timer. 

include call	Send a setup voice/modem message to the radio unit. Start response timer. 

inform appl	Inform the application layers about the intermediate call progress. Restart response timer.

inform last	Inform the application layers about success or failure of the call. Stop response timer.

ring detect	An incoming call is detected. Renew all previous subscriber values (if available), and inform the application.	

cancel all	Send an unspecified DISCONNECT message to the radio unit. Stop response timer. 

disconnect	Send a normal disconnect voice or modem call to the radio unit.

pass abort	Inform the application of an action abort. Stop the response timer.

pass disconn	Inform the application of the call disconnect status. 

�

STATES

events �IDLE �MESSAGE WAIT�DIVERT WAIT�INCALL WAIT�OUTCALL WAIT�INCLUDE WAIT�ACTIVE ��Receive (A) �init all �init all �init all �init all �init all �init all �init all ��Reset �IDLE �IDLE �IDLE � IDLE �IDLE �IDLE �IDLE ��Radio (A) �send interr�send interr�send interr�send interr�send interr�send interr�send interr��Interrogation�IDLE�MESSAGE WAIT�DIVERT WAIT�INCALL WAIT�OUTCALL WAIT�INCLUDE WAIT�ACTIVE ��Radio (A) Control�send on-hook�appl error �appl error �release connection�release connection�release connection�release connection��On-hook signal�IDLE�MESSAGE WAIT�DIVERT �WAIT�IDLE�IDLE�IDLE�IDLE��Radio (A) Control�send off-hook�appl error �appl error �send off- hook�send off-hook�send off- hook�send off- hook��Off-hook signal�IDLE�MESSAGE WAIT�DIVERT �WAIT�INCALL WAIT�OUTCALL WAIT�INCLUDE WAIT�ACTIVE ��Radio (A) Control�appl error �appl error �appl error �appl error �appl error �appl error �send radio control��Transmit control�IDLE�MESSAGE WAIT�DIVERT WAIT�INCALL WAIT�OUTCALL WAIT�INCLUDE WAIT�ACTIVE ��Radio (A) �send manag �send manag�send manag�send manag�send manag�send manag�send manag��Management �IDLE�MESSAGE WAIT �DIVERT WAIT�INCALL �WAIT 1)�OUTCALL WAIT �INCLUDE WAIT�ACTIVE ��Volume (A) �vol contr�vol contr�vol contr�vol contr�vol contr�vol contr�vol contr�� Control�IDLE �MESSAGE WAIT�DIVERT WAIT�INCALL WAIT�OUTCALL WAIT�INCLUDE WAIT�ACTIVE ��Dialed (A) �send dial�send dial�send dial�send dial�send dial�send dial�send dial��String�IDLE �MESSAGE WAIT�DIVERT WAIT�INCALL WAIT�OUTCALL WAIT�INCLUDE WAIT�ACTIVE ��Protocol  (N) �send info�send info�send info�send info�send info�send info�send info��Info 2)�IDLE�MESSAGE WAIT�DIVERT �WAIT�INCALL �WAIT�OUTCALL WAIT�INCLUDE WAIT�ACTIVE ��Protocol  (A) �send info�send info�send info�send info�send info�send info�send info��Info 2)�IDLE�MESSAGE WAIT�DIVERT WAIT�INCALL WAIT�OUTCALL WAIT�INCLUDE WAIT�ACTIVE ��Response or connection(N) �nothing�cancel all�cancel all�cancel all�cancel all�cancel all�cancel all��Time-out�IDLE�IDLE�IDLE�IDLE�IDLE�IDLE�IDLE��

Figure 5-4: DTE Network Layer Matrix, general and local events generated by the DTE

The actions are defined as follows:

cancel all	Send an unspecified DISCONNECT message to the radio unit. Stop response timer. 

init all	Initialise all buffers and variables, reset Data Link layer and restart.

release conn	Send DISCONNECT message to the radio unit.

send dial	Send DIALLED STRING message to the radio unit.

send info	Send PROTOCOL INFO message to the radio unit.

send interr	Send RADIO INTERROGATION message to the radio unit.

send manag	Send RADIO MANAGEMENT message to the radio unit.

send off-hook	Send off-hook RADIO CONTROL message to the radio unit.

send on-hook	Send on-hook RADIO CONTROL message to the radio unit.

vol contr	Send VOLUME CONTROL message to the radio unit.

Note 1: A management action which invalidates present service is an application error which may result in the radio unit assuming the IDLE state.

Note 2: Sending a PROTOCOL INFO message with a 'state mismatch' reason may generate a previous message re-transmission or start a recovery or reset procedure. Sending a PROTOCOL INFO message which contains 'unrecognised message' or 'facility not supported'  reasons does not affect the current state of the unit. 
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Figure 5-5: DTE Network Layer Matrix, general and local events generated by the radio unit

The actions are defined as follows:

reset all	Initialise all buffers and variables, inform application layers, and restart.

info appl	Pass the received radio unit info to the application layers.

info error appl	Pass the received transmission or no transmission info to the application layers and indicate unsuccessful response to the previous action.

Note 1: A 'radio transmitting' message is expected only when radio is in a speech or modem call.

Note 2: Receiving a PROTOCOL INFO with 'state mismatch' or 'unrecognised message' reasons may either generate previous message re-transmission(s) or start a recovery or reset procedure.

Note 3: A radio setting which invalidates present service is a protocol states mismatch (probably a radio unit error) and may need to start a recovery or reset procedure.
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