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1. Introduction

To increase the the number of simultaneous calls/sessions the Transaction Identifier (TI) value has been extended (see TS 24.007). The corresponding adaptations to the error handling sections for call control and session management in TS 24.008, section 8, are not consistent and might cause error cases and unnecessary implementation efforts. 

2. Current Situation

The TI has been extended by another octet. See Fig.1.
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              Fig.1: Transaction Identifier

The extension shall be used if TI values of 7 or greater are needed . To that purpose TIO is set to ´111´ . The TI value is encoded in bits 7-1 of the second octet. For future extension, bit 8 is used as extension bit. For Release 99 it is set to ´1´. 

This new extension mechanism shall be taken into account as follows:

For Call Control most of the messages containing a TI greater than 7 shall be ignored. Only the messages SETUP, EMERGENCY SETUP, START CC shall be rejected by sending the message RELEASE COMPLETE, which includes the complete TI value with all possible extension octets from the message that cause the rejection.

For Session Management the extension of the TI value is already introduced. But if a further extension is used, e.g. bit 8 of the second octet is set to ´0´ the received messages shall be rejected by sending a SM-STATUS including only octet 1 and 2 of the received TI.

In our opinion the specified behaviour is problematic and will cause error cases:

a) If the TI EXT bit is set to ´0´ the number of octets which might follow, and especially their contents, is not defined in the current version of TS 24.007. For future evolution the extension mechanism might be used several times. (See fig.2.) Thus the receiving side is not able to find out the “complete TI value with all extension octets” unless it makes an assumption about the contents of the additional octets which is not described explicitly in the specifications. (Note that the general principle in 04.08 / 24.008 is to allow the receiver to skip extension octets which were added in later versions of the protocol.)

      8       7      6     5      4      3      2      1   



         

               :

                

        Fig.2:  Future extension of the TI

b) If the EXT bit is set to ´0´ and if we assume that only one octet follows, for SM the following mismatch will take place:

The received message will be rejected by sending a SM-STATUS including the first two octet of the received TI. See fig.3 / 4. 
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             Fig.3:  received message
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           Fig.4:  sent SM-STATUS message

Now the receiving side which supports a 3-octet TI will decode the message incorrectly. Although octet 3 represents the message type it will be decoded as TI extension.

Note: the same problem applies also to the error handling currently defined for R97. If e.g. a R97 network receives a SM message with TI value “111” and answers with a SM-STATUS message with the same TI, a R99 mobile station will decode the message type of the SM-STATUS message as a TI extension octet. 

3. Proposed Change

To avoid the problems we have outlined, the following modification is proposed:

All received messages containing a TI EXT bit set to ´0´ shall be ignored. This shall apply to both CC 

and SM.

Argumentation:

· The proposal is better in line with the behaviour specified for other protocols like SMS and SS, and for CC before R99. A range of TI values for 128 mobile originating and 128 mobile terminating calls and packet sessions should be sufficient for the foreseeable future.

· Currently the structure of a future extension of the TI is open in TS 24.007. It is problematic to base the error handling for CC on a prospective evolution which is not explicitly defined in the specifications.

· It may be advantageous to design the further extension mechanism for the TI at a later time when specific requests are known.
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8.3
Unknown or unforeseen transaction identifier

8.3.1 Call Control

The mobile station and the network shall ignore a Call Control message received with TI EXT bit = 0. Otherwise, if the TI EXT bit =1 or no extension is used, the behaviour described below shall be followed.
The mobile station and network shall reject a SETUP, EMERGENCY SETUP or START CC message received with octet 1 part of the TI value coded as "111" by sending RELEASE COMPLETE with cause #81 „Invalid transaction identifier value“ The TI value in RELEASE COMPLETE shall be the complete TI value including the extension octets from the message that caused the rejection . 

Any message other than SETUP, EMERGENCY SETUP or START CC received with octet 1 part of the TI value coded as „111“ shall be ignored. 

For a call control message received with octet 1 part of the TI value not coded as "111", the following procedures shall apply: 

a)
For a network that does not support the „Network initiated MO call“ option and for all mobile stations:


Whenever any call control message except EMERGENCY SETUP, SETUP or RELEASE COMPLETE is received specifying a transaction identifier which is not recognized as relating to an active call or to a call in progress, the receiving entity shall send a RELEASE COMPLETE message with cause #81 "invalid transaction identifier value" using the received transaction identifier value and remain in the Null state. 


For a network that does support the „Network initiated MO call“ option $(CCBS)$:


Whenever any call control message except EMERGENCY SETUP, SETUP, START CC or RELEASE COMPLETE is received specifying a transaction identifier which is not recognized as relating to an active call or to a call in progress, the receiving entity shall send a RELEASE COMPLETE message with cause #81 "invalid transaction identifier value" using the received transaction identifier value and remain in the Null state.

b)
When a RELEASE COMPLETE message is received specifying a transaction identifier which is not recognized as relating to an active call or to a call in progress, the MM connection associated with that transaction identifier shall be released. 

c)
For a network that does not support the „Network initiated MO call“ option and for all mobile stations:


When an EMERGENCY SETUP or, a SETUP message is received specifying a transaction identifier which is not recognized as relating to an active call or to a call in progress, and with a transaction identifier flag incorrectly set to "1", this message shall be ignored. 


For a network that does support the „Network initiated MO call“ option $(CCBS)$:


When an EMERGENCY SETUP, a START CC or, a SETUP message is received specifying a transaction identifier which is not recognised as relating to an active call or to a call in progress, and with a transaction identifier flag incorrectly set to "1", this message shall be ignored.

d)
When a SETUP message is received by the mobile station specifying a transaction identifier which is recognized as relating to an active call or to a call in progress, this SETUP message shall be ignored.

e)
For a network that does not support the „Network initiated MO call“ option:


When an EMERGENCY SETUP message or a SETUP message is received by the network specifying a transaction identifier which is recognized as relating to an active call or to a call in progress, this message need not be treated and the network may perform other actions.


For a network that does support the „Network initiated MO call“ option $(CCBS)$:


When an EMERGENCY SETUP message or a START CC message is received by the network specifying a transaction identifier which is recognised as relating to an active call or to a call in progress, this message need not be treated and the network may perform other actions.


The same applies to a SETUP message unless the transaction has been established by a START_CC message and the network is in the „recall present“ state (N0.6).

8.3.2
Session Management

The mobile station and network shall ignore  a session management message received with TI EXT bit = 0 . Otherwise, the following procedures shall apply: 

a)
Whenever any session management message except ACTIVATE PDP CONTEXT REQUEST, ACTIVATE AA PDP CONTEXT REQUEST or SM-STATUS is received by the network specifying a transaction identifier which is not recognized as relating to an active context or to a context that is in the process of activation or deactivation or has been [recently] deactivated, the network should send a SM-STATUS message with cause #81 "invalid transaction identifier value" using the received transaction identifier value including the extension octets and remain in the PDP-INACTIVE state. 

b)
Whenever any session management message except REQUEST PDP CONTEXT ACTIVATION or SM-STATUS is received by the MS specifying a transaction identifier which is not recognized as relating to an active context or to a context that is in the process of activation or deactivation or has been [recently] deactivated, the MS shall send a SM-STATUS message with cause #81 "invalid transaction identifier value" using the received transaction identifier value including the extension octets and remain in the PDP-INACTIVE state. 

c)
When an ACTIVATE AA PDP CONTEXT REQUEST or REQUEST PDP CONTEXT ACTIVATION message is received with a transaction identifier flag set to "1", this message shall be ignored. 

d)
When an ACTIVATE PDP CONTEXT REQUEST message is received specifying a transaction identifier which is not recognized as relating to a context that is in the process of activation, and with a transaction identifier flag set to "1", this message shall be ignored. 

e)
Whenever an ACTIVATE PDP CONTEXT REQUEST or ACTIVATE AA PDP CONTEXT REQUEST message is received by the network specifying a transaction identifier relating to a  PDP context not in state PDP-INACTIVE, the network shall deactivate the old PDP context relating to the received transaction identifier without notifying the MS. Furthermore, the network shall continue with the activation procedure of a new PDP context as indicated in the received message.

f)
Whenever a REQUEST PDP CONTEXT ACTIVATION message is received by the MS specifying a transaction identifier relating to a PDP context not in state PDP-INACTIVE, the MS shall locally deactivate the old PDP context relating to the received transaction identifier. Furthermore, the MS shall continue with the activation procedure of a new PDP context as indicated in the received message.

***********  NEXT MODIFIED SECTION  *********************

10.3.2
Transaction identifier
Bits 5 to 8 of the first octet of every message belonging to the protocols “Call Control; call related SS messages” and “Session Management”contain the transaction identifier (TI). The transaction identifier and its use are defined in TS 24.007 [20].

For the session management protocol, the extended TI mechanism may be used (see 24.007).

For the call control protocol, the extended TI mechanism shall be supported as specified in subclause 8.3.1
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