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Abstract of the contribution: Discuss the TI issue in 23.401 for interworking with GERAN/UTRAN.
1. Discussion

During PDP context activation in GERAN/UTRAN, a Transaction ID (TI) is assigned by UE or SGSN that is used to identify the PDP context in NAS message in the subsequent procedure for this PDP context, e.g. PDP context modification, PDP context deactivation. Furthermore, the Linked TI information element in NAS is used to specify the active PDP context from which the PDP address for the new PDP context could be derived by the network. The NSAPI or Linked NSAPI is not used for the NAS message in the above situations.

After EPS bearer activation in EUTRAN, the EPS beared ID is informed to UE to identify the EPS bearer in NAS message. And LBI is used to indicate the already activated EPS bearer for this PDN connection. There is no TI-like identifier in EUTRAN NAS message.

If there is no TI information in the EPS bearer context of UE/MME, after moving to UTRAN/GERAN, the SM procedures will not be performed correctly because the TI information is mismatched between UE and SGSN. There are several ways to solve the above problem:
Alternative 1: MME assigns TI for each EPS bearer and informs it to UE by EUTRAN NAS message.
    During EPS bearer activation in EUTRAN, if UE has UTRAN or GERAN capabilities, MME will assign a TI for each bearer and inform it to UE by EUTRAN NAS message. After that, UE and MME will store the TI in context information for use when accessing via GERAN or UTRAN. During RAU/handover to GERAN/UTRAN, as a part of the context information, TI will be transferred to the SGSN to make sure SGSN has enough information for session management.
    With this method, MME needs to have the functionality to assign TI and the corresponding EUTRAN NAS message needs to be enhanced to include the TI information, e.g. Activate default EPS bearer context request, Activate dedicated EPS bearer context request.
Alternative 2: SGSN assigns TI for each PDP Context without TI and informs it to UE by UTRAN/GERAN NAS message.

    During RAU procedure from EUTRAN, if there is no TI information after context response from MME, SGSN will assign TI for each PDP Context without TI and inform it to UE by NAS message.
    With this solution, SGSN needs to assign TI for PDP context without it and the RAU Accept NAS message needs to be extended to include the TI information. However, the Pre-R8 SGSN does not have above enhanced functionality, so the interworking with Pre-R8 SGSN does not work with this method.
Alternative 3: UE and SGSN/MME construct a TI for each bearer when needed.

    With this method, UE and CN node construct a TI for each bearer when needed based on NSAPI/EPS Bearer ID. The internal mechanism will make sure the TI in UE and SGSN/MME is related.
    UE shall have the functionality to generate TI based on NSAPI/EPS Bearer ID and the internal mechanism which will increase the complexity of UE. Furthermore, because of the special coding method of TI (The TI flag is used to identify which side of the interface initiated the transaction), the internal generation mechanism in UE and MME/SGSN shall avoid ambiguity of TI. And the same as solution 2, Pre-R8 SGSN does not have above enhanced functionality, so the interworking with Pre-R8 SGSN does not work with this method.
2. Proposal:
Based on the analysis above, we propose to adopt alternative 1 to solve the problem. Contribution S2-084510 is the related CR.
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