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1. Introduction

This paper discusses how to handle some scenarios of uplink signaling pending in UE during the TAU procedure without “active” flag.

2. Discussion

In current TS24.301, during the TAU without "active" flag being set, the UE pending uplink data will not be sent until the TAU procedure is accomplished and the NAS signalling connection is released by the MME. However, if there is a pending UL signalling in the UE during the TAU without "active" flag being set, the existing NAS signalling connection can be used for the signalling transmission after receiving the TRACKING AREA UPDATE ACCEPT message in UE which described in TS24.301 as follows:

****************************************start of excerpt ************************************
5.3.1
Release of the NAS signalling connection

To allow the network to release the NAS signalling connection, the UE shall start the timer T3440 in the following cases:

a)
the UE receives any of the reject cause values #11, #12, #13, #14 (not applicable to the service request procedure) or #15; or

b)
the UE receives a TRACKING AREA UPDATE ACCEPT message and the UE has not set the "active" flag in the TRACKING AREA UPDATE REQUEST message.

Upon expiry of T3440, the UE shall locally release the established NAS signalling connection.

In case b, if the UE has signalling pending, then it shall use the existing NAS signalling connection for further signalling.
*****************************************end of excerpt ************************************
During the TAU without “active” flag procedure, no radio and S1 bearer is established . Only the NAS signalling connection is established. In the following paragraph, the handling for the pending EMM signalling and the ESM signalling are discussed respectively.

(1) the EMM signalling pending in the UE during the TAU procedure without “active” flag

If there is a pending EMM signalling, e.g. detach request,  in the UE during the TAU procedure without “active” flag, the detach request message can be sent to the MME using the existing NAS signalling connection after the TAU procedure is completed in the UE. When the MME receiving the detach request message, the detach procedure is performed and there is no outstanding issues.

Conclusion 1: In case b, if the UE has EMM signalling pending, then it shall use the existing NAS signalling connection for further signalling.
(2) the ESM signalling pending in the UE during the TAU procedure without “active” flag

If there is a pending ESM signalling in the UE after sending the TAU request  without “active” flag message, take the BEARER RESOURCE ALLOCATION REQUEST message as an example. After receiving the TAU accept message and the existing NAS signalling connection is not released, the BEARER RESOURCE ALLOCATION REQUEST message will be sent from UE to the MME.  Based on the current TS24.301, the dedicated bearer activation or modification procedure shall be performed. However, if the BEARER RESOURCE ALLOCATION REQUEST message is received in the MME just after the completion of the TAU without “active” flag procedure,  no S1 and radio bearer for the active bearers (including the default bearer)  have been established yet,. How to handle this case is not defined in the current TS24.301.  Solutions are proposed to solve this problem.

Solution1: MME continues to handle UE-initiated ESM request procedure combined with the active bearer establishment in the same S1 procedure.

If the bearer resouce allocation message received, the MME continues to handle UE-initiated ESM request procedure as defined in TS23.401 and performs the initial context setup procedure in which the S1 and radio bearer for the active bearers and the requested dedicated bearer are established simultaneously.

However, this method is not aligned with TS24.301, i.e. during a ESM procudure for a bearer, the E-RAB for all the active bears should be established with the ESM procedure.  Maybe the ESM procedures defined in TS24.301 is modified to support this function, but it is not a good solution and it is not acceptable.

Conclusion 2: MME shall not continue to handle UE-initiated ESM request procedure via this existing signalling connection after the TAU procedure without “active” flag .

Solution 2: MME rejects any UE-initiated ESM request message after the TAU procedure without “active” flag
To simplify the solution 1, the MME can reject any ESM-initiated ESM request message and response to the UE with an appropriate cause value to indicate the requested ESM procedure is failed and UE shall try it after next ECM-IDLE to ECM-CONNECTED mode and the MME release the NAS signalling connection.

Solution 3: It is not allowed for the UE to send any ESM NAS message via this existing signalling connection after the TAU procedure without “active” flag

To simplify the Solution 2, it is defined that it is not allowed for the UE to send any ESM NAS message via this existing signalling connection after the TAU procedure without “active” flag.

Conclusion 3: it is not allowed for the UE to send any ESM NAS message via this existing signalling connection after the TAU procedure without “active” flag.

3. Conclusions

According to the above discussion:

After the TAU procedure without “active” flag, if the UE has EMM signalling pending, then it shall use the existing NAS signalling connection for further signalling.
MME shall not continue to handle UE-initiated ESM request procedure via this existing signalling connection after the TAU procedure without “active” flag.

It is not allowed for the UE to send any ESM NAS message via this existing signalling connection after the TAU procedure without “active” flag.

4. Proposal
Based on the above conclusions, only the EMM sigalling is allowed to be sent by the UE on the existing NAS signalling connection for further signalling after the TAU procedure without “active” flag , and it is proposed to discuss and decide whether the function which the pending UL signalling transmit with the existing NAS signallig connection in case b is supported or not.  

If it is decided in this meeting that this function is not supported any more, CATT can provide a CR in this meeting or next meeting, if CT1 decides to keep the function, we need a LS to ask SA2 to check the conclusion and above concerns, and CATT volunteers to draft the LS.

