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1. Introduction

CT1 discussed at their meeting #73 (In St. Julians, Malta) whether the UE should be allowed to to initiate the detach procedure when mobility management backoff timer (i.e. T3346) is running (C1-113091 [1]). CT1 finally agreed on sending an LS to SA2 asking of guidance (C1-113721 [2]). Now, CT1 is receiving an SA2 LS in C1-114508/S2-114708 [3] providing answer.
This paper analyzes the information provided by the SA2 LS and the case of completion of UE-initiated detach procedure in order to evaluate whether changes to CT1 specification are necessary.
2. Discussion

2.1 Current situation in 3GPP

Present CT1 specifications 3GPP TS 24.008 [4] and TS 24.301 [5] do not prohibit to perform the detach procedure (IMS detach, GPRS detach, EPS detach) while the MM backoff timer is running (T3246, T3346). However, it is true that neither of these two specifications explicitly allow the UE to trigger the detach procedure.

Now, SA2 has clarified the issue by the information provided in their LS in C1-114508/S2-114708 [3] which indicates that the UE is indeed allowed to initiate the detach procedure while the mobility management backoff timer is running.

Additionally, SA2 indicates that for a backed-off combined attached UE performing detach procedure for non-EPS services only (IMSI detach), it should not use the established RRC connection for user data transfer (the NAS signalling connection should be released). Note that the user-plane radio bearers have not been set up. Quote of C1-114508/S2-114708 [3]:

SA2 discussed the case of a combined attached UE performing IMSI detach and concluded that the RRC connection could not be used for data transfer as the MME/SGSN does not initiate the establishment of Data Radio Bearers (however the 2G case is FFS).

2.2 Analysis

Present 3GPP TS 24.301 [5] contains a section (in 5.3.1.2) to handle the case of the release of the NAS signalling connection in order to wait for the network to release the NAS signalling connection and do nothing during the waiting time (e.g., stop uplink user data transfer). This covers up for the case the network fails to release the NAS signalling connection, for example, due to radio link error or out of coverage.

The section 5.3.1.2 actually covers the cases of, quote:

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 EMM 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, the tracking area updating or combined tracking area updating procedure has been initiated in EMM-IDLE mode and the user plane radio bearers have not been set up.

Unfortunately, the case of detach procedure is not covered yet.

However, the case of the detach procedure (combined detach procedure for non-EPS services only – IMSI detach) is similar to the one of sucessful completion of the tracking area updating procedure without “active” flag (when the user-plane radio bearers have not been set up). Note that for this particular detach procedure the UE moves to EMM-REGISTERED.NORMAL-SERVICE after successful completion of the detach procedure, in EMM-CONNECTED mode, and no user plane radio bearers are set up.
Then, when considering the SA2 reply LS in [3], it seems needed to add a new case for covering the combined detach procedure for non-EPS services only while T3346 is running.

However, one can further think of the scenario of using the combined detach procedure to perform IMS detach only regardless of whether T3346 is running. Then, the UE should also not re-use the existing RRC connection for uplink user data transfer for the case of no user-plane radio bearers set up. Mainly, since if the UE does not start the guard timer T3440 and the network fails to release the RRC connection just after the completion of the detach procedure, then it is not described in the current CT1 specification how the UE should behave when having pending uplink data to send (note that the UE is in EMM-CONNECTED mode, and therefore not in EMM-IDLE mode). The key question is how the UE can send pending uplink data.

If the UE wishes to reuse the existing RRC connection for other cases than when T3346 is running, then changes in 3GPP TS 24.301 [5] are needed, and could also impact other working groups (e.g., SA2). The UE, which is in EMM-CONNECTED mode, would need to perform a service request procedure in order to establish the user-plane radio bearer for uplink user data transfer. This case is actually not covered by the service request procedure, quote of the sub-clause 5.6.1.1 of 3GPP TS 24.301 [5]:

The UE shall invoke the service request procedure when:

a)   the UE in EMM-IDLE mode receives a paging request with CN domain indicator set to "PS" from the network;

b)   the UE, in EMM-IDLE mode, has pending user data to be sent;

c)   the UE, in EMM-IDLE mode, has uplink signalling pending;
Though 3GPP TS 24.301 [5] does not consider the use of the service request procedure in EMM-CONNECTED mode, note that the UE may anyhow attempt to use the existing NAS signalling connection for signalling while T3346 is not running.

3. Conclusion

SA2 indicates to CT1 [3] that after successful completion of combined detach procedure for IMS detach, the UE should not abuse the existing NAS signalling connection, and therefore not use it while the MM backoff timer is running.

The case of successful completion of combined detach procedure for IMS detach is very similar to the tracking area updating procedure wihtout “active” flag (when the user-plane radio bearers have not been set up). Then, it seems that in order to protect the network for abusing the existing NAS signalling connection, and therefore stop additional congestion, the UE should start T3440/T3340 waiting for the release of the NAS signalling connection.

For the other case of combined detach procedure for IMSI detach (i.e., when MM backoff timer is running), the UE might behave in the same way (common implementation) or have the possibility to re-use the existing NAS signalling connection immediately. However, for sending uplink user data, the current CT1 specification does not allow to perform the service request procedure, and impact in stage 2 might also be needed.

One possibility could be only define the case when the MM backoff timer runs, and leave the other case of IMSI detach procedure unspecified in at least Rel-10 (up to implementation whether to re-use the NAS signalling connection for signalling, but no service request procedure). Anyhow, it could be seemed useful to provide a common implementation in the terminal for the IMSI detach procedure in general.
We therefore propose that CT1 discusses the issue of release of the NAS signalling connection and decides a way forward. If CT1 decides to cover the case of IMSI detach in a general way (regardless of whether the MM backoff timer is running), the available CRs in C1-114707 - 4710 can be updated to reflect this agreement.
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