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1. Introduction
In the CT1#81 meeting (In New Orleans), an incoming LS from RAN5 [1] asked of CT1 guidance on the UE identity included in the NAS signalling connection establishment in the below typical scenario:

“One of the scenarios [TS 36.523-1 test case 9.2.3.4.1] includes several inter-system changes between A/Gb mode and S1 mode as described below: 
Step 1: UE is powered on and registers in GERAN Cell 24, a PDP context is activated; then UE reselects to E-UTRAN Cell A and performs a Tracking Area Update; the UE stores the new allocated GUTI and TAI list from the network. The new stored TAI list includes the TAI of Cell A;

Step 2: UE registered in E-UTRAN Cell A, with ISR not activated, performs a cell reselection to GERAN Cell 26 and performs a Routing Area Update; 

Step 3: UE registered in GERAN Cell 26, reselects back to E-UTRAN Cell A and performs a Tracking Area Update.”
During the online and offline discussion which took place in the last CT plenary cycle, a common understanding on the current rules for providing the UE identity for the initial NAS message routing as specified in 3GPP TS 24.301 [2]; sub-clause 5.3.1.1 could not be reached. Hence, the reply of the RAN5 LS [1] was postponed to the next meeting (#82; in San José del Cabo).
This discussion paper attempts to provide detail analysis of the current rules for providing the UE identity for the initial NAS message routing, and finally to propose a way forward.
2. Discussion

2.1 The unclarity of the existing rules
The rules for providing the UE identity for the initial NAS message routing are specified in 3GPP TS 24.301  [2]; sub-clause 5.3.1.1. The main logic of such rules can be summarised as below:

>1st step: 

         To check whether the UE is registered in the tracking area of the current cell or not.

         >> 2nd step:

                   If the answer is NO in the 1st step, then further to check the TIN.
In the 1st step, it is rather unclear whether such “registered” is considered from the network side or the UE side. In the typical scenario shown by the RAN5 LS [1], the UE is still registered in the TA of the current cell from the UE point of view. The coordination between EMM and GMM state machine is specified in 3GPP TS 24.301 [2]; sub-clause 5.1.4 as below:

“If GMM and EMM are both enabled, a UE capable of S1 mode and A/Gb mode or Iu mode or both shall maintain one common registration for GMM and EMM indicating whether the UE is registered for packet services or not.

…
If the UE performs a successful attach or combined attach procedure in S1 mode, it shall enter substates GMM-REGISTERED.NO-CELL-AVAILABLE and EMM-REGISTERED.NORMAL-SERVICE. The UE resets the attach attempt counter and the GPRS attach attempt counter (see 3GPP TS 24.008 [13]).

If the UE performs a successful GPRS attach or combined GPRS attach procedure in A/Gb or Iu mode, it shall enter substates GMM-REGISTERED.NORMAL-SERVICE and EMM-REGISTERED.NO-CELL-AVAILABLE. The UE resets the attach attempt counter and the GPRS attach attempt counter (see 3GPP TS 24.008 [13]).”
From the above highlighted text, one can see that the EMM state was still in EMM-REGISTERED-NO-CELL-AVAILBLE when the UE registered to the GERAN/UTRAN. So when the UE reselects back to the previous E-UTRAN cell, its EMM state is still EMM-REGISTERED, and thus the inter-RAT TAU procedure (not attach) will be initiated.

However, from the network point of view, the UE is actually not registered to the network due to ISR was not activated during the previous inter-RAT mobility. As specified in the inter-RAT RAU procedure in 3GPP TS 23.401  [3]; sub-clause 5.3.3.3 and 5.3.3.6 (see the step 6), if the ISR was not activated at the MME, the MME will delete all bearer resources of that UE at the expiry of the Implicit Detach timer, which results in that UE is detached at the network side.
All that means that different people may have different interpretation on the current text,quote: “When the UE is registered in the tracking area of the current cell during the NAS signalling connection establishment”, which results in unclarity for designing the test case by RAN5 and also for the UE implementation. Hence, this unclarity should be cleaned-up from the specification.
Furthermore, the exception for the load balance TAU procedure was only indicated in the case: “When the UE is registered in the tracking area of the current cell during the NAS signalling connection establishment”. This was not fully correct due to the load balance TAU procedure can be also triggered in the following case: “When the UE is not registered in the tracking area of the current cell during the NAS signalling connection establishment”, e.g. in an intra-MME inter-TA list mobility, the UE is not registered in the new TA and a TAU is initiated. Then, if the MME decides to perform load re-balancing, the load balance TAU procedure is also triggered. 
2.2 Proposal
To provide a easy and clear guidance for designing the test case and also the UE implementation, it is proposed to improve the existing rules and change the main logic as below:
>1st step: 

         To check the TIN.

         >> 2nd step:

                  If the TIN indicates "GUTI" or "RAT-related TMSI", or the TIN is not available, then to check whether the TA of the current cell is in the stored TA list or not.
In the 1st step, the UE first checks the value of the TIN. This is also aligned with the rules for providing the routing parameter for the GRRS NAS messages routing when the UE is camping on GERAN/UTRAN (see 3GPP TS 24.008; sub-clause 4.7.1.8a [2], in which only the TIN value is taken into account). By doing this way, the UE behaviour can be aligned between E-UTRAN and GERAN/UTRAN.
To provide a suitable UE identity to the lower layers is mainly to ensure that routing of the initial NAS message to the appropriate MME. Considering the length of the S-TMSI (5 octets) is shorter than the GUMMEI (6 octets) and in order o save the radio interface resource, the S-TMSI should be provided to the lower layers as long as the S-TMSI is enough for routing the message. Then in the 2nd step, if the TIN indicates "GUTI" or "RAT-related TMSI", or the TIN is not available, the simplest way for the UE is to check whether the TA of the current cell is in the stored TA list or not. If the current TA is in the stored TA list, the UE does not move away from the previous registered MME, then to provide the S-TMSI for routing purposes is enough. Otherwise, the GUMMEI should be provided due to the MME may have changed in previous mobility. To check whether the TA of the current cell is in the stored TA list is a normal action done by the UE (e.g. based on this to decide whether a TAU needs to be triggered). If the TIN indicates "P-TMSI", it means an inter-RAT mobility happened and the mapped GUMMEI should be provided for routing due to the UE does not register to any MME.
For the exception case of the load balance TAU procedure, as shown in the section 2.1 of this paper, it would be in the best to provide a general exception for including the UE identity for the initial NAS message routing. One may argue that the load balance TAU procedure cannot be triggered in the inter-RAT mobility without ISR (i.e. when the TIN indicates "P-TMSI"), and this is true. However, to avoid the duplicated wording for such exception, it could be a better way to put this exception in a general  way. This could still work in technical due to whenever the load balance TAU procedure is triggered, neither the S-TMSI nor the GUMMEI is provided to the lower layer for initial NAS message routing.

One thing which needs to be considered is from which release of the specification the above proposal should apply. Considering that the Rel-11 is already frozen and this proposal will somehow change the UE implementation logic, it is proposed to include this proposal from Rel-12 onwards.
Now going back to the question asked by RAN5 in their LS, it is proposed to provide the reply as: In that typical scenario, a UE which implements Rel-12 onwards provides the mapped GUMMEI to the lower layers; a legacy UE (pre-Rel-12 UE) provides either the S-TMSI or the mapped GUMMEI since both identities are allowed and this is up to the UE implementation.

3. Conclusion

This paper highlights the unclarity of the existing rules for providing the UE identity for the initial NAS message routing which results in problem for designing the test case and also the UE implementation. It is proposed that CT1 discusses the new proposed rules and decides a way forward. Finally, CT1 has to agree on a reply to the RAN5 LS based on CT1 common understanding.

The proposal in the section 2.2 of this paper is in the CR in C1-130255.
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