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1   Introduction
Since in case E-UTRA connected to both EPC and 5GC, there are UEs having either S-TMSI or 5G-S-TMSI in the same cell/RAN, and both S-TMSI and 5G-S-TMSIhave 40bits, RAN2 has sent an LS to SA2 for asking whether 5GC and EPC will partition or coordinate for the 5G-S-TMSI/S-TMSI allocation to avoid the collision in [1]. SA2 has replied that there is no partitioning or coordination for the 5G-S-TMSI/S-TMSI number space between MMEs and AMFs serving an eNB connected to both EPC (MME) and 5GC (AMF) in [2], and SA2 asked RAN2 to distinguish the S-TMSI type (S-TMSI or 5G-S-TMSI) in RRC signalling..

In this contribution, we discuss how to distinguish that 5G-S-TMSI/S-TMSI is allocated by EPC or 5GCand the corresponding impacts on LTE RRC specification.
2   Discussion
In legacy LTE, S-TMSI is mainly used for three RAN related cases, including RACH, Routing S-TMSI to CN, Paging procedure. Based on the legacy LTE procedure, we discuss whether there is a need to distinguish S-TMSI allocated by EPC and 5G-S-TMSI allocated by 5GC case by case.
2.1   RACH procedure

In legacy LTE, for RACH, if S-TMSI has been provided by NAS, the UE will include it as UE Identity in Msg 3, otherwise the UE sets a 40bits random value as UE Identity. The UE Identity in Msg 3 is used by eNB to solve contention resolution when more than one UEs use the same PRACH resource.

Considering in one E-UTRA cell connected to both EPC and 5GC, it could happen that two UEs camping on this cell are allocated the same value for S-TMSI allocated by EPC and for 5G-S-TMSI allocated by 5GC separately. However, the possibility is tiny. In addition, even though in this case, the RACH collision could happen only if the two UEs choose the same RACH preamble at the same time, which makes it rare case. And in legacy LTE there are similar cases that two UE Identities for RACH collision resolution are the same. For example, for initial UE access, the UE has no S-TMSI and it sets a random value as UE Identity, there is possibility that two UEs set the same value for UE Identity in Msg 3. Another case is that regarding inter-RAT mobility, once a UE moves into E-UTRA from other RAT, it includes a mapped S-TMSI in Msg 3, it could have the same value with a used 4G S-TMSI. During the discussion on these cases, the conclusion is that there is no need to solve the rare cases. We believe that for E-UTRA connected to both 5GC and EPC, the case that RACH collision happens due to two UEs allocated the same value for S-TMSI and 5G-S-TMSI has quite tiny possibility and does not need to solve either.
Observation 1: there is no need to distinguish S-TMSI and 5G-S-TMSI in Msg 3 for RACH collision resolution.
2.2   Routing S-TMSI to CN

In legacy LTE, if a UE provides S-TMSI in Msg3, eNB will include it in S1AP message Initial UE Message to be used by CN for e.g. finding UE context.

Since RAN2 has achieved the agreement that UE needs to provide CN type in Msg5 for RAN routing the NAS message to the corresponding core network, even the same value of 5G-S-TMSI/S-TMSI received in Msg 3 the eNB does not need to distinguish them. Furthermore, the UE accessing 5GC needs provide the S-TMSI type (native or mapped) in Msg5 in similar way as legacy UE, then RAN needs include this S-TMSI type in initial UE message, which could be left to RAN3 to discuss. 

Observation 2: the eNB can distinguish S-TMSI and 5G-S-TMSI based on CN type indicator in Msg 5 in order to send the S-TMSI value to the corresponding core network.
2.3   Paging procedure
In legacy LTE, regarding paging, upon DL data of IDLE mode UE arrives, CN will send S1AP message Paging to RAN, which may include S-TMSI as UE paging ID. And then RAN will set S-TMSI as pagingUE-Identity in RRC Paging message, for IDLE mode UE to recognize themselves to trigger RRC connection establishment procedure.

For ng-eNB connected to both 5GC and EPC, it will receive 5GC paging message on NG interface and EPC paging message on S1 interface. Accordingly, RAN needs to include the S-TMSI values including 5G S-TMSI and 4G S-TMSI in RRC paging message. The CN type related information needs to be included in RRC paging message for at least the case that two UEs camp on 5GC and EPC separately may be allocated the same S-TMSI value. 
Proposal 1: to include CN type related information in RRC Paging message to distinguish 4G S-TMSI and 5G S-TMSI.
3   Conclusion
In this contribution, we discuss whether AS needs to distinguish between 4G S-TMSI and 5G S-TMSI in 3 cases, including RACH, Routing S-TMSI to CN, and Paging. And raise the following proposal.
Observation 1: there is no need to distinguish S-TMSI and 5G-S-TMSI in Msg 3 for RACH collision resolution.
Observation 2: the eNB can distinguish S-TMSI and 5G-S-TMSI based on CN type indicator in Msg 5 in order to send the S-TMSI value to the corresponding core network.
Proposal 1: to include CN type related information in RRC Paging message to distinguish 4G S-TMSI and 5G S-TMSI.
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