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1	Introduction
SA2 sent an LS (S2-182964) on 5G-STMSI code space requesting RAN2 to evaluate whether extending 5G-S-TMSI size from 40 to 48 bits is possible. This discussion paper provides an analysis and proposes a way forward.
2	Discussion
The 5G-S-TMSI is used both in NR and in LTE connected the 5GCN. Therefore, both cases shall be investigated.
Observation 1: Both NR and in LTE connected the 5GCN cases shall be considered.
There are two major RAN2 procedures when 5G-S-TMSI is used:
1) Paging
2) RRC connection establishment
2.1 Paging related considerations
During paging the 5G-S-TMSI is used to identify the paged UE. 
At RAN2#101 it was agreed that a new RRC information element will be used to provide 5G-S-TMSI in paging message when LTE is connected to 5GC: 
Agreements
1	5g-s-TMSI is added to IE PagingUE-Identity (legacy S-TMSI field is never used to page UEs connected to 5GC)

Therefore, it is possible to support different format for 5G-S-TMSI (i.e. an extended S-TMSI size) when LTE is connected to 5GC. Note also that there is no strict size limitation of paging messages and thus the support of an increased size UE ID is possible.
In case of NR a new RRC information element will be used anyway, thus a new format for 5G-S-TMSI can be supported there either.
Observation 2: A change in the 5G-S-TMSI size can be supported in case of paging.
2.2 RRC connection establishment considerations
During RRC connection establishment the S-TMSI is sent in MSG3 and used for two purposes:
1) To route the NAS messages to the appropriate AMF later on 
2) To differentiate UEs during the RACH contention resolution
If 5G-S-TMSI is included in the MSG3, the problem of extending the size of 5G-S-TMSI is that it requires the extension of MSG3. In case of LTE connected to 5GCN extension of MSG3 is not possible, while it is open if this is possible with NR. 
The routing of NAS messages to the appropriate AMF will happen after MSG5 is received by the RAN thus it is sufficient if 5G-S-TMSI (AMF set ID and AMF pointer) is sent in MSG5. This aspect was already taken in into account when it was agreed that 5G-S-TMSI and 4G-S-TMSI are not differentiated in MSG3 in case of LTE and the selected CN type, which is needed for NAS routing, is only sent in MSG5:
Agreements
1	5GCN indicator is not added to MSG3 (remain included in MSG5)

Differentiating UEs during the RACH contention resolution does not require inclusion of 5G-S-TMSI in MSG3. There are already cases in LTE when a random value is sent as initial UE identity (i.e. cases when UE does not include S-TMSI in E-UTRA RRC). The case when two UE selects the same random value can be resolved later phase of the RRC connection establishment process. If the probability of the clash in UE identity is very low, this will not cause any problem.
Observation 3: There is no need to send 5G-S-TMSI in MSG3.
If a random value is sent instead of 5G-S-TMSI as initial UE identity in MSG3, the size of the UE identity can be determined by RAN2 independent of the size of S-TMSI. E.g. using 32-bit random values can assure that the probability that two UEs select the same number is very low. Therefore, using random values as initial UE identity in all cases can solve the MSG3 size problem without increasing the message size of MSG3. This would allow 8 bits to be reserved for future use, allowing system scalability.
Observation 4: Using random values as initial UE identities can solve the MSG3 size problems as it is not needed to use the same size as 5G-S-TMSI.
Proposal 1: Adopt the solution that a random value is sent as initial UE identity in all cases in MSG3 when the RAN is connected to 5GCN. The part of 5G-S-TMSI that is needed for routing NAS message is sent in MSG5.
Proposal 2: Send a reply LS to SA2 that it is possible to extend the encoding space for the 5G-S-TMSI from 40 bits to e.g. 48 bits. The draft reply LS is provided in R2-1804758.
3	Proposal
This paper provided an analysis on 5G-S-TMSI size from RAN2 perspective and concludes the following:
Observation 1: Both NR and in LTE connected the 5GCN cases shall be considered.
Observation 2: A change in the 5G-S-TMSI size can be supported in case of paging.
Observation 3: There is no need to send 5G-S-TMSI in MSG3.
Observation 4: Using random values as initial UE identities can solve the MSG3 size problems as it is not needed to use the same size as 5G-S-TMSI.
Proposal 1: Adopt the solution that a random value is sent as initial UE identity in all cases in MSG3 when the RAN is connected to 5GCN. The part of 5G-S-TMSI that is needed for routing NAS message is sent in MSG5.
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