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Introduction
In [1] RAN2 was asked about the possibilities to extend the encoding space for the 5G-S-TMSI from 40 bits to, e.g., 48 bits. This contribution addresses this LS and elaborates on a possible reply LS to SA2. 

[bookmark: _Ref178064866]Discussion
The 5G-S-TMSI is used in the following situations, relevant to RAN2: 

1. In RRC Connection Request message transmission, 5G-S-TMSI will be used as ue-Identity
2. UE may potentially send (ffs) 5G-S-TMSI in message 5, in Setup Complete message
3. UE will monitor for CN paging using 5G-S-TMSI both in RRC_IDLE and RRC_INACTIVE

We will address the impacts of increasing the size of 5G-S-TMSI both from the perspective of NR and from the perspective of LTE connected to 5GC.

A 48-bit 5G-S-TMSI in NR

1. There is an ongoing dialogue with RAN1 related to the maximum size of msg3. It seems clear though that the 5G-S-TMSI is not used as identifier with the resume message, which would be the largest msg3 message. Thus, adding an octet to 5G-S-TMSI to NR RRC Request seems straightforward, as it would most likely not drive the maximum size of msg3 anyway. (Resume message is assumed to be larger than request message) 
2. Msg5 / Setup complete is not bit-constrained and it will be straightforward to specify a longer 5G-S-TMSI and include in msg5 (if there is a decision to have it included in msg5.)
3. Paging message will require a larger identity field. This should also be straightforward. 

[bookmark: _Toc510696788]There are no obstacles to introduce a 48-bit 5G-S-TMSI in NR.

A 48-bit 5G-S-TMSI in LTE connected to 5GC

1. In LTE connected to 5GC, the impact on changing the size of the 5G-S-TMSI is that the RRC Connection Request message will need a larger msg3-size, but it is not possible to make any extensions to RRC Connection Request in LTE. From that perspective, 48-bit 5G-S-TMSI is not compatible with operation in LTE connected to 5GC.

2. LTE msg5 is straightforward to extend with a new 6 octet 5G-S-TMSI, it is not a problem. 

3. Paging:  Paging in LTE with a 48-bit 5G-S-TMSI will be possible but there will be some impact in paging capacity. The list length in bits for specifying the same number of UE’s will be longer, or alternatively fewer UE’s can be specified in payload of fixed size.


[bookmark: _Toc510696789]It is not straightforward to introduce a 48-bit 5G-S-TMSI in LTE connected to 5GC without addressing alternative solutions for RRC Connection Request.
Managing RRC Connection Request in LTE connected to 5GC
In LTE and EPC, there are different identifier options to use in RRC Connection Requests. One of the main purposes for including an identifier, is for contention resolution purposes. Before a UE is registered with a network, a connection request includes a random number and then, once registered and the S-TMSI is allocated, it will subsequently use the S-TMSI instead. The main purpose though, is still for contention resolution purposes and there is between message 3 and message 5 no particular communication with the MME in LTE i.e., there is no NAS signaling need prior to message 5. 
Similarly for 5GC and LTE, a random number can be used prior to any registration in the core network. Once the UE is registered, a 5G-S-TMSI is allocated. But correspondingly to LTE, there is no need to communicate with an AMF prior to msg5 in a connection request procedure, so the only purpose an identifier in msg3 connection request has, is, again, for contention resolution. What is most important is thus to minimize the number of collisions between identifiers in the request procedures. 
[bookmark: _Toc510696790]The main purpose for an identifier in RRCConnectionRequest is to minimize collisions. 
[bookmark: _Toc510696791]There is no communication with AMF prior to msg5 in a connection request procedure.

Given the above, it seems not crucial that 5G-S-TMSI is included in msg3 and if this is a correct understanding, this leaves options to handle and manage also longer 5G-S-TMSI’s than 40 bits, also in LTE when connected to 5GC. 
[bookmark: _Toc510696792]LTE connected to 5GC can manage larger 5G-S-TMSI’s than 40 bits in RRC Connection Request procedures.

One way to signal the 5G-S-TMSI would be to include it in msg5 instead. Then, the identifier used in msg3 can be a 40-bit random value. It needs to be described that if a UE got a 5G-S-TMSI, it shall instead use a random value in RRCConnectionRequestProcedures
Another way would be to split the 5G-S-TMSI in two parts, “Part msg3” and “Part msg5”. 
“Part msg3” can be up to 40 bits long and “parts msg5” will then be, in the case of a 48 bit 5G-S-TMSI: 
“Part msg5” = 48 – size(“Part msg3”)
In either case, it would be possible to manage a larger identifier. 
[bookmark: _Toc510696793]Use a random value or part of 5G-S-TMSI as identifier in RRCConnectionRequest message and signal either full, or the rest of 5G-S-TMSI in msg5. RAN2 to select option
[bookmark: _Toc510696794]Respond to SA2 LS that a 48 bit 5G-S-TMSI can be handled, both in NR and in LTE connected to 5GC.



Conclusion
In section 2 we made the following observations:
Observation 1	There are no obstacles to introduce a 48-bit 5G-S-TMSI in NR.
Observation 2	It is not straightforward to introduce a 48-bit 5G-S-TMSI in LTE connected to 5GC without addressing alternative solutions for RRC Connection Request.
Observation 3	The main purpose for an identifier in RRCConnectionRequest is to minimize collisions.
Observation 4	There is no communication with AMF prior to msg5 in a connection request procedure.
Observation 5	LTE connected to 5GC can manage larger 5G-S-TMSI’s than 40 bits in RRC Connection Request procedures.

Based on the discussion in section 2 we propose the following:
Proposal 1	Use a random value or part of 5G-S-TMSI as identifier in RRCConnectionRequest message and signal either full, or the rest of 5G-S-TMSI in msg5. RAN2 to select option
Proposal 2	Respond to SA2 LS that a 48 bit 5G-S-TMSI can be handled, both in NR and in LTE connected to 5GC.
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