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Introduction
In Ran2#101bis (Sanya) it was discussed how an increased length of 5G-S-TMSI would be handled given the limited size of msg3. As it is not really critical to get the identifier provided by CN (Like 5G-S-TMSI) until after msg5, it was, after an off-line discussion [1] possible to reach the following agreement: 

Agreements
1	Part of 5G-S-TMSI as identifier in RRCConnectionRequest message and signal the rest of 5G-S-TMSI in msg5. 

Prior to this, SA2 had verified that the length of the 5G-S-TMSI is going to be 48 bits [2].
This contribution addresses the split of 5G-S-TMSI.
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The 5G-S-TMSI is built up from a set of other identifiers, according to: 

<5G-S-TMSI> := <AMF Set ID> <AMF Pointer> <5G-TMSI>

In 3GPP TS 23.003, it is described that 

5G-TMSI shall be of 32 bits length.
AMF Region ID shall be of 16 bits length.
AMF Set ID shall be of 4 bits length.
AMF Pointer shall be of 4 bits length

This is however not the basis for the 48-bit 5G-S-TMSI, instead, the proposal that triggered LS is described in [3] and include: 

AMF Set ID		-12 bits
AMF Pointer		-4 bits
5G-TMSI		-32 bits
The important aspect of including an identifier in msg3 in setup request, when there is no AS context that needs to be retrieved, is mainly to avoid collision, i.e., it is for purposes of contention resolution. In [4], we described that the identifier in msg3 can either be a random value or a part of the 5G-S-TMSI. 
Since splitting the 5G-S-TMSI is considered, from a contention resolution perspective, we propose to maintain a 40-bit field in msg3. This would then mean that we don’t have to change anything with respect to the MAC CE for contention resolution, since this is already calculated based on a 40-bit identifier.
 
[bookmark: _Toc513398933]We propose to keep a 40-bit identifier in msg3, to avoid any need to change MAC CE for contention resolution. 

The next question to address is what 40 bits that should be included in msg3, and what bits that should be left to msg5. 
Below is a comparison figure taken from [3], illustrating the GUTI both with MME and AMF. In the figure below, the 5G-TMSI and the M-TMSI are of equal length and allocated by AMF/MME. In addition to these, there’s the MME Code and the AMF pointer and possibly part of AMF set ID. 

GUTI
	PLMN-ID
	AMF Region ID
	AMF Set ID
8 + 4 bits
	AMF pointer
	5G-TMSI

	
	MMEGI
	MMEC
	M-TMSI

	
	16 bits
12 bits
	8 bits
	32 bits



The MME Code is most likely not contributing a lot to the contention resolution success as it is probably the same for very many UE’s. From a contention success perspective, it is 5G-TMSI and M-TMSI that are important for msg3. 
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As the NG-RAN node (ng-eNB, gNB) does not have to route any information to the core network until after msg5, there is no particular need to include AMF information until in msg5. The NG-RAN node will not have any use of it anyway. However, for the sake of keeping it to 40 bits, we propose to follow one of the following proposals:
a) Include AMF Pointer + 4 least significant bits of AMF Set ID in msg3
b) Include 5G-TMSI + an 8-bit random value in msg3

Option b) above has the advantage that it will improve the contention resolution, whereas option a) has the advantage that there will be 8 less bits to transfer in msg5.
For the sake of not splitting already existing fields, and define new (partial) fields, we propose to follow b) above and add a random 8-bit sequence in addition to 5G-TMSI in msg3.
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Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1	We propose to keep a 40-bit identifier in msg3, to avoid any need to change MAC CE for contention resolution.
Proposal 2	5G-TMSI should be part of the 40 bits in msg3.
Proposal 3	Transmit a 32-bit 5G-TMSI + an 8-bit random sequence in msg3 to identify the UE for contention resolution purposes.
Proposal 4	Transmit the AMF pointer and the AMF Set ID in msg5
Proposal 5	A Proposal with automatic numbering. Assign this type by pressing Alt-P. A list of all Proposals can be found in the Conclusion section.
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