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Abstract of the contribution: This discussion paper is about analysing the size of 5G System Temporary Identifier(s), considering also Option 5/7 architecture, EPS Interworking.
Background
5G-GUTI and 5G-S-TMSI are defined in TS 23.501 as follows:
The AMF shall allocate a 5G Globally Unique Temporary Identifier (5G-GUTI) to the UE that is common to both 3GPP and non-3GPP access. It shall be possible to use the same 5G-GUTI for accessing 3GPP access and non-3GPP access security context within the AMF for the given UE. An AMF may re-assign a new 5G-GUTI to the UE at any time. The AMF may delay updating the UE with its new 5G-GUTI until the next NAS transaction.

The 5G-GUTI shall be structured as:


<5G-GUTI> := <GUAMI> <5G-TMSI>


where GUAMI identifies the assigned AMF and 5G-TMSI identifies the UE uniquely within the AMF.

The Globally Unique AMF ID (GUAMI) shall be structured as:


<GUAMI> := <MCC> <MNC> <AMF Region ID> <AMF Set ID> <AMF Pointer>


where AMF Region ID identifies the region, AMF Set ID uniquely identifies the AMF Set within the AMF Region and AMF Pointer uniquely identifies the AMF within the AMF Set.

NOTE 1:
The AMF Region ID addresses the case that there are more AMFs in the network than the number of AMFs that can be supported by AMF Set ID and AMF Pointer by enabling operators to re-use the same AMF Set IDs and AMF Pointers in different regions.

NOTE 2: See TS 23.003 [19] for details on the structure of the fields of GUAMI.

The 5G-S-TMSI is the shortened form of the GUTI to enable more efficient radio signalling procedures (e.g. during Paging and Service Request) and is defined as:


<5G-S-TMSI> := <AMF Set ID> <AMF Pointer> <5G-TMSI>
CT4 has agreed to the following encoding for the various fields within 5G-GUTI and 5G-S-TMSI:
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.

-
4 bits of the 5GS <AMF Set ID> starting at bit 3 and down to bit 0 are mapped into bit 7 and down to bit 4 of the E‑UTRAN <MME Code>;

-
4 bits of the 5GS <AMF Pointer> starting at bit 3 and down to bit 0 are mapped into bit 3 and down to bit 0 of the E‑UTRAN <MME Code>;
Problem statement and Analysis
1) Encoding space for EPS S-TMSI and 5G-S-TMSI

First issue is that the current agreements for the encoding size can result in a situation where a UE camping in EPS (E-UTRAN/EPC) and 5GS (NR/5GC or E-UTRA/5GC) are assigned the same temporary ID, especially S-TMSI in EPS and 5G-S-TMSI in 5GS could end up being identical for 2 different UE(s). This can be extremely problematic in the field when it comes to Paging request and Service Request. How?

· EPS could assign e.g. 12345678 as TMSI; MMEC could use the value e.g. 123; S-TMSI is constructed from MMEC and TMSI and assigned to UE1 camping in EPS.

· Current agreements allow 5GS to assign the same exact values as an 5G-S-TMSI also for UE2 camping in 5GS.
This can lead to a situation when the network pages the UE1, both UE1 and UE2 assume that the paging message is destined for itself. Furthermore, RAN2 has raised the following (good) question in their LS in S2-178235:
1. RAN2 would like SA2 to clarify for the case of E-UTRA connected to both EPC and 5GC, if the 40 bit S-TMSI address space is partitioned into two for EPC and 5GC (i.e., no overlap)? Or, is there is a possibility that EPC and 5GC may assign the same value for S-TMSI and 5G-S-TMSI identifiers for different UEs, if both identifiers have same size? Also, does SA2 plans to have some level of coordination between EPC and 5GC in terms of S-TMSI and 5G-S-TMSI allocation?

Since the address space for S-TMSI (in EPS) is already used up by EPC deployments, it is not possible to partition the same encoding space into two for EPC and 5GC. It is also not expected that there will be some level of coordination between EPC and 5GC in terms of 5G-S-TMSI. Thus, it is better not to assume the same encoding space for EPS S-TMSI and 5G-S-TMSI allocation.

Proposal 1: It is proposed that we define an additional identifier (e.g. 1 bit identifier) as part of RRC connection setup request and Paging message to differentiate (disambiguate) UEs with the same S-TMSI (derived from EPS GUTI assigned by MME) and 5G-S-TMSI value (derived from 5G-GUTI assigned by AMF). The actual identifier and size of the identifier is to be decided by RAN3 based on RRC/Paging message constraints. It is proposed that SA2 responds to the question in LS from RAN2 accordingly.
2) Encoding space for fields within 5G-GUTI/5G-S-TMSI and Mapping rules
Second issue is that the current agreements in CT4 for 5G-S-TMSI/5G-GUTI (especially bit length size for AMF SET and AMF pointer is a bit too constraining if we consider the following aspects):
· An AMF SET comprises of AMFs that support the same network slice

· An AMF SET comprises of AMFs that belong to one vendor.

Current agreements allow a maximum of 16 AMF SETs and 16 AMF Pointers, allowing 256 unique AMFs within AMF Region. If an operator wishes to deploy multiple network slice and mix/match vendors for network slices, then the current agreement is too limiting. Considering the fact, we are limited by the number of bits that can be included within a RRC/Paging message, there is not much freedom to increase the size of 5G-S-TMSI as such. Thus, we propose to revisit the grouping/encoding size of AMF SET, AMF Pointer, M-TMSI values. 

Considering EPS interworking and mapping between 5G-GUTI/5G-S-TMSI and EPS GUTI/S-TMSI, main reasons for the mapping rule specification is for the UE to provide a mapped S-TMSI (to enable proper routing to the appropriate node) and mapped GUTI values (enabling context retrieval from source system). For routing, UE could also derive the S-TMSI from the native GUTI (if and when available). For context retrieval, UE can provide the GUTI obtained in the source system to allow the target system retrieve context from the source system.
In addition, it would be a constraint for deployments to assume MMEC = AMF SET + AMF Pointer (as in TS 23.501) for 2 reasons: requires the encoding space of 256 bits to be shared between MME and AMF; also requires tight coordination between MME and AMF deployments.

Based on these considerations, here is our proposal:

5G-TMSI shall be of 24 bits length.

AMF Region ID shall be of 16 bits length.

AMF Set ID shall be of 8 bits length.

AMF Pointer shall be of 8 bits length.

Accordingly, we also propose to revisit the mapping rules for EPS interworking. We propose the following:

1) MMEGI = AMF Region ID (no change here)

2) MMEC = AMF SET ID

3) M-TMSI = AMF Pointer + 5G-M-TMSI

Proposal 2: Request CT4 to revisit the encoding space for the fields within 5G-GUTI, especially 5G-S-TMSI. Also, update the mapping rules defined for EPS interworking within TS 23.501 (also inform CT4).

Proposal
It is proposed that SA2 discusses this problem, agree to a way forward and respond to the question in LS in S2-178235, asking RAN2 and CT4 adapt to the proposed way forward.

Proposal 1: It is proposed that we define an additional identifier (e.g. 1 bit identifier) as part of RRC connection setup request and Paging message to differentiate (disambiguate) UEs with the same S-TMSI (derived from EPS GUTI assigned by MME) and 5G-S-TMSI value (derived from 5G-GUTI assigned by AMF). The actual identifier and size of the identifier is to be decided by RAN3 based on RRC/Paging message constraints. It is proposed that SA2 responds to the question in LS from RAN2 accordingly.

Proposal 2: Request CT4 to revisit the encoding space for the fields within 5G-GUTI, especially 5G-S-TMSI. Also, update the mapping rules defined for EPS interworking within TS 23.501 (also inform CT4).
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