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Abstract of the contribution: This paper discusses network identifier issues for E-UTRA connected to EPC and 5GC based on the related LS from RAN2 in R2-1712068.
1
Background

In [1] RAN2 brings up the following issue:

In case E-UTRA connected to both EPC and 5GC, there would be UEs having either S-TMSI or 5G-S-TMSI in the same cell/RAN. Considering a specific cell, if the S-TMSI allocated by EPC to one UE and 5G-S-TMSI allocated by 5GC to another UE have the same value and size, it would end up in a collision between the two UE identities if the signaling did not differentiate between the two. 

Correspondingly, RAN2 would like to know 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?

As a basis for a discussion of these questions it is worth highlighting the S-/5G-S-TMSI definitions and the related mapping rules as per [2]:

Definitions:

-
S-TMSI is defined as <S-TMSI> = <MMEC><M-TMSI>
-
M-TMSI is of 32 bits length.

-
MME Code is of 8 bits length.
-
5G-S-TMSI is defined as <5G-S-TMSI> = <AMF Set ID><AMF Pointer><5G-TMSI> 
-
5G-TMSI shall be of 32 bits length.

-
AMF Set ID shall be of 4 bits length.

-
AMF Pointer shall be of 4 bits length.
Mapping rules:
-
5GS <AMF Set ID> and 5GS <AMF Pointer> map to E-UTRAN <MME Code> as follows:

-
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 hit 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>;

-
5GS <5G-TMSI> maps to E-UTRAN <M-TMSI>
Based on this, the next section provides a discussion of the various options to address the issue raised by RAN2.
2
Discussion 
The challenge for an eNB connected to both EPC and 5GC as pointed out by the RAN2 LS is to determine the type of S-TMSI (S-TMSI or 5G-S-TMSI) presented by a UE. 
Option 1 (Identifier size)

Size of the identifiers is no adequate criterion to tell the types apart since the sizes of both are the same (see previous section). 

Option 2 (Partitioning the 5G-TMSI/M-TMSI number space)

For MMEs and AMFs that are part of MME pools and AMF regions, respectively, that are overlapping, i.e. that support the same eNBs, this option requires to agree on a partitioning rule (e.g. based on the most significant bit) how to split the joint 5G-TMSI/M-TMSI number space between MMEs and AMFs. This rule would then need to be used by the eNB to determine the CN type.
The drawback is that introducing a partitioning rule, i.e. a rule how to assign M-TMSIs at this point in time has a significant impact to already deployed MMEs. Due to splitting the number space, the number of UEs that can be supported by individual MME and AMF instances would also be reduced.
Option 3 (Partitioning the joint MMEC / AMF Set + AMF Pointer ID number space)

For this option the joint MMEC / AMF Set + AMF Pointer ID number space would need to be split (e.g. based on the most significant bit). The partitioning rule would then need to be applied by the eNB to determine the CN type.
For existing networks where the MMEC number space in deployed MME pools has already been used up to an extent where the number space cannot be easily partitioned, this will require cumbersome reconfiguration of MME pools. 

Another drawback is that for 5GC either the number of AMF Sets or the number of AMFs per AMF Set would be reduced as a result of this partitioning. It is worth mentioning that the number of AMF sets per region also determines the number of slices that can be supported with AMF isolation (i.e. different AMF sets per slice or slice combinations) per AMF region.

Option 4 (Coordinating MMECs and AMF Set IDs + AMF Pointer IDs in overlapping pools / regions)

Another potential option could be to ensure for MME pools overlapping with AMF regions (e.g. in case of E-UTRA connected to both EPC and 5GC) that the MMECs in the MME pool areas and the AMF Set + AMF Pointer ID values in the overlapping AMF regions (following the EPS-GUTI to 5G-GUTI mapping rules) are unique. This can be ensured by configuration. An eNB could then determine the CN type by checking whether the leading bits of the S-TMSI/5G-S-TMSI match an MMEC of an MME serving the eNB or matching the AMF Set + AMD Pointer ID of an AMF serving the UE.

This option would however not work in case an AMF has failed or has been taken out of service. The background is as follows: In case an AMF has failed or has been taken out of service the RAN is expected to select an AMF from the same AMF set as per clause 6.3.5 in [3]. However without any configuration related to the failed AMF or the AMF that has been taken out of service, the RAN will not be able to determine whether the TMSI the UE presents was actually assigned by an AMF or an MME and hence will not be able to decide whether to select a different AMF or MME.
Option 5 (assume neither partitioning nor coordination for 5G-S-TMSI/S-TMSI number space)
In this option the joint 5G-S-TMSI/S-TMSI number space is neither split nor coordinated across MMEs and AMFs serving the same eNBs. This avoids impacts to deployed MMEs, cumbersome reconfiguration of MME pools and also maximizes the number space available for MMEs and AMFs.
In this case collisions can happen between 5G-S-TMSIs and S-TMSI in eNBs connected to both EPC and 5GC. Those would need to be addressed by other means, e.g. by including a CN type indicator in 5G RRC (in our understanding such options are being discussed in RAN2). 

3
Proposal

Given the drawbacks of partitioning and coordination-based solutions as described in the previous section it is proposed to express to RAN2 that SA2 does not assume partitioning/coordination of the 5G-S-TMSI/S-TMSI number space across MMEs and AMFs serving an eNB connected to both EPC and 5GC.

A related draft reply LS is available in S2-180687.
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