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Abstract of the contribution: This paper discusses and proposes a way forward related to the need for additional S1AP and NGAP support for coordination of CN identitities in 5GS and EPS.
1 Introduction

RAN3 sent an LS R3-193265 related to coordination of CN identities used in 5GS and EPS.

The LS states:

RAN3 understands that SA2 has agreed to support avoiding the coordination of CN identities used in 5GS and EPS. RAN2 has also agreed to introduce the mapped 5G-GUTI.

RAN3 has two different understandings of the S1AP and NGAP status:

Understanding 1:

S1AP and NGAP need to introduce a solution so that the CN tells RAN e.g. in S1 Setup Response the GUMMEI type that the CN identifier relates to; and e.g. in NG Setup Response the GUAMI type that the CN identifier relates to.

Understanding 2: 

The avoidance of the coordination of CN identities used in 5GS and EPS is already supported. No solution is needed in S1AP and NGAP.

And the action is stated as:
RAN3 kindly asks SA2 to clarify if CN needs to indicate the GUMMEI Type/GUAMI Type to RAN

This paper discusses the need for the related S1AP and NGAP functionality.

2 Discussion
As stated in the LS from RAN3, SA2 specifications was developed to enable the possibility to avoid " coordination of CN identities used in 5GS and EPS " e.g. as stated in TS 23.501:
"To support interworking with the legacy EPC core network entity (i.e. when MME is not updated to support interworking with 5GS), it is assumed that the 5G <AMF Region ID> and EPS <MMEGI> is partitioned to avoid overlapping values in order to enable discovery of source node (i.e. MME or AMF) without ambiguity. Once the EPS in the PLMN has been updated to support interworking with 5GS, the full address space of the AMF Region ID can be used for 5GS"

[Observation-1] SA2 specifications assumes that it should be possible to avoid coordination of CN identities used in 5GS and EPS.

One important aspect to avoid such coordination is the ability to separate the temporary identities the UE sends in RRC.

The TS 36.331 includes the possibility to separate between GUMMEI of native, mapped (i.e. added to support mapped from SGSN) and mapped from 5G.

[Observation-2] 36.331 supports GUMMEIs mapped from SGSN as well as mapped from 5GC.
The TS 38.331 includes the possibility to separate between GUAMI of native (i.e. 5GC) and mapped (i.e. added to support mapped from EPS).
[Observation-3] 38.331 supports GUAMIs mapped from EPS.
The RAN3 LS further discussed whether there is a need to indicate in e.g. S1 and NG Setup Response what type the CN identifier relates to.

For EPS, the S1AP specification 36.413 includes the following as part of the S1 SETUP RESPONSE:
	Served GUMMEIs
	
	1..<maxnoofRATs>
	
	The LTE related pool configuration is included on the first place in the list.
	GLOBAL
	reject


It is noted that the MME can indicate a list of served GUMMEIs and the native GUMMEI i.e. LTE related pool configuration is located first in the list. Consequently the subsequent items in the list are non-LTE related e.g. for UMTS when the MME serves a GUMMEI mapped from a P-TMSI/RAI for an associated SGSN. The separation of the served GUMMEIs enables the RAN to select an appropriate MME when the UE indicates in RRC a mapped GUMMEI, and it avoids the need for address coordination of the GUMMEIs (together with the use of GUMMEI type in RRC).
[Observation-4] S1AP supports separation of served GUMMEIs between LTE/native and other (i.e. mapped from SGSN or 5GC).
For 5GS, the NGAP specification 38.413 includes the following as part of the NG SETUP RESPONSE:
	>Served GUAMI Item
	
	1..<maxnoofServedGUAMIs>
	
	
	-
	

	>>GUAMI
	M
	
	9.3.3.3
	
	-
	


It is noted that AMF can only provide a list of served GUAMIs without any separation.
[Observation-5] NGAP does not support separation of served GUAMIs.

Consequently, independently when UE provides GUAMI-type native or mapped, the NG-RAN compares with the GUAMI items from the same list and the values need to be separated/coordinated unless NGAP is enhanced in a similar way as done for S1AP.
[Proposal-1] NGAP should be enhanced to separate native GUAMIs from mapped GUAMIs as to avoid the need to coordinate the GUAMI values used for AMFs and MMEs.

As shown earlier, the 36.331 supports 3 GUMMEI types, while S1AP supports a separation of native and mapped, i.e. the mapped from SGSN and mapped from 5G address ranges would need to be coordinated unless the S1 AP is enhanced to support a separation.
[Observation-6] Unless S1AP is enhanced the GUMMEI values needs to be coordinated between SGSNs and 5GC (i.e. for a PLMN supporting both 5G and 3G).

[Proposal-2] S1AP should be enhanced to separate mapped GUMMEIs from SGSNs and from 5G.

Current 3GPP specifications does not prevent use of associations between AMFs, MMEs and SGSNs, in fact, as shown above by Observation-4, it is for the case of S1AP explicitly indicated that an MME may be associated with SGSNs and AMFs (non-LTE related identitites). In addition SA2 has agreed that it should be possible to avoid coordination of CN identities used in 5GS and EPS, see Observation-1. But to both allow use of associations between AMFs, MMEs and SGSNs and to avoid address/identifier coordination of AMF, MME and SGSN identifiers requires that Proposal-1 and Proposal-2 are accepted.
3 Proposal
The following observations have been made:

[Observation-1] SA2 specifications assumes that it should be possible to avoid coordination of CN identities used in 5GS and EPS.

[Observation-2] 36.331 supports GUMMEIs mapped from SGSN as well as mapped from 5GC.
[Observation-3] 38.331 supports GUAMIs mapped from EPS.
[Observation-4] S1AP supports separation of served GUMMEIs between LTE/native and other (i.e. mapped from SGSN or 5GC).

[Observation-5] NGAP does not support separation of served GUAMIs.

The following is proposed:

[Proposal-1] NGAP should be enhanced to separate native GUAMIs from mapped GUAMIs as to avoid the need to coordinate the GUAMI values used for AMFs and MMEs.

[Proposal-2] S1AP should be enhanced to separate mapped GUMMEIs from SGSNs and from 5G.

Further:
It is proposed to clarify the above as per TS 23.502 CR1492 (Rel-15) in S2-1907047, and TS 23.502 CR1493 (Rel-16) in S2-1907048.

It is proposed to reply to the RAN3 LS accordingly as drafted in S2-1907049.

NOTE:
As the "I" in GUMMEI and GUAMI are defined as "Identifier", the CR uses such wording.
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