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Abstract of the contribution: This paper proposes to align with CT4 that separate indication is needed for EPS interworking scenario with N26 and without N26.
1 Introduction

This paper discusses and propose how the EPS interworking indications should be handled in the network.
2 Discussion
2.1 CT4 LS S2-1900037 (C4-188612)
The CT4 LS pointed out a misalignment between stage 2 and stage 3 regarding the EPS interworking indication, i.e. 

stage 3 specifies that the AMF sends explicit indication for EPS interworking with N26 (or without N26) to the SMF so that SMF request EBI allocation only if EPS interworking with N26 is supported, 

while according to stage 2, the SMF does not have info if interworking with N26 is supported, and EBI allocation rejection from the AMF is considered as “EPS Interworking with N26 not supported.

The above CT4 LS also explained the reasons (see below) why explicit indication for EPS interworking with N26 (or without N26) is beneficial:
1. It saves network traffic from unnecessary EBI assignment service operation invocations by the SMF to the AMF, when N26 interface is not supported for EPS interworking.

2. The SA2 alternative requires the SMF to derive that N26 is not supported from the receipt of a negative response during an EBI assignment procedure. The SMF may not be able then to discover that N26 becomes supported when N26 is enabled in the PLMN, unless the SMF periodically initiates EBI assignment procedures.
3. As a general protocol design principle, negative responses are intended for abnormal cases. Using negative responses to derive a particular configuration within a PLMN for normal procedures is not preferred in general.
For bullet 1) above, it may be argued that the additional signaling is negligible because once EBI allocation is rejected for a PDU Session, the serving PLMN of that PDU Session is considered not supporting N26. If this is the case, then the SMF may not be able to know when EPS interworking with N26 become supported as described in bullet 2).
Besides the above reasons, it is worth mentioning that the network statistic of EBI allocation failure may be confusing when EBI allocation is not applicable at all. 
23.502 v15.4.0 has the following (introduced in S2-1812964 during SA2#129bis):

  4.11.5.3
UE Requested PDU Session Establishment procedure

…
For interworking with the N26 interface, if the PDU Session supports interworking with EPS, the PGW-C+SMF invokes EBI allocation as described in clause 4.11.1.4.1.
[Observation-1] The current specification specifies that SMF invokes EBI allocation if the PDU Session supports EPS interworking with N26, i.e. the SMF need to be aware if N26 is supported or not. 
[Proposal-1] It’s proposed to align with stage 3, i.e. to have separate indication for EPS interworking with N26.

2.2 SMF forwarding the indication of EPS IWK wN26 to HSS+UDM 

In the scenario of EPS IWK with multiple PDU Sessions towards the same DNN but in different SMFs handled by different AMFs, at 5GS to EPS mobility, the FQDN for S5/S8 interface of PGW-C+SMF received by the MME over N26 interface may be inconsistent with the one received from HSS+UDM (refer to Annex A.1 for an illustration). 
The above inconsistency in MME is considered an issue by some companies and several documents (see below) from SA2#128bis to SA2#129bis are submitted, proposing that the AMF store the association of DNN and PGW-C+SMF FQDN for EPS interworking with N26 to avoid the inconsistency in MME.
SA2#128bis: S2-189026 (TS23.501) and S2-188540 (23.502)
SA2#129: S2-1810818 (TS23.501) updated to S2-1812962 in SA2#129bis
SA2#129: S2-1810819 (TS23.502)
Based on the proposed alignment with stage 3 in [Proposal-1], the above-mentioned inconsistency in MME can be avoided simply by SMF forwarding the indication of EPS interworking with N26 (received from the AMF) to the HSS+UDM. If multiple FQDNs of PGW-C+SMF exist for the same DNN for the same UE, the HSS+UDM chooses the FQDN
 associated with a PDU Session supporting EPS interworking with N26. 
Below is a comparison of SMF forwarding the indication of EPS interworking with N26 vs AMF storing FQDN of PGW-C+SMF:
	       Solutions

Aspects
	AMF storing FQDN of PGW-C+SMF to UDM
	SMF forwarding the indication of EPS interworking with N26 to UDM (new)


	MME receiving inconsistent FQDN of PGW from N26 and form HSS avoided?
	Yes, possible issue avoided
	Yes, possible issue avoided

	
	
	

	Complexity
	Much more complex as new procedures between AMF and UDM is needed.
Two entities (i.e. AMF and SMF) report the same information.
	Very simple, SMF forward the indication (received from the AMF) in the existing procedure.
Having one entity reporting the FQDN for the S5/S8 interface of PGW-C+SMF simplifies design and makes it less expensive for design and test

	Additional signaling
	Yes, additional signalling between AMF and UDM
	No additional signalling if the EPS interworking with N26 is changed from “Supported” to “not supported”, as the SMF need anyway to remove from the UDM the FQDN of PGW-C+SMF which was stored  
Same level of additional signalling as for AMF-UDM interaction if 3GPP PDU Session with EPS interworking with N26 is changed to N3GPP PDU Session with EPS interworking and the indication of “EPS interworking with N26” is to be removed.

	Consistent system design principles?
	AMF is not supposed to interact with UDM for PDU Session establishment/modification/release 
	Consistent, SMF is designed to handle PDU Session 


[Proposal-3] It’s proposed that the SMF, based on operator policy, sends also the indication of EPS interworking with N26 to UDM, so that the HSS+UDM can send the same FQDN of PGW-C+SMF to the MME as the one sent over N26 from the AMF to the MME.  See Annex A.2 for an illustration.
[Proposal-4] It’s also proposed to remove the approach of AMF storing FQDN of PGW-C+SMF to UDM in order not to complicate the system unnecessarily. 
3 Proposals
[Proposal-1] It’s proposed to align with stage 3, i.e. to have separate indication for EPS interworking with N26.

23.501 CR0759 (S2-1900127) - Alignment with stage 3 for EPS interworking indications
23.502 CR0881 (S2-1900128) - Alignment with stage 3 for EPS interworking indications 
[Proposal-3] It’s proposed that the SMF, based on operator policy, sends also the indication of EPS interworking with N26 to UDM, so that the HSS+UDM can send the same FQDN of PGW-C+SMF to the MME as the one sent over N26 from the AMF to the MME.  
[Proposal-4] It’s also proposed to remove the approach of AMF storing FQDN of PGW-C+SMF to UDM in order not to complicate the system unnecessarily. 
23.501 CR0760 (S2-1900129) – SMF forwarding EPS IWK with N26 indication to HSS+UDM
23.502 CR0882 (S2-1900130) - SMF forwarding EPS IWK with N26 indication to HSS+UDM
Annex
A.1 The “issue” that the AMF notifying the UDM of the FQDN for S5/S8 interface of PGW-C+SMF
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A.2 AMF and SMF determining indication of EPS interworking, SMF sends the indication to UDM
In HSS+UDM, if indication of EPS interworking with N26 from the SMF is associated with an DNN, then the FQDN of PGW-C+SMF associated with that DNN is included by HSS in the ULA message sent to the MME (note that S2-1812964 during SA2#129bis proposed that SMF store the FQDN of PGW-C+SMF as long as EPS interworking is supported). 
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�Per � HYPERLINK "ftp://ftp.3gpp.org/tsg_sa/WG2_Arch/TSGS2_129BIS_West_Palm_Beach/Docs/S2-1812964.zip" ��S2-1812964� (agreed in SA2#129bis), SMF also stores FQDN for S5/S8 interface of PGW-C+SMF even for EPS interworking with N26.
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