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Abstract of the contribution: This paper proposes to have a dedicated the sub-clause for using N10 for S6b instead of being placed in the clause for handover between EPC/ePDG and 5GS, to make a few corrections and to add missing impact on EPC/ePDG-EPS handover procedure and on EPC/ePDG-5GS handover procedure.
1 Introduction

In SA2#133, S2-1906782 introduces an alternative to use N10 for S6b if PGW-C+SMF requiring interaction with UDM and PCF is selected for UEs establishing PDN connection from ePDG.

2 Discussion
2.1 Regarding Structure 
TS 23.502 v16.1.1 has the following structure:
4.11.4
Handover procedures between EPC/ePDG and 5GS
4.11.4.1 Handover from EPC/ePDG to 5GS
4.11.4.2 Handover from 5GS to EPC/ePDG

4.11.4.3 Impacts to EPC/ePDG Procedures 
…
4.11.4.3.6 Use of N10 interface instead of S6b
[Observation-1] New sub-clause 4.11.4.3.6 is introduced under clause 4.11.4, however, using N10 for S6b is not necessarily related to handover between EPC/ePDG and 5GS, i.e. N10 for S6b may also be used for scenarios where interworking with 5GC is not required or not supported. 
[Observation-2] In addition, using N10 for S6b also affects the handover procedure between EUTRAN and EPC/ePDG specified in TS 23.402.

To capture the scenarios not related to handover between EPC/ePDG and 5GS in [Observation-1] and [Observation-2], it’s proposed to move the subcaluse “Use of N10 interface instead of S6b” out from clause 4.11.4.
[Proposal-1] Describe “Use of N10 interface instead of S6b” in a separate clause on level 3 (i.e. 4.11.4a) to capture impact on EPC/ePDG procedures in TS 23.402 and impact on 5GC procedure.
2.2 Regarding the content 
TS 23.502 v16.1.1 has the following:
4.11.4.3.6 Use of N10 interface instead of S6b

…

For roaming scenario with local-breakout (TS 23.501 [2], Figure 4.3.4.2.1), the use of N10 interface instead of S6b interface may be based on support of this feature from HSS+UDM to SMF+PGW-C on N10 interface.
… 
7.2.4
Initial Attach with GTP on S2b 

-
Instead of Step C.1 in Figure 7.2.4-1 of TS 23.402 [26], Steps 4 (Nudm_SDM_Get) and 16c (Nudm_UECM_Registration with an optional indication that access is from ePDG) from Figure 4.3.2.2.1-1 are performed between the SMF+PGW-C and HSS+UDM. Based on this indication, the HSS+UDM does not send notification of PGW-C assignment on SWx to AAA.
[Observation-3] TS 23.501 for LBO roaming architecutre is irrelevant thus reference to 23.501 is incorrect. TS23.402 should be referenced.

[Proposal-2] Replace the reference from 23.501 to 23.402 for LBO roaming architecture.
[Observation-4] Nudm_SDM_Get service operation is included in Initial Attach with GTP on S2b.

It’s in our view that Nudm_SDM_Get service operation should not be performed due to using N10 for S6b, but Nudm_SDM_Get service operation may be performed during initial Attach with GTP S2b for other purpose (e.g. if the PGW-C+SMF supports more than one S-NSSAI and the APN is valid for more than one S-NSSAI, before the PGW-C+SMF provides an S-NSSAI to the UE, the PGW-C+SMF should check such that the selected S-NSSAI is among the UE's subscribed S-NSSAIs (as for initial Attach via E-UTRAN in clause 4.11.0a.5)), but this should be captured in sub-clause 4.11.4.3.3.

[Proposal-3] Remove Nudm_SDM_Get service operation for S6b replacement.

[Proposal-4] In clause 4.11.4.3.3, add the missing description that PGW-C+SMF may check the subscribed S-NSSAI by referring to clause 4.11.0a.5
2.3 Missing impact to EPC/ePDG procedures specified in TS 23.402
TS 23.402 has the following procedures:

8.6.1
Handover from Untrusted Non-3GPP IP Access with GTP on S2b to 3GPP Access

8.6.1.1 General Procedure for GTP based S5/S8 for E-UTRAN Access
…

18)
The PDN GW shall initiate resource allocation deactivation procedure in the untrusted non-3GPP IP access as defined in clause 7.9.2
7.9.2
PDN GW initiated Resource Allocation Deactivation with GTP on S2b
…
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Figure 7.9.2-1: PDN GW Initiated Bearer Deactivation with GTP on S2b





5.
In the case where the resources corresponding to the PDN connection are released in PDN GW, the PDN GW informs the 3GPP AAA Server of the PDN disconnection. If the UE no longer has any context in the 3GPP AAA Server, the 3GPP AAA Server notifies the HSS as described in clause 12.1.2.

[Observation-5] The PGW-C release S6b session accordingly at handover from Untrusted Non-3GPP IP Access with GTP on S2b to 3GPP Access. When N10 is used instead of S6b, when UE moves to EUTRAN, the PGW-C+SMF should not deregister itself from HSS+UDM to align the handling of handover between EPC and 5GC that deregistration from HSS+UDM is only performed at deletion of PDN connection or PDU Session. 
[Proposal-5] 
At handover from Untrusted Non-3GPP IP Access with GTP on S2b to 3GPP Access in clause 8.6.1.1 of TS23.402, the PGW-C+SMF does not deregister itself from HSS+UDM.

TS 23.402 has the following procedures:

…
8.6.2
Handover from 3GPP access to untrusted Non-3GPP IP Access with GTP on S2b

8.6.2.1 3GPP Access to Untrusted Non-3GPP IP Access Handover with GTP on S2b
…

B.2)
The PDN GW informs the 3GPP AAA Server of its PDN GW identity and the APN corresponding to the UE's PDN Connection and obtains authorization information from the 3GPP AAA Server. The message includes information that identifies the PLMN in which the PDN GW is located. The 3GPP AAA Server may update the information registered in the HSS as described in clause 12.

[Observation-6] With S6b, when UE handover from EUTRAN to ePDG, the PDN GW informs the 3GPP AAA Server of its PDN GW identity and the APN corresponding to the UE's PDN Connection. When N10 is used instead of S6b, PGW-C+SMF registers itself to HSS+UDM only if not already registered. This is dependent on [Proposal-5].
[Proposal-6] Add impact to EPC/ePDG procedure “Handover from 3GPP access to untrusted Non-3GPP IP Access with GTP on S2b” that PGW-C+SMF registers itself to HSS+UDM only if not already registered.

2.4 Missing impact to Handover from 5GS to EPC/ePDG specified in TS 23.502
23.502 v16.1.1 has the following:

4.11.4.2 Handover from 5GS to EPC/ePDG 
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2.
The UE initiates a Handover Attach procedure as described in TS 23.402 [26] clause 8.6.2.1, except step 11 of referenced figure 8.2.3-1 that corresponds to the release of resources in source system.

[Observation-7] Before handover from 5GS to EPC/ePDG, the PGW-C+SMF already registers itself in HSS+UDM.
[Proposal-7] Clarify at 5GS to EPC/ePDG handover, PGW-C+SMF does not need to do registration to HSS+UDM.
3 Proposal
[Observation-1] New sub-clause 4.11.4.3.6 is introduced under clause 4.11.4, however, using N10 for S6b is not necessarily related to handover between EPC/ePDG and 5GS, i.e. N10 for S6b may also be used for scenarios that interworking with 5GC is not required or not supported. 

[Observation-2] In addition, using N10 for S6b also affect the handover procedure between EUTRAN and EPC/ePDG specified in TS 23.402.

To capture the scenarios not related to handover between EPC/ePDG and 5GS in [Observation-1] and [Observation-2], it’s proposed to move the subcaluse “Use of N10 interface instead of S6b” out from clause 4.11.4.

[Proposal-1] Describe “Use of N10 interface instead of S6b” in a separate clause on level 3 (i.e. 4.11.4a) to capture impact on EPC/ePDG procedures in TS 23.402 and impact on 5GC procedure.
[Observation-3] TS 23.501 for LBO roaming architecutre is irrelevant thus reference to 23.501 is incorrect. TS23.402 should be referenced.

[Proposal-2] Replace the reference from  23.501 to 23.402 for LBO roaming architecture.
[Observation-4] Nudm_SDM_Get service operation is included in Initial Attach with GTP on S2b.

[Proposal-3] Remove Nudm_SDM_Get service operation for S6b replacement.

[Proposal-4] In clause 4.11.4.3.3, add the missing description that PGW-C+SMF may check the subscribed S-NSSAI by referring to clause 4.11.0a.5

[Observation-5] The PGW-C release S6b session accordingly at handover from Untrusted Non-3GPP IP Access with GTP on S2b to 3GPP Access. When N10 is used instead of S6b, when UE moves to EUTRAN, the PGW-C+SMF should not deregister itself from HSS+UDM to align the handling of handover between EPC and 5GC that deregistration from HSS+UDM is only performed at deletion of PDN connection or PDU Session. 

[Proposal-5] At handover from Untrusted Non-3GPP IP Access with GTP on S2b to 3GPP Access in clause 8.6.1.1 of TS23.402, the PGW-C+SMF does not deregister itself from HSS+UDM.

[Observation-6] With S6b, when UE handover from EUTRAN to ePDG, the PDN GW informs the 3GPP AAA Server of its PDN GW identity and the APN corresponding to the UE's PDN Connection. When N10 is used instead of S6b, PGW-C+SMF registers itself to HSS+UDM only if not already registered. 

[Proposal-6] Add impact to EPC/ePDG procedure “Handover from 3GPP access to untrusted Non-3GPP IP Access with GTP on S2b” that PGW-C+SMF registers itself to HSS+UDM only if not already registered.

[Observation-7] Before handover from 5GS to EPC/ePDG, the PGW-C+SMF already registers itself in HSS+UDM.
[Proposal-7] Clarify at 5GS to EPC/ePDG handover, PGW-C+SMF does not need to do registration to HSS+UDM.
See 23.502 CR1488 (S2-1907030) for [Proposal-4]
See 23.502 CR1507 (S2-1907106) for the other proposals.
�This proposal is to align with the other procedures that PGW-C+SMF only deregisters itself from HSS+UDM when PDN connection or PDU Session is deleted.





3GPP

SA WG2 TD


