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	Reason for change:
	In SA2#133, S2-1906782 introduces the alternative to use N10 for S6b if PGW-C+SMF is selected for UEs establishing PDN connection from ePDG.
#1 Regarding document structure
New sub-clause 4.11.4.3.6 (Use of N10 interface instead of S6b) is placed under clause 4.11.4 (Handover procedures between EPC/ePDG and 5GS), however using N10 for S6b is not necessarily related to interworking with 5GC interworking, e.g. 
a) N10 for S6b may also be used for scenarios that interworking with 5GC is not required or not supported; or 
b) N10 for S6b also affect the handover procedure between EUTRAN and EPC/ePDG specified in TS 23.402.
It’s proposed to move the content in clause 4.11.4.3.6 to a new clause 4.11.4a and void the old clause itself and keeping the content and changes to that clause which is moved to the new one shown in change marks as indicated below.
#2 In (the old) clause 4.11.4.3.6, Nudm_SDM_Get is included: 
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.
Nudm_SDM_Get service operation should not be performed due to using N10 for S6b, and it’s proposed to remove Nudm_SDM_Get service operation for S6b replacement.
#3 Missing impact to the following EPC/ePDG procedure (in 23.402):
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
Per clause 8.6.1.1 of TS 23.402, 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, the PGW-C+SMF should not deregister itself due to handover to align the handling of handover between EPC and 5GC.
#4 Missing impact to the following EPC/ePDG procedure (in 23.402):
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
It’s proposed to add description that PGW-C+SMF registers itself to HSS+UDM if not already registered.
#5 Add missing impact to handover procedure between EPC/ePDG and 5GS
#6 Reference to TS 23.501 for LBO roaming architecutre is not correct. TS23.402 should be referenced.
DP S2-1907105 may be referenced for more discussion. 

	
	

	Summary of change:
	Clause 4.11.0 (editorial update), complete the list that is covered in clause 4.11. 
Move content in clause 4.11.4.3.6 to new clause 4.11.4a, and do the following update:
Correct the reference to LBO
Remove Nudm_SDM_Get service operation.
Add missing impact to EPC/ePDG procedures for handover between ETURAN and untrusted Non-3GPP IP Access with GTP on S2b.
Add missing impact to Handover procedure between 5GS to EPC/ePDG.
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*************** First changes ***************
[bookmark: _Toc5029210]4.11	System interworking procedures with EPC
[bookmark: _Toc5029211]4.11.0	General
This cClause 4.11 includes the following: 
Pprocedures for interworking with EPS based on N26 interface (clause 4.11.1) and also interworking without N26 interface (clause 4.11.2);. 
Handover procedures between EPS and 5GC-N3IWF (clause 4.11.3) and handover procedures between EPC/ePDG and 5GS (clause 4.11.4);
Impact to EPC procedures to use N10 instead of S6b (clause 4.11.4a); 
Impact to 5GC procedure due to interworking with EPC (clause 4.11.5);
Interworking for common network exposure (clause 4.11.6).

*************** Next changes ***************
[bookmark: _Toc5029250][bookmark: _Toc11173425]4.11.4	Handover procedures between EPC/ePDG and 5GS
4.11.4.1	Handover from EPC/ePDG to 5GS


Figure 4.11.4.1-1: Handover from EPC/ePDG to 5GS
0.	Initial status: one or more PDU Sessions have been established between the UE and the EPC/ePDG via untrusted non-3GPP access. The UE has indicated its 5G NAS capability in order for the ePDG to select a combined PGW+SMF, and has provided the PDU Session ID to the combined PGW/SMF. Additional impacts when S6b is not used between PGW-C+SMF and AAA are stated in clause 4.11.4a.3.6.
1.	For the UE to move its PDU session(s) from EPC/ePDG to 5GC/3GPP access, the UE's behaviour is as follows:
-	If the UE is operating in single-registration mode (as described in clause 5.17.2.1 in TS 23.501 [2]) and the UE is attached to EPC/E-UTRAN:
-	the UE behaves as specified in clause 4.11.1 or clause 4.11.2 and gets registered to 5GC via 3GPP access.
-	otherwise i.e. either the UE is operating in single registration mode and is not attached to EPC/E-UTRAN, or the UE is operating in dual registration mode, and
-	if the UE is already registered in 5GS via 3GPP access, the UE skips to step 2.
-	otherwise (i.e UE is not registered in 5GS via 3GPP access), the UE performs Registration procedure of type initial registration in 5GS via 3GPP access as described in clause 4.2.2.2.
2.	The UE initiates a UE requested PDU Session Establishment via 3GPP Access acording to clause 4.3.2.2 and includes the "Existing PDU Session" indication or "Existing Emergency PDU Session" and the PDU Session ID.
	If the Request Type indicates "Existing Emergency PDU Session", the AMF shall use the Emergency Information containing PGW-C+SMF FQDN for the S2b interface it has received from the HSS+UDM. The PGW-C+SMF FQDN was sent by PGW-C when the Emergency PDN connection was established in EPC via ePDG.
3.	The combined PGW+SMF/UPF initiates a PDN GW initiated Resource Allocation Deactivation with GTP on S2b as described in TS 23.402 [26] clause 7.9.2 to release the EPC and ePDG resources when S6b is used. When S6b is not used between PGW-C+SMF and AAA, impacts to step 5 of TS 23.402 [26] Figure 7.9.2-1 are captured in clause 4.11.4a.3.6.
*************** Next changes ***************

[bookmark: _Toc11173424]4.11.4.2	Handover from 5GS to EPC/ePDG


Figure 4.11.4.2-1: Handover from 5GS to EPC/ePDG
0.	Initial status: one or more PDU Sessions have been established between the UE and the SMF/UPF via NG-RAN.
1.	The UE connects to an untrusted non-3GPP access and the N3IWF-ePDG selection process results in selecting an ePDG.
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. When S6b is not used between PGW-C+SMF and AAA, additional impacts to step B.2 are captured in clause 4.11.4a.3.6.
3.	The combined PGW+SMF/UPF initiates a network requested PDU Session Release via 3GPP access according to Figure 4.3.4.2-1 steps 3b to 7b, step 11 or Figure 4.3.4.3-1 steps 3a-16b to release the 5GC and NG-RAN resources with the following exception:
-	For non-roaming or local breakout in clause 4.3.4.2, the SMF does not include N1 SM Container in Namf_Communication_N1N2MessageTransfer service operation.
-	For home routing roaming in clause 4.3.4.3, the H-SMF indicates in the Nsmf_PDUSession_Update Request that the UE shall not be notified. This shall result in the V-SMF not sending the N1 SM Container (PDU Session Release Command) to the UE.
-	Nsmf_PDUSession_StatusNotify service operation invoked by H-SMF to V-SMF, and Nsmf_PDUSession_SMContexStatusNotify service operation invoked by the (V-)SMF to the AMF indicate that the PDU Session is moved to a different system.
-	The Npcf_SMPolicyControl_Delete service operation to PCF shall not be performed.

*************** Next changes ***************
[bookmark: _Toc11173431]4.11.4.3.6	Void Use of N10 interface instead of S6b

[bookmark: _Toc5029212]4.11.4a	Impact to EPC/ePDG procedures to use N10 interface instead of S6b
When S6b, as specified in TS 23.402 [26], is not deployed between PGW-C+SMF and AAA and the UE creates and deletes a PDN connection via ePDG connected to SMF+PGW-C, the registration and de-registration of PDN GW is performed on the N10 interface instead of the S6b interface.
For roaming scenario with local-breakout (TS 23.402 [26] 23.501 [2], Figure 4.2.3-44.3.4.2.1), 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.
The specific impacts to procedures in clauses 7 and 8 of TS 23.402 [26] are as follows:
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.
7.2.5	Initial Attach for emergency session (GTP on S2b)
-	Instead of Step 5 in Figure 7.2.5-1 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.
	The indication of access from ePDG is forwarded on the interface between UDM and HSS.
7.4.3	UE/ePDG-initiated Detach Procedure and UE-Requested PDN Disconnection with GTP on S2b
7.4.3.1	Non-Roaming, Home Routed Roaming and Local Breakout Case
-	Instead of Step A.2 in Figure 7.4.3-1 of TS 23.402 [26], step 12 (Nudm_UECM_Deregistration) from Figure 4.3.4.2-1 is performed between the SMF+PGW-C and HSS+UDM.
7.4.4	HSS/AAA-initiated Detach Procedure with GTP on S2b
7.4.4.1	Non-Roaming, Home Routed Roaming and Local Breakout Case
-	Instead of Step 3 in Figure 7.4.1-1 of TS 23.402 [26] (referenced by Figure 7.4.4-1 of TS 23.402 [26]), Step 12 (Nudm_UECM_Deregistration) from Figure 4.3.4.2-1 is performed between the SMF+PGW-C and HSS+UDM
7.9.2	PDN GW initiated Resource Allocation Deactivation with GTP on S2b
-	Instead of Step 5 in Figure 7.9.2-1 of TS 23.402 [26], Step 12 (Nudm_UECM_Deregistration) from Figure 4.3.4.2-1 is performed between the SMF+PGW-C and HSS+UDM.
8.6.1.1 General Procedure for GTP based S5/S8 for E-UTRAN Access
-	Step 18 of clause 8.6.1.1 of TS 23.402 [26] refers to clause 7.9.2 of TS 23.402 [26]. The Nudm_UECM_Deregistration in the impacted referenced clause 7.9.2 above is not performed.
8.6.2.1 3GPP Access to Untrusted Non-3GPP IP Access Handover with GTP on S2b
-	In Step B.2 of clause 8.6.2.1 of TS 23.402 [26], if the registration in the HSS+UDM is not already done, step 16c (Nudm_UECM_Registration with an optional indication that access is from ePDG) from Figure 4.3.2.2.1-1 is performed between the PGW-C+SMF and HSS+UDM.
The specific impact to procedure in clause 4.11.4.1 (Handover from EPC/ePDG to 5GS) is as follows:
· In Step 0, refer to the impacted referenced clause 7.2.4 of TS 23.402 [26] above.   
· In Step 3, the Nudm_UECM_Deregistration in the impacted referenced clause 7.9.2 of TS 23.402 [26] above is not performed by PGW-C+SMF. 
The specific impact to procedures in clause 4.11.4.2 (Handover from 5GS to EPC/ePDG) is as follows:
· Step 2 of clause 4.11.4.2 refer to clause 8.6.2.1 (3GPP Access to Untrusted Non-3GPP IP Access Handover with GTP on S2b) of TS 23.402 [26], 
In Step B.2 of clause 8.6.2.1 of TS 23.402 [26], step 16c of Figure 4.3.2.2.1-1 is not performed as PGW-C+SMF already registered in the HSS+UDM when the UE is in 5GS.

*************** End of changes ***************
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