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	Reason for change:
	[bookmark: _Toc11173388]Per TS23.502 v16.2.0, a UE not supporting 5GS NAS is also allowed to be connected to PGW+SMF interacting with PCF/UPF, and UDM for PDN connection via ePDG and S6b is replaced by N10, see below:
4.11.0a.5	PDN Connection Establishment
During PDN connection establishment in the EPC, the UE and the PGW-C+SMF exchange information via PCO as described in TS 23.501 [2] clause 5.15.7. In case 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 by retrieving the Subscribed S-NSSAI from UDM using the Nudm_SDM_Get service operation (the PGW-C+SMF discovers and selects a UDM as described in TS 23.501 [2] clause 6.3.8). If the PGW-C+SMF is in a VPLMN, the PGW-C+SMF uses the Nnssf_NSSelection_Get service operation to retrieve a mapping of the Subscribed S-NSSAIs to Serving PLMN S-NSSAI values.
If PGW-C+SMF is selected and interaction with UDM, PCF and UPF is required for a UE that has 5GS subscription but does not support 5GC NAS and is accessing via EPC/E-UTRAN, the PGW-C+SMF creates unique PDU Session ID for each PDN connection of the UE. The PGW-C+SMF shall not provide any 5GS related parameters to the UE.
The unique PDU Session ID can be created based on the EPS Bearer IDs assigned by the MME (or the ePDG) for the PDN Connections associated with the UE and not be in the range of PDU Session ID values that can be created by a 5GC NAS capable UE.
#1 S-NSSAI mandatory over N7 and N10 not specified for UE not supporting 5G NAS
It’s not clear how the PGW-C+SMF determines the S-NSSAI in the case that more than one S-NSSAI are associated with an APN, two options are possible:
Option-1 PGW-C+SMF choose any one of the configured S-NSSAIs;
Option-2 Do as for 5G capable UE, i.e. PGW-C+SMF checks the UE's subscribed S-NSSAIs by retrieving the Subscribed S-NSSAI from UDM using the Nudm_SDM_Get service.  
Considering that the UEs not supporting 5G NAS will not interwork with 5GC and it does not really matter what S-NSSAI value to use, it’s proposed to adopt Option-1 to simplify the solution.
# 2 “Interaction with UDM” intended for N10 used for S6b for PDN connection via ePDG
Text “interaction with UDM” in subclause 4.11.0a.5 (see quote above) was intended for N10 replacing S6b. S2-1908609 (SA2#134) attempted to move the ePDG related description from subclause 4.11.0a.5 (intended for impact on EPS procedures) to subclause 4.11.4.3 (intended for impact to EPC/ePDG Procedures), however, the text “interaction with UDM” was not updated accordingly, resulting in confusion that interaction with UDM is also needed for PDN connection via MME for UEs not supporting 5G NAS.
It’s proposed to remove “UDM” from text “interaction with UDM” and “ePDG” from 4.11.0a.5, add capture EPC/ePDG procedure in clause 4.11.4.3.	
#3 Text “a UE that has 5GS subscription but does not support 5GC NAS”
ThePGW-C+SMF does not know whether or not the UE has a 5G subscription. It’s our understanding that “5GS subscription” actually mean the EPS subscription sent from HSS to MME allows 5GC interworking (regardless of the UE’s 5GC NAS capabilty). 

	
	

	Summary of change:
	Clause 4.11.0a.5
#1 Clarify how PGW-C+SMF determines S-NSSAI for PDN connection (via MME or ePDG) from UEs not supporting 5G NAS.
#2 Remove text “UDM” from “interaction with UDM” and remove “ePDG”.
#3 Replace “5G subscription” with “EPS subscription that allows 5GC interworking”.
#4 Clarify that the PGW-C+SMF knows that the UE does not support 5G NAS if the UE does not provide PDU Session ID in PCO.
Clause 4.11.4.3.4 & Clause 4.11.4.3.6
Clarify the PGW-C+SMF creates PDU Session ID and set S-NSSAI for PDN connection via ePDG in the same way as for PDN connection via MME.

	
	

	Consequences if not approved:
	How to set the S-NSSAI which is mandatory in some SBI sevice operation is not specified if PGW-C+SMF is selected and interaction with PCF is required  for UEs not supporting 5G NAS.
Unintended UDM interaction for PDN connection from MME for UE not supporting 5G NAS.
Unclear specification.
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*************** First changes ***************
[bookmark: _Toc20204062]4.11.0a.5	PDN Connection Establishment
During PDN connection establishment in the EPC, the UE and the PGW-C+SMF exchange information via PCO as described in TS 23.501 [2] clause 5.15.7. In case 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 by retrieving the Subscribed S-NSSAI from UDM using the Nudm_SDM_Get service operation (the PGW-C+SMF discovers and selects a UDM as described in TS 23.501 [2] clause 6.3.8). If the PGW-C+SMF is in a VPLMN, the PGW-C+SMF uses the Nnssf_NSSelection_Get service operation to retrieve a mapping of the Subscribed S-NSSAIs to Serving PLMN S-NSSAI values.
If PGW-C+SMF is selected and interaction with UDM, PCF and UPF is required for a UE that has 5GS an EPS subscription that allows 5GC interworking but does not support 5GC NAS and is accessing via EPC/E-UTRAN, the PGW-C+SMF creates unique PDU Session ID for each PDN connection of the UE and use any S-NSSAI associated with the APN of the PDN connection. The PGW-C+SMF shall not provide any 5GS related parameters to the UE.
[bookmark: _GoBack]The unique PDU Session ID can be created based on the EPS Bearer IDs assigned by the MME (or the ePDG) for the PDN Connections associated with the UE and not be in the range of PDU Session ID values that can be created by a 5GC NAS capable UE.
NOTE 1: The PGW-C+SMF knows that the UE does not support 5GS NAS if the UE does not provide PDU Session ID in PCO (see TS 23.501 [2] clause 5.15.7).


*************** Next changes ***************
[bookmark: _Toc20204104]4.11.4.3.4	Interaction with PCC
When interworking with 5GS is supported and a PGW-C+SMF is selected by the ePDG, policy interactions between PDN GW and PCRF specified in TS 23.402 [26] are replaced by equivalent interactions between PGW-C+SMF and PCF as captured in clause 4.11.0a.2.
If PGW-C+SMF is selected and interaction with PCF is required for a UE that does not support 5GC NAS, the PGW-C+SMF determines the PDU Session ID and S-NSSAI over N7 in the same way as for PDN connection via MME as specified in clause 4.11.0a.5. 

*************** Next changes ***************
[bookmark: _Toc20204106][bookmark: _Toc11173431]4.11.4.3.6	Use of N10 interface instead of S6b
This clause applies to scnearios when ePDG is connected to SMF+PGW-C and S6b in not used. It is applicable for procedures specified in TS 23.402 [26] including mobility between EPC/ePDG and EPC/EUTRAN and also for mobility between EPC/ePDG and 5GS.
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. If PGW-C+SMF is selected for a UE that does not support 5GC NAS, the PGW-C+SMF determines the PDU Session ID and S-NSSAI over N10 in the same way as for PDN connection via EPC/EUTRAN as specified in clause 4.11.0a.5.
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.
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], step 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], step 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 as resources in the PGW-C+SMF are not released.
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 of the PGW-C+SMF 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 impacts to procedure in clause 4.11.4.1 (Handover from EPC/ePDG to 5GS) are as follows:
-	For step 0, the impacts to clause 7.2.4 of TS 23.402 [26] are captured above.
-	In step 3, the impacts to clause 7.9.2 of TS 23.402 [26] are captured above. Nudm_UECM_Deregistration is not performed by PGW-C+SMF, as resources in the PGW-C+SMF are not released.
The impacts to procedures in clause 4.11.4.2 (Handover from 5GS to EPC/ePDG) are as follows:
-	For step 2, impacts to clause 8.6.2.1 (3GPP Access to Untrusted Non-3GPP IP Access Handover with GTP on S2b) of TS 23.402 [26] are captured above and 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 ***************

