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1. Introduction
[bookmark: _Hlk77848234]CT1 has sent an LS C1-207531 on interworking to 5GS with N26 due to UE’s N1 mode capability disabling/enabling in Nov. 2020 and now received SA2 reply LS C1-214032/S2-2105003. In SA2 reply LS, SA2 has indicated following answers to CT1’s questions:
"(1) If in above step (3), a combo PGW-C+SMF was selected for the PDN connection, whether and how to maintain the session continuity for this PDN connection when moving back to 5G?
Answer: SA2 has discussed this issue and agreed the attached CR(s), with impact to CT1 about negotiating the 5G parameters even when the UE’s N1 mode is disabled. 

(2) If in above step (3), a standalone PGW was selected for the PDN connection, whether and how to maintain the session continuity for this PDN connection when moving back to 5G?
Answer: No.
"
For question (1), SA2 has agreed a solution as indicated in the attached CRs. For question (2), SA2 said No, which means there is no need to maintain the session continuity in case of a standalone PGW was selected for the PDN connection in EPC.
This paper attempts to discuss and analyse the problems of SA2 agreed solution for above question (1) from stage 3 protocol implementation perspective and finally propose a way forward.
2. Problems of SA2 agreed solution
2.1 Principle of SA2 agreed solution
As indicated in SA2 reply LS and also related SA2 agreed CRs, the principle of SA2 agreed solution for this topic can be summarized as below:
(1) At PDN connection establishment in EPC, the UE may allocate a PDU Session ID and sends it to the network via PCO even UE’s N1 mode was disabled.
(2) During PDN connection establishment in EPC, the SMF+PGW-C sends the mapped 5G QoS parameters to the UE via PCO when it receives the PDU session ID from the UE via PCO and knows 5GC is not restricted for the PDN connection by user subscription.

2.2 Problem at UE side
As per below text in TS 23.501(was added by agreed SA2 CR 2814 (S2-2105001) indicated in the SA2 reply LS), the yellow text is actually contradictory to the green text from stage 3 implementation perspective. Once the UE’s N1 mode was disabled, how can the UE be implemented as "supports 5GC NAS"?
"If the UE supports 5GC NAS, at PDN connection establishment in EPC, the UE may allocate a PDU Session ID and sends it via PCO, regardless of N1 mode status (i.e. enabled or disabled) in the UE."
However, when seeing below yellow text in TS 23.502 (was added by agreed SA2 CR 2603 (S2-2105002) indicated in the SA2 reply LS), it clearly indicates that once the UE’s N1 mode is disabled, then its 5GC NAS capability is disabled as well, i.e. 5GC NAS capability = N1 mode. Hence, the statements between TS 23.501 and TS 23.502 on this are mis-aligned inside SA2.
[bookmark: OLE_LINK31]"For UE with 5GC NAS capability disabled (i.e. N1 mode is disabled), the UE may also allocate a PDU Session ID and send it to the SMF+PGW-C via PCO. "
"When 5G NAS (i.e. N1 mode) capability is (re-)enabled, the UE triggers Tracking Area Update procedure as specified in clause 5.3.3.0 of TS 23.401 [13]."
Observation #1: SA2 provides self-contradictory and mis-aligned statements on the UE handling.
From stage 3 protocol implementation perspective, it is natural to implement that once the UE’s N1 mode is disabled, then its 5GC NAS capability is disabled as well. Then, all 5GC NAS related handling cannot be performed by the UE, including allocating the PDU session ID (which is a 5GC specific parameter) and including it in the PCO sent to the network.

Note that in stage 3, once the UE’s N1 mode was disabled, it has clearly specified in TS 24.501 as below yellow text, i.e. to clear indicate EPC that the UE does not support N1 mode (i.e. does not support 5GC NAS).
"When the UE supporting both N1 mode and S1 mode needs to stay in E-UTRA connected to EPC (e.g. due to the domain selection for UE originating sessions as specified in subclause 4.3.2), in order to prevent unintentional handover or cell reselection from E-UTRA connected to EPC to NG-RAN connected to 5GCN, the UE operating in single-registration mode shall disable the N1 mode capability for 3GPP access and:
a)	shall set the N1mode bit to "N1 mode not supported" in the UE network capability IE (see 3GPP TS 24.301 [15]) of the ATTACH REQUEST message and the TRACKING AREA UPDATE REQUEST message in EPC; and
b)	the UE NAS layer shall indicate the access stratum layer(s) of disabling of the N1 mode capability for 3GPP access."
Now when attempting to implement above SA2 agreed solution in stage 3, at the UE it will cause a very strange logic from implementation perspective: One side the UE indicates N1 mode not supported to the network and at the same time allocates a PDU session ID and sends to the network.
Problem #1: The agreed SA2 solution cannot be implemented well in stage 3 at the UE side due to causing a strange logic at the UE from implementation perspective: One side the UE indicates N1 mode not supported to the network and at the same time allocates a PDU session ID and sends to the network.

2.3 Problem at network side
[bookmark: OLE_LINK30]In stage 3, during the PDN connection establishment procedure, it has clearly specified in TS 29.274 as below yellow text, i.e. the MME will only set the "5GS Interworking Indication(5GSIWKI)" flag to SMF+PGW-C when the UE supporting N1 mode. That is to say, as per above UE handling specified in TS 24.501, the MME will not set the "5GS Interworking Indication(5GSIWKI)" flag to the SMF+PGW-C due to the UE has indicated N1 mode NOT supported to the MME after UE’s N1 mode was disabled.
· [bookmark: OLE_LINK46]"5GS Interworking Indication(5GSIWKI): this flag shall be set to 1 on S11, S5/S8 and S2b interfaces if the UE supports N1 mode and the PDN connection is not restricted from interworking with 5GS by user subscription (see "5GC" bit within Core-Network-Restrictions AVP and Interworking-5GS-Indicator AVP specified in 3GPP TS 29.272 [70] and 3GPP TS 29.273 [68])."
Then as per SA2 agreed solution, at the same time, the SMF+PGW-C will receive the PDU session ID via PCO from the UE. All these caused a tricky situation and unclear PGW-C handling: One side the 5GSIWK flag = 0 received from the MME and at the same time a PDU session ID received from the UE.
The 5GSIWK flag = 0 indicates 5GS interworking is not supported for the established PDN connection and so it does not make any sense for the UE to allocate the PDU session ID and include it to the SMF+PGW-C. From implementation perspective, it is very natural to implement that the SMF+PGW-C does not provide the mapped 5GS QoS parameters to the UE when the 5GSIWK flag = 0 received from the MME.
It is true for the required SMF+PGW-C handling, SA2 has specified below text in TS 23.501(was added by agreed SA2 CR 2814 (S2-2105001) indicated in the SA2 reply LS). 
"If the SMF+PGW-C receives the PDU session ID from UE via PCO and know 5GC is not restricted for the PDN connection by user subscription, the SMF+PGW-C sends the mapped Qos parameters to UE. "
However, at both stage 2 and stage 3, the above yellow text actually cannot work:
(1) [bookmark: OLE_LINK45]At stage 2: As per specified in TS 23.502 "Table 5.2.3.3.1-1: UE Subscription data types", the "Core Network type restriction" is only included as Access and Mobility Subscription data stored at the AMF, while not included as UE context in SMF data stored at the SMF. Note that the AMF will not send the "Core Network type restriction" to the SMF.
(2) In stage 3: As per specified in TS 29.503 "Table 6.1.6.2.8-1: Definition of type SessionManagementSubscriptionData", there is no "coreNetworkTypeRestriction", which is only included in "Table 6.1.6.2.4-1: Definition of type AccessAndMobilitySubscriptionData". Also, as per specified in TS 29.274, the MME will not include the "coreNetworkTypeRestriction" to SMF+PGW-C. All these are fully aligned with stage 2.

Furthermore, about the related SMF+PGW-C handling, SA2 has clearly specified below yellow text in TS 23.502. One can see for a UE does not support 5GC NAS (i.e. N1 mode was disabled), the SMF+PGW-C shall not provide any 5GS related parameters to the UE, which clearly includes the mapped 5GS QoS parameters. This actually collides the above text in TS 23.501(was added by agreed SA2 CR 2814 (S2-2105001) indicated in the SA2 reply LS). Also based on below green NOTE, following SA2 agreement (i.e. the UE may also send the PDU session ID to the SMF+PGW-C even its N1 mode was disabled), then SMF+PGW-C will know the UE supports 5GC NAS, which is wrong as the UE has disabled its N1 mode (i.e. the UE does not support 5GC NAS).
"During establishment of non-emergency PDN connection in the EPC, if SMF+PGW-C is selected for a UE that has 5GS subscription but does not support 5GC NAS and is accessing via EPC/E-UTRAN and if the SMF+PGW-C supports more than one S-NSSAI and the APN is valid for more than one S-NSSAI, the SMF+PGW-C+PGW-C may proceed as specified in first paragraph of this clause or select any S-NSSAI associated with the APN of the PDN connection. The SMF+PGW-C shall not provide any 5GS related parameters to the UE.
NOTE:	The SMF+PGW-C knows that the UE does not support 5GS NAS if the UE does not provide PDU Session ID in PCO (see clause 5.15.7 of TS 23.501 [2])."

Observation #2: SA2 provides self-contradictory statements on the network handling.
Based on above, we identified:
Problem #2: The agreed SA2 solution cannot be implemented well in stage 3 at the network side as per current network implementation, the SMF+PGW-C will not provide the mapped 5GS QoS parameters to the UE due to it was indicated by the MME 5GS interworking is not supported for the established PDN connection.
Figure 1 illustrate a simplified end-to-end procedure for SA2 agreed solution accompany with above identified problems.


Figure 1. Simplified end-to-end procedure for SA2 agreed solution

[bookmark: _GoBack]3. Proposal
Based on the discussion in section 2, the agreed SA2 solution cannot be implemented well at both the UE and the network side in stage 3. Note that what CT1 can do is only at the UE side on allocating PDU session ID or not, while the SMF+PGW-C providing the mapped 5GS QoS parameters based on the information provided by the MME or the HSS/UDM is out of scope of CT1.

Considering this is the protocol issue identified by CT1 at first and hence, it should be CT1 to take the final decision on this issue. If there is no feasible solution can be implemented at stage 3, CT1 can leave the issue as it is and up to the implementation to resolve it, if necessary. 

Proposal: It proposes CT1 to not implement the agreed SA2 solution which cannot work well in stage 3 and leave the issue as it is, e.g. up to the implementation.
[bookmark: OLE_LINK17]4. Conclusion
This paper has discussed and analysed the problems of SA2 agreed solution from stage 3 protocol implementation perspective.
Based on the discussion, following observations were provided:
Observation #1: SA2 provides self-contradictory and mis-aligned statements on the UE handling.
Observation #2: SA2 provides self-contradictory statements on the network handling.
Based on above observations, below problems of SA2 agreed solution were identified:
Problem #1: The agreed SA2 solution cannot be implemented well in stage 3 at the UE side due to causing a strange logic at the UE from implementation perspective: One side the UE indicates N1 mode not supported to the network and at the same time allocates a PDU session ID and sends to the network.
Problem #2: The agreed SA2 solution cannot be implemented well in stage 3 at the network side as per current network implementation, the SMF+PGW-C will not provide the mapped 5GS QoS parameters to the UE due to it was indicated by the MME 5GS interworking is not supported for the established PDN connection.
Due to the agreed SA2 solution cannot be implemented well at both the UE and the network side in stage 3, we would propose:
Proposal: It proposes CT1 to not implement the agreed SA2 solution which cannot work well in stage 3 and leave the issue as it is, e.g. up to the implementation.
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