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1
Background
TS 23.501 contains the following Editor’s note:

Editor's note:
How to determine the S-NSSAIs for the sessions moved from EPC is FFS.
The background is as follows:

The SM context in the EPC that is provided to the 5GC in case of mobility from EPC to 5GC does not contain any slicing information – regardless if the UE initially registers and establishes connectivity in 5GC and then moves to EPC, or the UE initially registers and establishes connectivity in EPC. 

As a result, the AMF will have no information to which slice (identified by S-NSSAI) the UE’s PDN connections moved from EPC belong to. Consequently, the AMF will also not be able to verify whether the AMF selected during the mobility from EPC to 5GC is appropriate for the slices that the UE is connected to for its active PDU sessions.

Similarly the UE is not aware of the S-NSSAIs for its active PDU sessions. 

It is worth re-emphasizing that any solution needs to address not only scenarios where Décor or even eDecor have been deployed, but as clarified during earlier discussions by multiple operators, also EPC deployments where neither Décor nor eDecor are available need to be supported.
The following section discusses solution options and proposes a way forward.
2
Discussion
Two solution categories exist to determine the S-NSSAIs for sessions moved from EPC

-
UE-based solutions
-
Network-based solutions
2.1
UE-based solution
The key idea of the UE-based solution is as follows
-
When moving from EPC to 5GC, single-registration mode UEs provide the AMF with slice mapping information containing the S-NSSAIs associated to the PDU Sessions active in the UE. The UE sends the slice mapping information in the Registration request subsequent to EPC to 5GC mobility.
-
The UE determines the slice mapping information as follows:

-
For PDU sessions originally established over 5GC (i.e. before the UE has moved to EPC) the UE applied NSSP to determine S-NSSAI and DNN. When moving to EPC, the UE locally keeps the S-NSSAI information for those PDU sessions moved from 5GC. When moving back to 5GC the UE provides those S-NSSAIs back to the AMF in the slice mapping information.

-
For PDN connections established over EPC, the UE also applies NSSP to determine the APN and the related S-NSSAI. The S-NSSAI is not used while the UE remains in EPC; the UE derives the S-NSSAI for later use during mobility to 5GC: When the UE moves to 5GC the UE also provides S-NSSAIs for PDN connections established in EPC in the slice mapping information to the AMF. 
-
The slice mapping information sent by the UE to the AMF is created based on the NSSP, i.e. based on the Configured S-NSSAI for the HPLMN. In roaming cases the VPLMN may use different S-NSSAIs values. This is addresses as follows:
-
In the AMF: When the AMF receives the slice mapping information from the UE in the Registration request, the AMF maps S-NSSAIs sent by the UE to S-NSSAIs for the Serving PLMN.
-
In the UE: When the UE receives the Configured NSSAI for the Serving PLMN (which includes the S-NSSAI values which can be used in the Serving PLMN and a mapping to the corresponding S-NSSAI values in the Configured NSSAI for the HPLMN) in the Registration Accept from the AMF, the UE updates the S-NSSAIs locally stored for sessions created in EPC to reflect the correct S-NSSAI for the current PLMN.
-
If the UE has not been configured with NSSP, then the UE does not send slice mapping information to the AMF. When receiving the Allowed NSSAI from the AMF, the UE that is not configured with NSSP uses the S-NSSAI in the received Allowed NSSAI to locally update all PDU sessions moved from EPC with the received S-NSSAI.
-
In case the network supports interworking without N26, then the UE additionally uses the slice mapping to determine the S-NSSAI to include in the UE initiated PDU Session establishment procedure when the UE moves its PDN connections to 5GC one by one.
-
Dual registration mode UEs also maintain slice mapping information to determine the S-NSSAI to include in the UE initiated PDU Session establishment procedure when the Dual registration mode UE moves PDN connections to 5GC.

-
It is worth noting that the proposed solution supports deployments with and without Décor/eDecor. 

2.2
Network-based solution
A network-based solution has been presented in [1]. For EPC to 5GC mobility [1] proposed to derive S-NSSAIs as follows:


“when the AMF received the UE context, it determines the related S-NSSAI based on the AMF set ID (Allowed NSSAI), and PGW-C/SMF ID. Based on that the AMF […] notifies the UE of the S-NSSAI […].”
This solution has the drawback that it may determine a wrong S-NSSAI in case a PGW-C/SMF serves multiple S-NSSAIs. Let us consider the following example: 

-
The UE is configured with an NSSP rule N: (Application A, S-NSSAI S, DNN D).

-
The UE has a PDN connection to DNN/APN D that Application A is using. The PDN connection is served by PGW-C/SMF P.

-
PGW-/C SMF P however also supports other S-NSSAIs, e.g. S-NSSAI T. Note that the same DNN D can also be used in S-NSSAI T.
-
When moving from EPC to 5GC, the AMF cannot determine unambiguously whether to derive S-NSSAI S or S-NSSAI T based on the PGW-/C SMF ID and the AMF Set ID in case Décor is not deployed. This is because the chosen PGW-/C SMF P serves both S-NSSAIs and the AMF Set ID, proposed to be mapped from MMEGI, does not convey any helpful information for the intended purpose if Décor is not deployed.

Returning the wrong S-NSSAI to the UE (e.g. S-NSSAI T in the example above) will lead to a mismatch with the UE’s NSSP (which assumes S-NSSAI S for Application A). As a result the UE will establish yet another PDU session, now towards the correct S-NSSAI S. This is not only inefficient but will also lead to an IP address change for Application A.
2.3

Conclusion
The network-based solution as presented in [1] and summarized in the previous section falls short of addressing EPC deployments without Décor/eDecor support. This however was an important design target as emphasized by operators during earlier discussions. The UE based solution instead supports deployments with and without Décor/eDecor.
Therefore it is proposed to select the UE-based solution and approve the changes listed below.
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*** First change ***
5.15.7
Network slicing and Interworking with EPS
5.15.7.1
General
A 5GC which supports Network Slicing might need to interwork with the EPS in its PLMN or in other PLMNs. The EPC may support the Dedicated Core Networks (DCN). In some deployments,  the MME selection may be assisted by a DCN-ID provided by the UE to the RAN (see TS 23.401 [26]). 
Mobility between 5GC to EPC does not guarantee all active PDU Session(s) can be transferred to the EPC.

A 5GC capable UE maintains a slice mapping between its active PDU sessions/PDN connections and related S-NSSAIs as follows:

-
When a UE’s PDUs sessions are moved from 5GC to EPC then the UE locally stores the S-NSSAIs for the PDU sessions moved to EPC. 
-
For PDN connections established in EPC, the UE applies NSSP to determine the APN and the related S-NSSAI. The S-NSSAI is not used while the UE remains in EPC; the UE derives the S-NSSAI for later use when the related session is moved to 5GC. 
5.15.7.1X
Usage of slice mapping information

5.15.7.1X.2
Usage of slice mapping information for single-registration mode UEs
When the UE moves from EPC to 5GC in Idle or Connected mode, the UE sends slice mapping information consisting of S-NSSAIs for all active PDN connections to the AMF in the Registration request subsequent to EPC to 5GC mobility. 
In the roaming case, 

-
when the AMF receives slice mapping information from the UE, the AMF maps S-NSSAIs sent by the UE to S-NSSAIs for the Serving PLMN,

-
when the UE receives the Configured NSSAI for the Serving PLMN (which includes the S-NSSAI values which can be used in the Serving PLMN and a mapping to the corresponding S-NSSAI values in the Configured NSSAI for the HPLMN) in the Registration Accept from the AMF, the UE updates the S-NSSAIs locally stored for sessions created in EPC to reflect the correct S-NSSAI for the current PLMN.
If the network supports interworking without N26 the following applies in addition: when the UE moves its PDN connections to 5GC one by one using the UE initiated PDU Session establishment procedure with "Existing PDU Sessions", then the UE includes the S-NSSAI locally stored for the related PDU session being moved.
If the UE has not been configured with NSSP, then the UE does send any slice mapping information to the AMF. When receiving the Allowed NSSAI from the AMF, the UE that is not configured with NSSP uses the S-NSSAI in the received Allowed NSSAI to locally update all PDU sessions moved from EPC with the received S-NSSAI.
5.15.7.1X.3
Usage of slice mapping information for dual-registration mode UEs

If the UE has not been configured with NSSP then the following applies: when receiving the Allowed NSSAI from the AMF, then the UE uses the S-NSSAI in the received Allowed NSSAI to locally update all PDU sessions moved from EPC with the received S-NSSAI.
In the roaming case when the UE receives the Configured NSSAI for the Serving PLMN (which includes the S-NSSAI values which can be used in the Serving PLMN and a mapping to the corresponding S-NSSAI values in the Configured NSSAI for the HPLMN) in the Registration Accept from the AMF, the UE updates the S-NSSAIs locally stored for sessions created in EPC to reflect the correct S-NSSAI for the current PLMN.
When the UE moves its PDN connections from EPC to 5GC one by one using the UE initiated PDU Session establishment procedure with "Existing PDU Sessions", then the UE includes the S-NSSAI locally stored for the related PDU session being moved.
5.15.7.2
IDLE Mode aspects

In addition to the interworking principles documented in clause 5.17.2 the following applies for interworking with N26:
When UE moves from 5GS to EPS, the MM context information sent by AMF to MME includes the UE Usage type, which is retrieved from UDM by AMF as part of subscription data.

5.15.7.3
CONNECTED Mode aspects

In addition to the interworking principles documented in clause 5.17.2 the following applies for interworking with N26:

-
When a UE is CM-CONNECTED in 5GC and a handover to EPS occur, the AMF selects the target MME and forwards the UE context to the selected MME over the N26 Interface. The handover procedure is executed as documented in TS 23.502 [3]. When the Handover completes the UE performs a Tracking Area Update. This completes the UE registration in the target EPS. As part of this the UE obtains a DCN-ID if the target EPS uses it.

Editor's note:
It is FFS based on which information the AMF selects the target MME in case of a UE handover from 5GC to EPC supporting DCN.

-
When a UE is ECM-CONNECTED in EPC, and performs a handover to 5GS, the MME selects the target AMF based on target location information, e.g. TAI and any other available local information (including the UE Usage Type if one is available for the UE in the subscription data) and forwards the UE context to the selected AMF over the N26 interface. The handover procedure is executed as documented in TS 23.502 [3]. When the Handover completes the UE performs a Registration procedure. This completes the UE registration in the target 5GS and as part of this the UE obtains an Allowed NSSAI.


Editor's note:
Interworking with (e)DECOR-enabled EPC networks without N26 is FFS when slicing is supported.

*** End of changes ***
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