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Abstract of the contribution: the paper addresses the editor notes in the clause 5.15.7 of network slicing interworking with the EPS. 
1
Discussion

This paper resolves the below two editor notes in the clause 5.15.7 

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

1.1 How to determine the S-NSSAIs for the sessions moved from EPC
In SA2#123, the below editor note has not been addressed, since we did not get an agreement between the two proposal i.e. S2-177080 (Qualcomm) and S2-177318 (Huawei).
Editor's note:
How to determine the S-NSSAIs for the sessions moved from EPC is FFS.
S2-177080 proposed a solution as below to address the editor note:
“When the UE moves between 5GC and EPC, or when the UE initially connects to the EPC, a 5GC capable UE maintains a slice mapping between the active PDU sessions and the corresponding S-NSSAI, using the NSSP information. For PDN Connections created while connected to the EPC, the UE uses the NSSP to identify the S-NSSAI associated to the APN corresponding to the PDN connection. The UE shall provide to the AMF the slice mapping information containing the S-NSSAIs associated to the PDU Session IDs active in the UE. The AMF may map the S-NSSAI(s) in the slice mapping information, which may be based on UE subscribed S-NSSAI(s), to PLMN specific S-NSSAI(s).”
Observation#1: 5G capable UE uses the NSSP to identify the S-NSSAI associated to the APN during EPS bearer establishment in the EPC network.
Observation#2: Based on Obser#1, the UE need to have static association information between the S-NSSAI and the APN for requesting EPS bearer in the EPC.
S2-177318 proposed a solution as below to address the editor note:

“For the interworking without N26 deployment case, the AMF notifies the (DNN, S-NSSAI) pair to the UE at the Registration procedure. In the following PDU session establishment Request with request type as "Existing PDU Session", the UE includes the corresponding S-NSSAI.”

When the UE has moved to 5GC from the EPC, the AMF determines the (DNN, S-NSSAI) pair to the existing bearer(s) in EPC and sends this pair to the UE in the registration procedure.
Observation#3: The UE will know the S-NSSAI for the existing session only after NAS connection establishment i.e. during Registration Procedure.

1.1.1 Drawbacks

· S2-177080:
· Static configuration: UE need to have static configuration of association between the S-NSSAI and the APN. It will be an issue if there is any changes in the slicing mapping in the NSSP i.e. APP#1 mapping is changed to S-NSSAI#2 instead of S-NSSAI#1, since the operator now needs to update not only 5GC configuration, but also the EPC association. 

· S2-177318
· Late provisioning of association between the S-NSSAI and the APN: For the EPS to 5GS handover using N26 interface as described in clause 4.11.1.2.2, TS 23.502, the UE will have NAS connection AMF in step#12 in figure 4.11.1.2.2.3-1 (Execution phase). Prior to the step#12 of this execution phase for EPS to 5GS handover procedure, if an application starts a new communication, the UE may route the user data of the new application in one of these existing PDU Sessions. Otherwise, other conditions in the UE prohibits the use of these existing PDU sessions, a new PDU session has to be established. However, the new PDU sessions can’t happen prior the step#12 as there is no secured NAS yet being established between the AMF and the UE. 
· On the other hand, the UE need to know slice information before establishing NAS connection for selecting RAN slicing. For instance, in clause 16.3.1, TS 38.200 specified as “NG-RAN supports the selection of the RAN part of the network slice, by assistance information provided by the UE or the 5GC which unambiguously identifies one or more of the pre-configured network slices in the PLMN.” The UE or network only provide this slice information to the RAN after the step#12 in figure 4.11.1.2.2.3-1 (Execution phase). Thus, this S2-177318 proposal does not work.

1.1.2 Way Forward
In alternative to the S2-177080 proposal i.e. having configured information in the UE, we have alternative proposal based on below observations.
In clause 4.11.1.1, TS 23.502 specified as below:
“When the UE is served the EPC, UE has one or more ongoing PDN connections including one or more EPS Bearers. During PDN connection establishment, the UE allocates the PDU Session ID and sends it to the PGW-C+SMF via PCO and other 5G QoS parameters corresponding to PDN connection, e.g. Session AMBR and QoS rules, are allocated by the PGW-C+SMF and sent to UE in PCO. During the EPS bearer establishment/modification procedure, QoS rules corresponding to the related EPS bearers are allocated and sent to UE in PCO. The 5G QoS parameters are stored in the UE and are to be used when the UE is handed over from EPS to the 5GS. The 5G QoS parameters may be provided to PGW-C+SMF by the PCF+PCRF, if PCC is deployed.”
Observation#4: during PDU connection establishment in EPC, the PGW-C provides the relate 5G parameter for interworking with 5GS.

Background of providing 5G parameter during PDU session establishment in EPC:
· The aim is to follow the principles of the legacy handover procedures
· This means there is no NAS level communication between the UE and the network during the handover. 
· This means the UE must be aware of the QoS parameters in the target system prior the handover, in order to continue to send UL data in seamless manner in the target system.
Proposal#1:
Alternative to the S2-177080, Proposal for determine the S-NSSAIs for the sessions moved from EPC, similar to QoS parameter, the PGW-C+SMF determine the S-NSSAI for the PDU session during PDU connection establishment in the EPC and sends it to the UE along with other 5G parameter as below:
“During PDN connection establishment, the UE allocates the PDU Session ID and sends it to the PGW-C+SMF via PCO and other 5G QoS parameters corresponding to PDN connection, e.g. Session AMBR, S-NSSAI and QoS rules, are allocated by the PGW-C+SMF and sent to UE in PCO”.

1.2 MME selection from 5GC to EPS handover
In the last meeting, we have different proposal as below for the MME selection by the AMF.

	
	S2-177226 (DOCOMO)
	S2-177248 (Nokia)
	S2-177318 (Huawei)

	AMF selects MME based on
	UE Usage Type
	Allowed NSSAI
	AMF set mapped from DCN-ID


On the other hand, in the last meeting, the below text has been agreed in the step#2, clause 4.11.1.2.1 (5GS to EPS handover using N26 interface), TS 23.502

“The AMF determines from the 'Target eNB Identifier' IE that the type of handover is Handover to E-UTRAN. The AMF selects an MME as described in TS 23.401 [13] clause 4.3.8.3.”

Observation#5: AMF selects the MME as described in TS 23.401 clause 4.3.8.3

However, agreed pCR (S2-177939) does not take the slicing aspects into consideration.    
In clause 6.3.5, TS 23.501 specified as below AMF selection 
“The AMF selection functionality in the AMF or other CP NFs shall utilize the NRF to discover the AMF instance(s) unless AMF information is available by other means, e.g. locally configured on AMF or other CP NFs. The NRF provides the IP address or the FQDN of AMF instance(s) to the AMF or other CP NFs. In the context of Network Slicing, the AMF selection is described in clause 5.15.5.2.1.

-
AMF selection functionality in AMF or other CP NFs use GUAMI to discover the AMF instance, the NRF provides the IP address, or the FQDN of an AMF instance, or a list of candidate AMF instances in the same AMF Set together with additional information (e.g. priority) if the indicated GUAMI cannot be found;
-
AMF selection functionality in AMF use AMF Set ID to discover the AMF instance(s), the NRF provides a list of AMF instances in the same AMF Set together with additional information (e.g. priority).”
Observation#6: it is clear that AMF uses the NRF to discover the AMF or other CP NFs (e.g. in interworking case it is MME).
Now the question is if AMF should use the Allowed NSSAI or DCN-ID/UE Usage type for the MME selection. Irrespective of AMF uses the EPS or 5GC parameter for MME selection, the NRF need to have the MME capability information. In case of slicing interworking with EPS, an example of NRF mapping table is
	Allowed NSSAI

· S-NSSAI#1

· S-NSSAI#2
	DCN#1/UE Usage Type#1
	MME#1 MME#2

	Allowed NSSAI

· S-NSSAI#4

· S-NSSAI#5
	DCN#2/UE Usage Type#2
	MME#5 MME#10


TS 23.401 clause 4.3.8.3 “MME Selection”

“When a MME/SGSN supporting DCNs selects a target MME, the selected target MME should be restricted to MMEs that belong to the same DCN. The DNS procedure may be used by the source CN node to select the target MME from a given DCN. If both low access priority and UE Usage Type parameter are used for MME selection, selection based on UE Usage type parameter overrides selection based on the low access priority indication.”

Observation#7: UE Usage type parameter is used to discover the MME in the DNS procedure.
Proposal#2 
It is propose that the MME selection is performed by taking into account the target system capabilities, e.g., whether the EPC supports DCN or not. Hence, we propose the below texts.
“The AMF selects the target MME based on the UE Usage Type if target system supports (e)Décor. Alternatively, the AMF selects the target MME based on the Allowed NSSAI of a UE.”  

1.3 PDU session dropped in 5GC or in EPC during 5GC to EPS handover
During the last meeting, there were offline discussion, in case of 5GC to EPS handover, whether the source entity in the 5GC will drop the PDU session or MME in the EPC will decide and drop the session.

In the clause 5.17.2.2.1, TS 23.501

“The support for N26 interface between AMF in 5GC and MME in EPC is required to enable seamless session continuity (e.g. for voice services) for inter-system change. When the UE moves from 5GC to EPC, the SMF determines which PDU sessions can be relocated to the target EPS, e.g. based on capability of the deployed EPS, operator policies for which PDU session, seamless session continuity should be supported etc. The SMF can release the PDU sessions that cannot be transferred as part of the handover. However, whether the PDU Session is successfully moved to the target network is determined by target EPS.”

Observation#8: The serving SMF of the PDU session will determine whether to relocate the session to target EPS or not.
Observation#9: If the serving SMF determine not to relocate the session, it releases the PDU session during the handover.

Proposal#3:

As described in clause 5.17.2.2.1, the serving SMF of the S-NSSAI, will determine whether to relocate the PDU session. If the SMF determine that the PDU session cannot be transferred to EPS as part of the handover, the SMF can release the PDU session during the handover.
Proposal
It is proposed to update TS 23.501 as following:
**** 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.
During PDN connection establishment in the EPC, the UE allocates the PDU Session ID and sends it to the PGW-C+SMF via PCO. S-NSSAI associated with the PDN connection is determined based on the operator policy by the PGW-C+SMF, e.g. based on a combination of PGW-C+SMF address and APN address, and is sent to the UE in PCO. UE stores this S-NSSAI associated with the PDN connection. The UE uses this association, when the UE is handed over from the EPC to the 5GC. After handover to 5GS, UE may receive a new S-NSSAI mapping information for the PDU session(s) from the serving AMF.
As described in clause 5.17.2.2.1, when the UE moves from 5GC to EPC, the serving SMF of the S-NSSAI will determine whether to relocate the PDU session to the EPS. The SMF can release the PDU sessions that cannot be transferred to EPS as part of the handover, the SMF can releases those the PDU session(s).
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 (if available), 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 based on the UE Usage Type if target system supports (e)Décor. Alternatively, the AMF selects the target MME based on the Allowed NSSAI of a UE. Afterwards, the AMF 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.


-
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 First Change ****
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