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Abstract of the contribution: Address the ENs in clause 5.15.7 related to Network slicing and Interworking with EPS.
Discussion
TS 23.501 clause 5.15.7 includes the following ENs:

Editor’s Note#1

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

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.”
“If UE assisted DCN selection feature is supported and a DCN-ID is provided by the UE, the DCN-ID shall be used in the eNodeB for MME selection to maintain the same DCN when the serving MME is not available.”
Observation#1: EPC supporting DCN, the MME uses the UE usage type parameter to select the dedicated MME for a UE.

Observation#2: When the serving MME is not available and the DCN-ID is provided to the UE, the eNodeB shall use DCN-ID for the MME selection to place the UE in right DCN supported MME.

TS 23.401 clause 4.3.25.1a

“This feature is to reduce the need for DECOR reroute by using an indication (DCN-ID) sent from the UE and used by RAN to select the correct DCN. The DCN-ID shall be assigned to the UE by the serving PLMN and is stored in the UE per PLMN ID. Both standardized and operator specific values for DCN-ID are possible. The UE shall use the PLMN specific DCN-ID whenever a PLMN specific DCN-ID is stored for the target PLMN.”

“The UE provides the DCN-ID to RAN at registration to a new location in the network, i.e. in Attach, TAU and RAU. RAN selects serving node (MME or SGSN) based on the DCN-ID provided by the UE and configuration in RAN.”
Observation#3: The serving PLMN shall need to assign the DCN-ID and will be stored this DCN-ID per PLMN ID in the UE.

TS 23.502 clause 4.11.2.1 “5GS to EPS handover using N26 interface”
“EPS Bearer IDs are allocated by the serving AMF requested by the SMF if the SMF determines that EPS bearer ID(s) needs to be assigned to the QoS flow(s). For each PDU Session, EPS bearer ID(s) are allocated to the default EPS bearer which non GRB flows are mapped to, and allocated to dedicated bearers which the GBR flows that are mapped to in EPC. The EPS Bearer ID(s) for these bearer are provided to the UE and PGW-C+SMF by AMF.”
Observation#4: AMF allocates the EPS bearer ID(s) for smooth handover between the 5GS and EPS network.
Taking above observations in to account, the following way forward has proposed:
Proposal#1: Unlike EPS bearer ID(s), during 5GC registration, the AMF allocates the DCN-ID based on the UE subscription information and operator policy, if the UE does not have a configured DCN-ID.
Proposal#2: In case of idle mode 5GS to EPS handover, UE shall sends the DCN-ID in the TAU and the eNodeB shall use this DCN-ID for MME selection to maintain the same DCN when the serving MME is not available or doesn’t able identify the MME using EPS GUTI

Proposal#3: MME or AMF selection

· Idle Mode handover:
· 5GS to EPS handover: UE sends the EPS GUTI mapped from 5G-GUTI sent to the MME, the MME selects the 5GS AMF using this EPS GUTI as described in TS 23.501 clause 5.17.2.2.2
· EPS to 5GS handover: UE sends the EPS GUTI as old GUTI to the AMF, the AMF selects the MME using this EPS GUTI as described in TS 23.501 clause 5.17.2.2.2 
· Connected Mode handover:

· 5GS to EPS handover: AMF selects the MME using the UE Usage Type or DCN-ID in order to identify the right DCN supported MME and also to avoid the need for re-route in DCN network

· EPS to 5GS handover: MME uses the UE Usage Type parameter for an AMF selection.
Editor’s Note#2 

Editor's note:
Relocation of PDU session(s)/EPS bearer(s) and the UE context between the EPC supporting DCN and the 5GS (and vice versa) is FFS.
TS 23.501 clause 5.17.2.2.2
For idle-mode mobility from 5GC to EPC, the UE performs TAU procedure with EPS GUTI mapped from 5G-GUTI sent as old Native GUTI. The MME retrieves the UE's MM and SM context from 5GC if the UE has a PDU session established or if the UE or the EPC support "attach without PDN connectivity". The UE performs an attach procedure if the UE is registered without PDU session in 5GC and the UE or the EPC does not support attach without PDN connectivity. For connected-mode mobility from 5GC to EPC, inter-system handover is performed. During the TAU or Attach procedure the HSS+UDM cancels any AMF registration.

For idle-mode mobility from EPC to 5GC, the UE performs registration procedure with the EPS GUTI sent as the old GUTI. The AMF and SMF retrieve the UE's MM and SM context from EPC. For connected-mode mobility from EPC to 5GC, inter-system handover is performed. During the Registration procedure, the HSS+UDM cancels any MME registration.

Observation#5: After AMF selection, the MME retrieves the UE’s MM and SM context from the AMF
Observation#6: After MME selection, the AMF retrieves the UE’s MM and SM context from the MME

Proposal#4: In case of slicing, there will does not required changes what has been specified in clause 5.17.2.2.2, thus simply refer this clause 

Editor’s Note#3
  Editor's note:
Whether there is a limitation to the number of Slices supported per UE when interworking with EPS is supported is FFS
Above editor’s depends up on the operators slicing deployment and mapping mechanism. In addition, also the SLA requirement from third party slice owner.
The limitation is that in case of eDécor in EPS, the UE is allowed to have only one DCN-ID, but in the 5GS, the UE can have more than one S-NSSAI(s). If the UE having multiple slices in 5GC, these multiple slices to be serve by a single DCN-ID and a single SGW. In addition, noting that the structure of S-NSSSAI is (Service Type, Service Descriptor (optional)). DCN-ID is created based on UE Usage Type (subscription parameter) but a single DCN-ID may serve different UE Usage Type values.
Taking this limitation and time constrains of the rel-15, 
Proposal#5: In this release, when a UE handovers to 5GC from DCN, the UE is connected to a single slice (i.e. single S-NSSAI). If any slices, which are not able to map to this single slice, then non-mapped slice(s) will be dropped and UE can initiated new PDU session established to this dropped slice(s).
Proposal
It is proposed to update TS 23.502 as follows:
**** Start of Changes ****
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, and the EPC may support the Dedicated Core Networks (DCN) in which MME selection may be assisted by a DCN-ID provided by the UE to the RAN (see TS 23.401 [26]). 
The AMF shall allocate the DCN-ID based on the subscription information and operator policy, if the UE does not have a configured DCN-ID.
NOTE X: In this release, when a UE handovers to 5GC from DCN, the UE is only connected to a single S-NSSAI based on operator policy.
5.15.7.2
Idle mode mobility using N26 interface
5.15.7.2.1
5GC to EPC mobility
If the UE is in CM-IDLE state, mobility triggers a TAU (or Attach, if it is the first mobility event in the target system) in EPS. The UE includes also DCN-ID in the RRC and shall be used by the eNodeB for MME selection to maintain the same DCN (see clause 4.3.8.3, TS 23.401 [26]). The eNodeB forwards the TAU Request to the selected MME; the MME selects the AMF using GUMMEI of EPS GUTI provided by the UE and retrieves the UE’s MM and SM context from 5GC if the UE has a PDU session(s) established as described in clause 5.17.2.2.
5.15.7.2.2
EPC to 5GC mobility
The UE performs registration procedure with the EPS GUTI that is mapped from EPS GUTI. The NG-RAN node derives the AMF address from the GUTI contained in RRC message. The NG-RAN node forwards the Registration Request message to the AMF. The AMF and SMF retrieve the UE's MM and SM context from EPC as described in clause 5.17.2.2. 

5.15.7.3
Connected mode mobility using N26 interface
5.15.7.3.1
5GC to EPC mobility

When a UE CM state in the AMF is CM-CONNECTED in 5GC and a handover to EPS occur, the AMF selects the target MME based on the UE Usage Type for to restrict the MMEs that belong to the same DCN 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 and as part of this the UE obtains a DCN-ID if the target EPS uses it.


The handover between 5GC to EPC does not guarantee all active PDU session(s) of slice(s) can be transferred to the EPC, thus some PDU session(s) may be dropped.
5.15.7.3.2
EPC to 5GC mobility
When a UE is ECM-CONNECTED in EPC, and performs a handover to 5GS, the MME selects the target AMF based on any 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 all Change ****
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