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[bookmark: OLE_LINK6]Abstract of the contribution: This contribution solve the issues related to interworking with EPS network on the slicing/DCN-ID issue.  
1 Introduction
When the UE register to the 5G network, the Allowed NSSAI, which is composed by a list of S-NSSAIs, is returned to the UE. For the UE next registration update, the Allowed NSSAI is used. When the UE register to the 4G (DCN enabled) network, one DCN-ID is returned to the UE. For the next TAU the DCN-ID is used. 
In case the IRAT mobility what is the relation of the DCN-ID and NSSAI need be clarified. 
2 Mapping between Allowed NSSAI and DCN-ID
When the UE registered in the 5G RAT and moved among the intra RAT, it is assumed that the UE always moved among the AMF served the same Allowed NSSAI. Those AMF in one region are identified as the AMF set and included as part of the 5G-GUTI. 
When the UE registered in the 4G RAT and moved among the intra RAT, it is assumed that the UE always moved among the MME served the same DCN-ID. Per TS23.401 clause 4.3.25 the MMEGI(s) identifies a DCN within the PLMN. It is included as part of the 4G-GUTI information. 
If we combined the EPC/5GC into one dedicated network, it can be assumed that the UE use the AMF set and MMEGI separately to identify the AMF, MME it can use. So there are must be some relation between the AMF Set ID and MMEGI.   
However the mapping between the 4G-GUTI and 5G-GUTI are specified in TS23.501 Annex G: 
	GUTI version
	Component mapping

	5G
	<AMF Region ID>
	<AMF Set ID>
	<AMF Pointer >
	<5G-TMSI>

	4G
	<MMEGI>
	Subset of <MMEC>
	Subset of <MMEC >
	<4G TMSI>


Table 1: 5G-4G GUTI mapping scheme
Per above consideration it is proposed that mapping table is changed as follows. 
	GUTI version
	Component mapping

	5G
	<AMF Region ID>
	<AMF Set ID>
	<AMF Pointer >
	<5G-TMSI>

	4G
	Subset of <MMEGI>
	Subset of <MMEGI>
Subset of <MMEC>
	Subset of <MMEC >
	<4G TMSI>


Table 2: 5G-4G GUTI mapping scheme update
Proposal 1: It is proposed to update the 4G-GUTI and 5G-GUTI mapping table to reflect that AMF Set ID can be mapped to MMEGI. 
Based on above consideration for one UE when the Allowed NSSAI is determined, the associated DCN-ID can also be determined, i.e. in which group MME UE can move. This can be done by the NSSF or AMF. Considering the NSSF query is not mandatory, i.e. AMF may skip the NSSF query to determine the Allowed NSSAI, it is proposed that AMF determine the DCN-ID based on the configuration mapping table of the AMF Region/AMF Set ID to DCN-ID. 
Proposal 2: It is proposed that AMF determines the DCN-ID based on the AMF Region/AMF Set ID and notifies the UE during the registration procedure. 

When the UE registered at the EPC network, it is not suitable to require the MME generate the Allowed NSSAI based on the DCN-ID. When the UE move to 5G network, as the 4G-GUTI already include the DCN-ID information. If the 5G-AN have the information DCN-ID to the AMF set mapping, it can route the UE to a suitable AMF. So there are possible to route the UE message to the suitable AMF even without Allowed NSSAI.  
Proposal 3: It is proposed that when UE move from EPC to 5G network, 5G AN should be able to use the 4G-GUTI information to select the AMF. 

For the idle state mobility, when the MME/AMF gets the old GUTI (5G or 4G), the related GUAMI/GUMMEI are determined. Based on that information, the MME/AMF can get the target AMF/MME address via the DNS query. 
For the intra EPC mobility procedure, the UE Usage type is transferred between the different MME as specified in TS23.401 clause 5.19.2. The new MME use the usage type to select the SGW. To accommodate that function, it is proposed that the AMF also need transfer the UE usage type to the MME at the N26 interface. To support that the AMF retrieved UE usage type together with other subscription data from UDM. 
Proposal 4: AMF retrieves UE Usage Type from UDM and stores it in the UE context. The AMF sends UE Usage type to target MME when MME want to retrieve UE context from the AMF. 

For the connected state mobility (handover procedure),
· MME can use the target location information, e.g. TAI, and target AMF set to get the list of candidate AMF Instances(s). 
· AMF can use the target location information, e.g. TAI, and the mapped DCN-ID information to get the list of candidate MME instance(s)
Proposal 5: During the handover procedure, 
· MME selects the target AMF Instance(s) based on target location information, target AMF set ID which is mapped from DCN-ID; 
· AMF select the target MME Instance(s) based on target location information, target DCN-ID which is mapped from AMF set ID;
3 S-NSSAI determination
At the 5G network more than one S-NSSAI can be allocated to one UE, if it accesses multiple slices simultaneously. For one PDU session it is linked to one specific S-NSSAI. 
At the 4G network, the UE can only access one DCN network. Thus when the UE has established one PDN connection, this PDN session is only linked to one DCN-ID. 
So how to derive the related Allowed NSSAI if the UE move from EPC to 5G network for each established PDN connection?
In general there are two categories of solutions: 
Option 1: UE based solution. For the same application the service continuity should be able to be achieved. This means when the UE establish the PDN connection in 4G network they should be able to reach the PGW-C/SMF same as the PDU session established in the 5G network. So for one APN (DNN), the UE can also determine the related Requested NSSAI in the 5G network based on the NSSP rules in the URSP. 
However the NSSP only includes the Requested NSSAI, not the Allowed NSSAI, i.e. the S-NSSAI may be changed by the network. So this information may be the incorrect information.  
Option 2: Network based solution. 
· 2a: MME based solution: The mapping between DCN-ID+APN to DNN+S-NSSAI is configured in MME. When the UE established a PDN connection at the 4G network, the MME determine the S-NSSAI based on the local configuration. The MME add that parameters to the PDN session establishment accept message. 
This mechanism requires that MME need be aware of the Network Slice and enhance the EPC NAS signaling.  
· 2b: AMF based solution: when the AMF received the UE context, it determine the related S-NSSAI based on the AMF set ID (Allowed NSSAI), and PGW-C/SMF ID. Based on that the AMF select the V-SMF (HR case) and update the PGW-C/SMF. The AMF notify the UE of the S-NSSAI as below:  
· Without N26 deployment:
· In the Registration procedure, the AMF get the PGW-C/SMF ID from the UDM. The AMF notify the (DNN, S-NSSAI) pair to the UE. 
· In the following PDU session establishment Request with request type as "Existing PDU Session", the UE includes the corresponding S-NSSAI.  
· With N26 deployment, 
· In the Registration procedure (Idle state mobility), the AMF returns the (DNN, S-NSSAI) pair to the UE in the Registration procedure. 
· In the Handover procedure (Connected state mobility), the AMF returns the (DNN, S-NSSAI) pair to the UE in the following Registration procedure.  
Another potential NF option is to choose PGW-C/SMF to do that action. However considering in case of HR the PGW-C/SMF can not be aware the S-NSSAI in the VPLMN, this option is not pursued. 
Comparing above proposal, it is proposed to select option 2b. 
Proposal 6: It is proposed to clarify how to determine the S-NSSAI of Allowed NSSAI and notify it to the UE. 
4 Proposal
It is proposed to update TS 23.501 as follows:
[bookmark: _Toc473547355][bookmark: _Toc475575502]* * * Begin of Changes * * * 
[bookmark: _Toc493627709][bookmark: _Toc488397046]5.15.7	Network slicing and Interworking with EPS
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]). 
If the UE is in ECM-IDLE or CM-IDLE state, mobility triggers a TAU (or Attach, if it is the first mobility event in the target system) in EPS and a Registration procedure in 5GS. These procedures are sufficient to place the UE in the right DCN or (setf of) Network Slice(s).
· When the UE is registered to 5GC network and supports both 5GC and EPC NAS, the AMF includes the DCN-ID, which is mapped from the AMF Set, at the Registration Accept message.
· For idle-mode mobility from EPC to 5GC, the routing information included at the RRC message is derived from 4G-GUTI, 5G AN should be able to select the AMF based on that information.
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.
When UE moves from 5GS to EPS and the UE context is to be transferred to the MME, the MM context information sent by AMF to MME includes the UE Usage type, which is retrieved from UDM as part of subscription data.
For Connected mode mobility/interworking 5GC to EPC and vice versa:
· 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, which is based on target location information, e.g. TAI, DCN-ID mapped from the AMF set ID, 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.
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.
· 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.
· When a UE is ECM-CONNECTED in EPC, and performs a handover to 5GS, the MME selects the target AMF, which is based on target location information, e.g. TAI, AMF set mapped from DCN-ID,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. For each successful updated PDU session the AMF determines the network slice instance and S-NSSAI based on the AMF set ID, PGW-C/SMF ID. The handover procedure is executed as documented in TS 23.502 [3]. When the Handover completes the UE performs a Registration procedure. The AMF notifies the (DNN, S-NSSAI) pair to the UE at the Registration procedure. 
· 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.
· This completes After the completeness of UE registration in the target 5GS. and as part of this the UE obtains an Allowed NSSAI, which includes S-NSSAI of the successful updated PDU Session.
Editor's note:	Interworking with (e)DECOR-enabled EPC networks without N26 is FFS when slicing is supported.
Editor's note:	Whether there is a limitation to the number of Slices supported per UE when interworking with EPS is supported is FFS

* * * 2nd of Changes * * * 

[bookmark: _Toc493627857][bookmark: _Toc494040576]Annex G (normative):
G.1	Mapping between temporary identities
When interworking procedures with N26 are used and the UE performs idle-mode mobility from 5GC to EPC the following mapping from 5G GUTI to EPS GUTI applies:
-	5G <MCC> maps to EPS <MCC>
-	5G <MNC> maps to EPS <MNC>
-	5G <AMF Region ID> and 5G <AMF Set ID> maps to EPS <MMEGI>
-	5G <AMF Set ID> and 5G <AMF Pointer> map to EPS <MMEC>
-	5G <5G-TMSI> maps to EPS <TMSI>
NOTE:	The mapping described above does not necessarily imply the same size for the 5G GUTI and EPS GUTI fields that are mapped. The size of 5G GUTI fields and other mapping details will be defined in TS 23.003 [19].
* * * End of Changes * * *
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