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Abstract of the contribution: This contribution solve the issues related to interworking with EPS network on the slicing/DCN-ID issue.  
1 Idle mode mobility
1.1 Mapping between 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 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 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>

	<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. 
1.2 EPC move to 5GS
When the UE moves to 5GS from EPS in idle mode, the UE will initiate registration procedure. 
Requested NSSAI based option: To select the suitable AMF, the 5G AN can use the Requested NSSAI in the RRC signalling. The UE composes UE requested NSSAI:

· Option A: NSSP based: UE decides S-NSSAI corresponding to the PDN connection established before on EPC based on NSSP, and includes it into UE requested NSSAI.

· Option B: PCO based: UE receives S-NSSAI corresponding to a PDN connection from PGW-C+SMF during PDN connection establishment via PCO, and includes it into UE requested NSSAI.

Comparing option A)/B) it seems that PCO mechanism is better as it reflects the Allowed NSSAI. It is proposed to adopt option B), i.e. if Allowed NSSAI returned from NW, it take precedence comparing to the Configured NSSAI. 
GUTI based option: Besides the Requested-NSSAI, the UE normally will also include the 5G-GUTI. For the first time UE move from 4G to 5G, it is always the 5G GUTI mapped from 4G-GUTI. So if the 5G AN has configured the mapping table between the MMEGI and AMF Region ID/AMF Set ID. The related AMF can be selected. 

The above two options can coexist like EPC today. The GUTI based option take precedence. 
Proposal 2: It is proposed that:
1) The 5G AN first selects AMF based on the mapped AMF Region ID and AMF Set ID.
2) For each PDN connection establishment procedure, the SMF+PGW-C sends the associated S-NSSAI to UE via PCO IE. 

3) If 5G AN cannot select an AMF based on mapped AMF Region ID and AMF Set ID, 5G AN selects AMF based on UE requested NSSAI. If the UE receive the S-NSSAI from network via PCO IE before, it includes the related S-NSSAI first comparing to the NSSP determined Configured NSSAI. 
1.2 5GS move to EPC
When the UE camped at the 5GS network, the 5GS determine the DCN-ID and notify it to the UE. For the DCN ID determination, the AMF can decide it based on which DCN network the mapped 5G GUTI is belonged to. 
Proposal 3: It is proposed that AMF determines the DCN-ID and notifies the UE during the registration procedure.
2 Connected State mobility
2.1 EPC move to 5GS
2.1.1 AMF selection
Option 1: Mapping based solution

The source MME selects the target AMF based on the target location information and the DCN-ID, which is mapped to AMF set ID in target AMF region. Based on that information, the MME get the associated AMF address. 
Option 2: UE usage type based solution
In section 5.15.7 of TS 23.501, it says:

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 MME selects the AMF based on the UE Usage Type and Target TAI. 
Option 3: DCN-ID based solution
If the DCN-ID is available, the DCN-ID can be used to select target AMF. The source MME (Connected state) can select AMF based the DCN-ID and Target TAI.
Comparing above 3 options, the mapping table may even be configured at the MME. And normally only the neighbour TAI need be configured. So the configuration at the MME is not a big burden and easily to be managed. 
Proposal 4: It is proposed that MME selects the target AMF based on mapping between AMF Region ID, AMF Set ID and DCN-ID. 

2.1.2 How to determine S-NSSAI for Sessions moved from EPC

When UE moves from EPC to 5GC, the S-NSSAI for the established sessions need to be determined, e.g. for vSMF selection in home routed scenario. In the previous discussion, we have discussed that UE can determine the S-NSSAI of a PDU session that corresponds to a PDN connection based on NSSP or based on S-NSSAI received from PWG-C+SMF during PDN connection establishment. However, these solutions does not work for CONNECTED state handover with N26 supported, because these information cannot be sent to AMF.
One possible way is to send such information to AMF via MME, i.e. UE sends S-NSSAI to MME during PDN connection establishment and stores it in MME. When handover is triggered, and the MME sends S-NSSAI to AMF in Forward relocation request message as part of UE context. However, this solution has impacts to MME. In order to support this, an operator has to upgrade all MMEs in order to pass the S-NSSAI. Hence, this option is not recommended.
Another alternative is that target AMF determines the S-NSSAI and DNN based on PDN connection information, e.g. APN and/or PGW-C+SMF Identity or address. For example the PGW-C+SMF identity can be encoded to include the S-NSSAI and NSI information. So how to determine the S-NSSAI can be left to implementation. 
After handover, the UE needs to store the S-NSSAI of each PDU sessions. In order to guarantee the consistency between UE and network, it is proposed that the AMF sends the (S-NSSAI, DNN) pair that corresponding to each established PDU session to UE during the Registration Accept message. 
Proposal 5: It is proposed that in CONNECTED MODE mobility, the target AMF determines the S-NSSAI of the PDU session that is transferred from EPC, and send (S-NSSAI, DNN) pair to UE in Registration Accept message. 
After the S-NSSAI determination if the Target AMF selected by MME find that it cannot serve all the S-NSSAIs corresponding to the established PDN connections, it request NSSF to select another AMF and trigger the AMF reallocation procedure.
Proposal 6: If the AMF selected by MME cannot serve all the S-NSSAIs corresponding to the established PDN connections, it request NSSF to select another AMF and trigger the AMF reallocation procedure.
2.2 5GS move to EPC 
2.2.1 MME selection
If the target EPC supports DCN, when a UE moves to EPC from 5GC in connected mode with N26, an MME in DCN might need to be selected. There were several alternative solutions proposed:

Option 1: Allowed NSSAI based solution

The source AMF selects the target MME based on Allowed NSSAI. The source AMF queries NRF for the target MME by providing UE allowed NSSAI.

Option 2: Mapping based solution: 
The source AMF selects the target MME based on the source AMF region ID, Source AMF Set ID and the target location information. Based on that information, it is mapped to DCN-ID. As such the AMF can get the associated MME address.

Option 3: UE Usage Type based solution

The source AMF selects the target MME based on UE Usage Type if it is available. The source AMF queries the NRF by providing UE Usage Type and target location information.

Comparing above 3 options, the mapping table may even be configured at the AMF. And normally only the neighbour TAI need be configured. So the configuration at the AMF is not a big burden and easily to be managed. 
Proposal 7: Source AMF selects the target MME based on mapping information between AMF Region ID, AMF Set ID and DCN-ID if it is available.
3 Proposal
It is proposed to update TS 23.501 as follows:
* * * Begin 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. 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.
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.
In addition to the interworking principle documented in clause 5.17.2, the following applies for interworking with and without N26:

· During the PDN connection establishment, the PGW-C+SMF sends the associated S-NSSAI to UE via PCO. When UE moves from EPS to 5GS, UE includes the S-NSSAI(s) received from PCO IE in Requested NSSAI. 

For interworking without N26, the UE shall include in PDU Session Establish Request the S-NSSAI received from PCO.

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 occurs, the AMF selects the target MME based on the source AMF Region ID, source AMF Set ID and target location information, which is mapped to DCN-ID and target location information. 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 the DCN-ID, which is mapped to AMF Set ID in target AMF region, 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]. The selected AMF determines the S-NSSAI corresponds to the PDN connection established in EPS based on DNN, PGW-C+SMF identity, and local configuration. If the selected AMF cannot support all S-NSSAIs, the selected AMF may request NSSF to select a target AMF by providing the S-NSSAIs corresponding to the PDN connections established in EPS as described in detail in clause 5.15.5.2, and forward the “Forward Relocation Request” received from MME to the final target AMF. 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 including S-NSSAI(s) of successful updated Session(s) and the (S-NSSAI, DNN) pair(s) corresponding to each successful updated Session(s).

* * * 2nd of Changes * * * 
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 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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