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Abstract of the contribution: Updating solution 1.7 to cover roaming and coexistence with Rel15 system.
Discussion

This contribution proposes update of solution 1.7 to cover roaming and coexistence with Rel.15 system in order to resolve following editor’s note.
Editor's note:
It is FFS how Rel 15 and Rel16 UEs operate under Rel16 network.
Editor's note:
RAN configuration in roaming case is FFS.
Proposal

* * * Start of change * * * 

6.1.7
Solution #1.7: Solutions for MEANS via Slicing Group Indication

6.1.7.1
Introduction

This is a solution to Key Issue #1, "Mutually Exclusive Access to Network Slices" (MEANS).

In this solution, each Network Slice is deployed to belonging to a Mutually Exclusive Access Network Slice Group (MEAG). Each Mutually Exclusive Access Network Slice Group represents a set of network slices which can share a common AMF.

6.1.7.2
Functional description
6.1.7.2.1
UE configuration

The UE is configured with Configured NSSAI and MEAG IDs associated with each S-NSSAI from the Configured NSSAI. Figure 6.1.7.2.1-1 shows the UE configuration. Rel 15 UE not supporting MEANS feature can ignore the MEAG IDs and uses Configured NSSAI only when it generates Requested NSSAI.  Rel 16 UE supporting MEANS feature can interpret MEAG IDs as well as Configured NSSAI and considers both information when it generates Requested NSSAI.
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Figure 6.1.7.2.1-1: S-NSSAI and MEAG associated with the S-NSSAI

Editor's note:
It is FFS whether a S-NSSAI including SD field in the S-NSSAI can belong to multiple MEAGs or not belong to any MEAG.

6.1.7.2.2
UE subscription
The UE subscription in UDM also includes subscribed S-NSSAIs and MEAG IDs associated with each subscribed S-NSSAI.

6.1.7.2.3
Operations

When a UE requests network slices during registration, the UE shall generate Requested NSSAI including S-NSSAIs only belonging to the same MEAG, i.e. not include S-NSSAIs belonging to different MEAGs. The UE also provides MEAG ID together with Requested NSSAI. The Allowed NSSAI provided to the UE during registration procedure shall not include S-NSSAIs from different MEAGs in Allowed NSSAI, together.
5G CN may configure a UE with Configured NSSAI which includes S-NSSAI(s) with associated MEAG IDs during registration or update Configured NSSAI for the UE after registration at any time. Specifically in Registration Request, if UE does not include Requested NSSAI or UE includes S-NSSAIs from different MEAGs in Requested NSSAI, 5G CN should configure a UE with S-NSSAI(s) with associated MEAG IDs.
When AMF is selected for supporting network slice, the selected AMF can be shared with other S-NSSAIs of same MEAG but not shared with other S-NSSAIs from different MEAGs.

The Allowed NSSAI provided to the UE during registration procedure shall not include S-NSSAIs from different MEAGs together.

When UE requests S-NSSAI different from MEAG which current active network slice is belonging to, UE shall deregister from current network slice, first.

6.1.7.2.3.1
Coexistence with Rel.15 UE
Figure 6.1.7.2.3.1-1 shows MEANS deployment in a PLMN. The left side of the figure illustrates Rel 15 Network Slice deployments. In Rel15 network, it is assumed that AMF can support all S-NSSAIs provided by the PLMN. The right side of the figure illustrates Rel 16 Network Slice deployments with MEANS feature. The set of S-NSSAIs supported in the Rel 15 network on the left side of the figure is considered as one MEAG (i.e. Rel-15 MEAG) in Rel16 network because it seems not reasonable to say that the set of S-NSSAIs which can be supported at the same time in Rel 15 network becomes no longer supported at the same time in Rel 16 network.
When a Rel.15 UE registers to a Rel.16 network, it will not include MEAG ID in Requested NSSAI and the gNB will select AMF based on the received Requested NSSAI. If the Requested NSSAI includes S-NSSAIs belonging to different MEAGs, then the gNB selects a AMF which can support Rel-15 MEAG.
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Figure 6.1.7.2.3.1-1: MEANS deployment
6.1.7.2.4
Roaming support
When UE performs registration procedure in roaming, if it has neither Configured NSSAI nor Allowed NSSAI for the PLMN, it does not provide Requested NSSAI in the Registration Request. When a gNB in VPLMN receives a Registration Request without Requested NSSAI, it may select a default AMF for forwarding the Registration Request message. In this case, it is assumed that the selected default AMF is able to provide Configured NSSAI and MEAG IDs associated with the S-NSSAI of the Configured NSSAI for the serving PLMN.
When a default AMF receives Registration Request, it may configure Configured NSSAI including associated MEAG IDs and mapping information by itself or through NSSF. When an AMF different from the default AMF is selected as a serving AMF, the default AMF forwards Configured NSSAI, MEAG IDs and mapping information for the UE to the serving AMF. And the serving AMF provides Configured NSSAI and MEAG IDs and mapping information to the UE in the Registration Accept. 
For roaming case, Serving PLMN may provide Configured NSSAI including associated MEAG ID per included S-NSSAI for roamer UE and mapping of each S-NSSAI in the Configured NSSAI in Serving PLMN to corresponding S-NSSAI(s) values for the HPLMN.
When Serving PLMN provides Configured NSSAI including MEAG ID for each S-NSSAI, it shall be kept that S-NSSAIs belonging to different MEAGs in HPLMN shall not be mapped to S-NSSAIs in VPLMN belonging to same MEAG.
When UE supporting MEANS roams to the network not supporting MEANS(e.g. Rel-15), the UE will be configured only with NSSAIs without MEAG. When the UE compose Requested NSSAI based on Configured NSSAI, the UE shall include NSSAIs belonging to the same MEAG which was assigned in HPLMN.

6.1.7.3
Procedures

6.1.7.3.1
RAN configuration

NG setup procedure between gNB and AMF is specified in clause 16.4.3 of TS 38.300 [5]. The gNB and the AMF exchange the list of supported S-NSSAIs. In addition to clause 16.4.3 of TS 38.300 [5], the AMF provides to the RAN the MEAG ID along with the list of supported S-NSSAIs as shown in Figure 6.1.7.3.1-1.
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Figure 6.1.7.3.1-1: RAN configuration procedure

6.1.7.3.2
Registration procedure

Figure 6.1.7.3.2-1 shows a Registration procedure.
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Figure 6.1.7.3.2-1: Registration procedure

The Registration procedure is performed as defined in TS 23.502 [3] with the following additions:

1.
The UE generates Requested NSSAI including S-NSSAIs only within the same MEAG ID. The Slice Group ID is also included along with the Requested NSSAI in Registration Request message.

3.
The RAN selects AMF based on Requested NSSAI as specified in TS 23.502 [3]. If the RAN is not able to find an AMF which can support all S-NSSAIs in the Requested NSSAI, then it forwards the message to an AMF belonging to the requested MEAG ID.

6.
AMF reallocation may happen within the same slice group.


The AMF or NSSF may verify whether all S-NSSAIs in the Requested NSSAI are correctly associated with the same MEAG ID. If some of the S-NSSAIs in the Requested NSSAI are not belonging to the same MEAG ID, then AMF or NSSF considers that the UE configuration is not up-to-date and triggers UE configuration update.

7.
If UE configuration update is required as described in step 6, the Registration Accept message includes Configured NSSAI and the associated MEAG IDs.
6.1.7.4
Impacts on existing entities and interfaces

To support MEANS, below are the impacted entities and interfaces listed:

-
Support for UE generating Requested NSSAI within a same slice group and providing MEAG ID in Registration Request.

-
Support for RAN selecting AMF based on MEAG ID.

-
Support for AMF triggering UE configuration update by verifying the Requested NSSAI against the MEAG ID.

-
Support for NSSF reallocating AMF within a same slice group.

Impacted interfaces: N1, N2.
6.1.7.5
Evaluation

Editor's note:
This clause provides an evaluation of the solution.
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