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1
Introduction

In RAN3 NR2 meeting, the slice temporarily unavailable in RAN was discussed but no conclusion was made. This contribution analyzes the temporarily unavailable of RAN slice from definition, use case and impaction on RAN slice management.

2
Discussion
1.1 Slice temporarily unavailable introduction
In 23.501, SA2 introduce the cause of rejection S-NSSAI is temporarily or permanently.  From this description, we infer that the corresponding slice may be not available temporarily or permanently. The related description as below:
The UE may also obtain from the AMF one or more temporarily or permanently rejected S-NSSAIs.

-
If received, a temporarily rejected S-NSSAI for a PLMN shall be stored in the UE while RM-REGISTERED. 

-
If received, a permanently rejected S-NSSAI for a PLMN shall be stored in the UE while RM-REGISTERED.

The serving AMF shall return to the UE the Allowed NSSAI. It may also indicate to the UE for Requested S-NSSAI(s) not included in the Allowed NSSAI, whether the rejection is permanent (e.g. the S-NSSAI is not supported in the PLMN) or temporary (e.g. the S-NSSAI is not currently available in the Registration Area).

Observation 1: if the S-NSSAI is not supported by the whole PLMN, 5G-CN will reject the requested S-NSSAI with permanent rejection.
If the S-NSSAI is not currently available in the registration area, the rejection is temporary. The not currently available include two kinds of scenarios, one is not configured in this registration area but configured in the PLMN, another is configured but it is not currently available due to some reasons. 
 Observation 2: Temporary rejection includes two kinds, one is not supported in this RA but supported in the PLMN, and another is supported in the RA but not currently available.
For the first scenario, the 5G-CN can handle it base on its stored information. and send the rejection with temporary.  We further discuss the second scenario. i.e. the E2E system configure the slice but not currently available. The not currently available may include all kinds of reasons which lead to slice temporary unavailable, e.g. RAN resource, CN resource, cloud resource.
1.2 Slice temporarily unavailable in RAN

The slice is E2E service in the network, either CN slice or RAN slice is not available, the slice will be not available for the UE. We focus on RAN part in this contribution.
As we state above, the not available include not configured and configured but not available. For the configured slice, the not available scenario may include the below kinds use cases in RAN but not limited:

1. OAM block the slice 
In some cases, the operator may block some slice service in RAN for some operational reasons. 

To handle informing 5G-CN the slice not available in RAN, there are two solutions:

One is not include this slice S-NSSAI in NG Setup and Update to indicate this slice not currently available same as this slice is not configured. In this solution, if other RA includes this slice, the 5G-CN will reject UE with temporary. But if the slice is only in this RA in the PLMN, this solution will lead to reject UE with permanently. It leads that the UE will never initial the registration in this RA/PLMN even the slice available later. 

Another one is the gNB inform the 5G-CN the RAN slice temporarily unavailable status along with the specific S-NSSAI.

2. Slice resource broken

If there is any HW or SW resource only for slice service is broken, and then leads to the slice service not available, need to further study. But it should open for implementation for this scenario.

The informing of the slice not available solution should be same as case 1.

3. Resource limitation

If the resource limitation happened in the slice, the slice cannot provide the service temporarily. The duration may be very short and changed quickly, So RAN need not inform 5G-CN the slice cannot provide service temporarily. 5G-CN may accept the requested S-NSSAI and send allowed S-NSSAI to UE instead of rejection.
So if RAN slice is not available, RAN should inform CN the RAN slice not available status in NG Setup and Update procedure. Then 5G-CN can send the correct reject reason to the UE. 
In TS 38.413, the slice information exchange between CN and RAN are captured.  the gNB sends the TAI Slice Support information (gNB S-NSSAI list) in NG SETUP REQUEST, GNB CONFIGURATION UPDATE messages. The gNB should inform the 5G-CN the RAN slice not currently available status along with the specific S-NSSAI. 
Proposal 1: The not currently available status of the configured slice should be included in the gNB S-NSSAI list IE.
Proposal 2: It’s proposed to agree the corresponding TP for stage 2&3 TS in [3]&[4]
3 Conclusion

This contribution further analyzes the temporarily unavailable, the following proposal is made:
Observation 1: if the S-NSSAI is not supported by the whole PLMN, 5G-CN will reject the requested S-NSSAI with permanent rejection.

Observation 2: Temporary rejection includes two kinds, one is not supported in this RA but supported in the PLMN, and another is supported in the RA but not currently available.

Proposal 1: The not currently available status of the configured slice should be included in the gNB S-NSSAI list IE.

Proposal 2: It’s proposed to agree the corresponding TP for stage 2&3 TS in [3]&[4]
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