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1.
Introduction
This document seeks to clarify the concept of the applicability of NSSAI information and equivalent PLMNs.

2.
Discussion
In LS C1-188092 that CT1 received at CT1#113, SA2 attempted to clarify the applicability of the allowed NSSAI, rejected NSSAI and configured NSSAI, to equivalent PLMNs. 

2.1
Allowed NSSAI
We know that based upon the slice configuration and what the UE indicates in the requested NSSAI in the registration request, the AMF determines the registration area based upon the slice availability that the AMF assigns to a UE. This means that the registration area that the AMF provides to the UE consists of tracking area identities that can serve all the S-NSSAIs indicated in the Allowed NSSAI. 

Extending this to EPLMNs, the LS from SA2 indicated: The Allowed NSSAI is applicable for the Registration Area which may include PLMNs from one or more PLMNs. It is required that these PLMNs have the same network slicing configuration for the S-NSSAIs in the Allowed NSSAI at least. It is also assumed these are equivalent PLMNs and NOTE: In SA2 understanding the PLMNs in the RA are equivalent PLMNs, but that does not mean that the PLMNs in the equivalent PLMNs list can be added into an RA as the TAIs in the RA also needs to support same capabilities (e.g. slice configuration).
If an EPLMN has similar or the same slice configuration as the RPLMN, then when the AMF determines the slice availability for the UE, it shall also include the tracking areas of the EPLMN in the registration accept sent back to the UE. Figure 1 provides a possible slice configuration for determination of the TAI list that the AMF could send back to the UE based upon the contents of the requested NSSAI:
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Figure 1: Slice availability for RPLMN and equivalent PLMN
Table 1 provides the possible TAI-list that the AMF may provide back to the UE consisting of TAIs from the RPLMN and EPLMN. 
	AMF assignment of slice availability to the UE

	TAI-list
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Table 1: Determination of TAI-list that can be sent back to the UE
For example (in words) assuming that the S-NSSAI(s) were requested by the UE, then the allowed NSSAI is applicable to the set of tracking areas that were sent back to the UE in the registration accept:
· If the AMF assigns the slice availability for the UE based upon S-NSSAI 1, then the AMF returns TAI-list {1, 2, 3, 4, 6}

· If the AMF assigns the slice availability for the UE based upon S-NSSAI 1 and S-NSSAI-3, then the AMF returns the TAI-list {3, 6}

· If the AMF assigns the slice availability for the UE based upon S-NSSAI 1, S-NSSAI 2 and S-NSSAI-3, then the AMF returns TAI-list {6}. In this case no TAIs from the EPLMN are returned to the UE in the registration accept.

SA2 has further clarified in CR S2-1901142 the handling of the allowed NSSAI for EPLMNs: The Allowed NSSAI provided in the Registration Accept is valid in the Registration Area and it applies for all the PLMNs which have their Tracking Areas included in the Registration Area.
CT1 has clarified in subclause 4.6.1 of TS 24.501: If the registration area contains TAIs belonging to different PLMNs, which are equivalent PLMNs, the allowed NSSAI is applicable to these PLMNs in this registration area.
There was a CR at CT1#114 in C1-190647 that discussed how the UE stores the allowed NSSAI when the registration area consists of more than one PLMN. The idea here was for the UE to store the allowed NSSAI for each of the equivalent PLMNs that are in the registration area. This CR was postponed.
Observation 1: Statements exist in stage 2 and stage 3 related to applicability of allowed NSSAI and EPLMNs and so no further clarity is needed on this part. Any further discussion on storage of the allowed NSSAI is not the subject of this paper.
2.2
Configured NSSAI
The LS from SA2 indicated: The Configured NSSAI is applicable to the Registered PLMN (i.e. the PLMN of the 5G-GUTI). In addition, related to the 3rd bullet above, SA2 discussed possible ways to more efficiently provision the Configured NSSAIs to the UE, e.g. by letting the UE be aware whether equivalent PLMNs share the slicing configuration as the serving PLMN (which may or may not be the case). However, SA2 leaves the responsibility to progress this to CT1 and SA2 will align the SA2 specifications, if progressed by CT1.
This was discussed in CT1#113 and as TS 24.501 already documents in subclause 4.6.1 that a serving PLMN may configure a UE with the configured NSSAI per PLMN, it was understood that the configured NSSAI for the equivalent PLMNs of the serving PLMN could be aligned accordingly with that of the serving PLMN, via configuration. Thus in LS C1-188926, CT1 communicated that in Rel-15, CT1 decided not to go ahead with the standardising an efficient method to indicate to the UE that the share the slicing configuration as the serving PLMN.

Observation 2: As TS 24.501 has normative statements on the configured NSSAI configured per PLMN and it was already agreed not to standardise an efficient way of provisioning, so no further clarity is required.

2.3
Rejected NSSAI
The LS from SA2 indicated: The rejected S-NSSAIs may be applicable for the entire PLMN, but that option can only be used if there is only one PLMN in the Registration Area.
This statement above has being a source of confusion and has led to some discussion after the agreement of CR C1-190677 at CT1#114.

Question 1: What is the intention of SA2 when they say "may be applicable for the entire PLMN"? 
This text seems to imply that that a rejected NSSAI can be applicable to multiple PLMNs, i.e. registered PLMN and equivalent PLMNs, but in certain cases it can only be applied to the entire (registered) PLMN. Given that the intention to use the rejected NSSAI for current PLMN is when there is only one PLMN in the RA, it would logically follow that the rejected NSSAI for current registration area is applicable to multiple PLMNs, i.e. RPLMN and EPLMN(s) TAIs in the registration area. Is this CT1's understanding?

Furthermore, TS 23.501 subclause 5.15.4.1.1 states:

The UE might also obtain one or more rejected S-NSSAIs with cause and validity of rejection from the AMF. An S-NSSAI may be rejected:

-    for the entire PLMN; or

-    for the current Registration Area.

Proposal 1: Modify the name of "rejected NSSAI for the current PLMN and registration area combination " to "rejected NSSAI for the current registration area"

Proposal 2: Clarify that if the registration area contains TAIs belonging to different PLMNs, which are equivalent PLMNs, the rejected NSSAI for the current registration area is applicable to these PLMNs in this registration area.
Question 2: Is it the understanding of CT1 that it is classed as abnormal behaviour of the AMF if the AMF sends a "rejected NSSAI for current PLMN" with an S-NSSAI value that applies to both the RPLMN and EPLMN if the registration area consists of multiple PLMNs?
After the agreement of CR C1-190677, TS 24.501 subclause 4.6.1 states: The rejected NSSAI for the current PLMN is applicable for the whole registered PLMN. In this case, the registration area shall only contain TAIs belonging to the registered PLMN. If the UE receives a rejected NSSAI for the current PLMN, and the registration area also contains TAIs belonging to different PLMNs, the UE shall treat the received rejected NSSAI for the current PLMN as applicable to the whole registered PLMN.
It is not clear in the yellow highlight above if the above statement is a normative requirement on the AMF not to send a rejected NSSAI for current PLMN when the registration area consists of TAIs that belong to the registered PLMN only.
Proposal 3: Clarify in TS 24.501 that the AMF shall only send a rejected NSSAI for the current PLMN when the registration area consists of TAIs that belong to the registered PLMN only.
3.
Way Forward
If CT1 agrees with the analyses in this paper, then go forward and implement Proposals 1, 2 and 3.

Proposal 1 and 2 are provided in a CR C1-191085 to rel-15 because based on the current text in TS 24.501, a UE performing cell selection to a cell in an EPLMN could register with an S-NSSAI that was rejected in the RPLMN, believing that it should obtain service, and the AMF will provide this S-NSSAI in the rejected NSSAI. If it only requested that S-NSSAI initially This could lead to the UE having to then perform a mobility registration to request further service if it only requested that S-NSSAI initially. This is an unecessary increase in signalling towards the network.
Proposal 3 would need to be handled as a revision to the rel-16 CR C1-190677 agreed at CT1#114. Proposal 3 would involve changing the highlighted text in C1-190677 to "The AMF shall only send a rejected NSSAI for the current PLMN when the registration area consists of TAIs that only belong to the registered PLMN."
