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1. Introduction
[bookmark: _Hlk147851296][bookmark: _Hlk147851557]At the CT1 meeting in Gothenburg, some Stage 2 solutions were proposed based on the SA1 requirement defined in TS 22.261 as follows:
[bookmark: _Hlk147386985]For a roaming UE activating a service/application requiring a network slice not offered by the serving network but available in the area from other network(s), the HPLMN shall be able to provide the UE with prioritization information of the VPLMNs with which the UE may register for the network slice.
However, CT1 could not reach any agreement because of different interpretations of this requirement. Thus, CT1 asked SA1 to provide clarifications on the requirement and conditions that Stage2 and Stage 3 work can be based on SA1’s reply. 
[bookmark: _GoBack]This discussion paper provides some background and observations to the discussion in CT1 to make SA1 well aware of the main CT1’s concerns in order to get their help and provide their views and guidance. Based on the outcome of the discussion SA1 will answer the questions and reply to the LS in S1-233012.

2. Discussion
2.1	1st Question

Interpretations in Stage 2 and Stage 3 of the condition “requiring a network slice not offered by the serving network” were scope of discussion in CT1. Especially the following scenarios have been taken into consideration:
Scenario 1: The UE activates multiple services/applications mapping to multiple slices, wherein some of the slices are only offered by the serving VPLMN and the others are only offered by other available VPLMNs. 
Scenario 2: A service/application is mapped to a slice using default URSP rule with the “match-all” traffic descriptor (see TS 24.526). 
CT1 asked the following question:
Question 1: Would SA1 be able to provide any additional guidance regarding Scenario 1? In particular: 
a) Whether the "prioritization information" defines priorities between the PLMNs or between the slices?
b) If the answer to a) is “between the slices”, should the prioritization of slices be determined by the network or by the UE? 

[bookmark: _Hlk147387200]To the requirement: “the HPLMN shall be able to provide the UE with prioritization information of the VPLMNs with which the UE may register for the network slice.” three alternatives have been discussed in CT1 as in the following:
[bookmark: _Hlk147387254]Alt1: 
The HPLMN provides a list of {PLMN, S-NSSAIs}. The list includes several entries of combination {PLMN, S-NSSAIs}. Each entry includes a PLMN and the S-NSSAIs supported in this PLMN. The order of these entries of PLMNs indicates the prioritization of PLMNs.
Justification for Alt 1: 
1. “Prioritization information of the VPLMNs” indicates the prioritization should be identified between the PLMNs.
2. “the VPLMNs with which the UE may register for the network slice” indicates the prioritization information of vPLMNs should also include supporting slices information.

Alt2:
The HPLMN provides a list of {S-NSSAI, PLMNs}. The list includes several entries of combination {S-NSSAI, PLMNs}. Each entry includes an S-NSSAI and the PLMNs supporting this S-NSSAI. The order of these entries of S-NSSAIs indicates the prioritization of S-NSSAIs. Then the final prioritization of the PLMNs is decided based on the this list and the weights of slices(based on the mapping between the service/application required by user and S-NSSAIs). Then the UE performs PLMN selection based on the determined priority of PLMNs.
Justification for Alt 2: 
1. “Prioritization information of the VPLMNs with which the UE may register for the network slice” indicates the prioritization should be identified between network slices.
2. “the VPLMNs with which the UE may register for the network slice” indicates the prioritization information of the network slices should also include the vPLMNs information. 

Alt 3: 
The HPLMN provides a list of PLMNs. This list doesn’t include any information about slices. The list reflects the decision of operators. The UE shall perform PLMN selection based on this decision of HPLMN.
Justification for Alt 3: 
1. “Prioritization information of the VPLMNs” indicates the prioritization should be identified between the PLMNs.
2. “the VPLMNs with which the UE may register for the network slice” only indicates a post attributive. It doesn't indicate that the prioritization information should include any slice information.

Observation1: 
SA1 may provide guideline for how to make pauses for the requirement of “the VPLMNs with which the UE may register for the network slice”. Taking into consideration CT1's concerns and rewording of this requirement or providing clarification may make CT1 understand it clearer. 

2.2	2nd Question

Scenario 2: A service/application is mapped to a slice using default URSP rule with the “match-all” traffic descriptor (see TS 24.526). 
[bookmark: _Hlk147392467]Question 2: Should a slice determined according to Scenario 2 be considered as being offered by the serving network or not? If yes, then is the slice determined from the non-default URSP rule to be considered as higher priority than the slice determined from the default URSP rule?
This question is related to the requirement of “UE activating a service/application requiring a network slice not offered by the serving network”. The issue is how to decide on “a network slice not offered by the serving network”.
Based on current specifications, NSSP (Network Slice Selection Policy) included in URSP rules is used to decide a network slice by the UE during registration or PDU session establishment. The UE will match the URSP rules in some order. There may be a specific URSP rule with “match all” Traffic descriptor as specified in TS 23.503:
The URSP rule with the "match all" Traffic descriptor is used to route the traffic of applications which do not match any other URSP rules and shall therefore be evaluated as the last URSP rule, i.e. with lowest priority. There shall be only one Route Selection Descriptor in this URSP rule. The Route Selection Descriptor in this URSP rule includes at most one value for each Route Selection Component.

The NSSP included in “the URSP rule with the "match all" Traffic descriptor” may not include any S-NSSAI. In such case, if there is no other matching URSP rule, the UE will not include any S-NSSAI in the Requested NSSAI in the Registration Request. Then the network will return the default S-NSSAI (included in subscription) included in Allowed NSSAI. In such case, the default S-NSSAI can be considered as “UE activating a service/application requiring a network slice” and it also can be deemed as “offered by the serving network” 

Observation2:
SA1 may provide guideline whether to distinguish a “match all” URPS matching or a dedicated URSP matching. If there is no difference between such two kinds of URSP matching, “the slice determined according to Scenario 2” should “be considered as being offered by the serving network” and it is unnecessary to consider the priority of such two kinds of matching.

2.3	3rd Question 

Issue 2
Regarding the prioritization information of the VPLMNs with which the UE may register for the network slice, CT1 has discussed the interaction between the legacy prioritization of VPLMNs (“Operator controlled PLMN selector”) and the new prioritization information of the VPLMNs with which the UE may register for the network slice. 
The discussion led to the following question:
Question 3: Would SA1 be able to provide any additional guidance regarding the interaction between legacy PLMN selection prioritization and new prioritization information for slice based PLMN selection? In particular:
a)	which list has a higher priority while performing PLMN selection? 
b)	does the trigger to perform SOR apply when the UE uses slice-based PLMN selection?

This issue is also related to different alternatives listed under Q1. “legacy PLMN selection prioritization” here is deemed as SoR mechanism. During discussion, some companies see slice-based PLMN selection as a new feature may have high priority to “legacy prioritization of VPLMNs”. In other word, if the UE receives a prioritization information for slice-based PLMN selection from the home network, the UE will ignore the legacy prioritization of VPLMNs (in order to avoid Ping-pong selection between vPLMNs). However, some operators think using “legacy prioritization of VPLMNs” selection, the UE can’t make any decision and perform PLMN selection as operator required. If Alt 1 or Alt 2 discussed in 2.1.1 is chosen, PLMN selection will be out of operator’s control. 
For Q3b, the triggers to perform SOR are as following:
1. When the UE receives the SoR container and enter the idle mode.
2. If SoR-CMCI is supported, the UE in connected mode will match the PDU session/service flow with the criteria included in SoR-CMCI and starts one or more timers with the value included in SOR-CMCI. When the timer expires, the UE enters idle mode and perform PLMN selection based on SoR information.
CT1 has also discussed some mechanism of PLMN scan.

Observation3: 
If the requirement is reworded to require that the network only provides the prioritization information of VPLMNs, it may be unnecessary to introduce a new list. CT1 will discuss how to generate the existing prioritization list considering slice information. If the requirement is reworded to require the combination of VPLMNs and Slices will be provided by Home network, SA1 may provide guideline for Question3.


3. Conclusion
SA1 may provide guideline according the observations in clause2.
