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Evaluation and conclusion document for KI#2
1. Key Issue #2 Background
	[bookmark: _Toc97057167][bookmark: _Toc97266745][bookmark: _Toc104302365][bookmark: _Toc104359330][bookmark: _Toc112923147][bookmark: _Toc112923781]5.2	Key Issue #2: Support of providing VPLMN network slice information to a roaming UE
[bookmark: _Toc92370820][bookmark: _Toc97057168][bookmark: _Toc97266746][bookmark: _Toc104302366][bookmark: _Toc104359331][bookmark: _Toc112923148][bookmark: _Toc112923782]5.2.1	Description
As an outcome of SA WG1 EASNS (Enhanced Access to and Support of Network Slice) work, clause 6.1.2.1 of TS 22.261 [4] captures the following service requirement for a roaming UE.
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.
This key issue aims at addressing the following aspects for a roaming UE requiring a network slice not offered by higher priority VPLMN(s) but available from other network(s):
-	Study how and when the HPLMN provides the UE with information about slice availability per VPLMN and prioritization information of the VPLMNs with which the UE may register for the network slice. The study includes the content of the information.
-	Study how and when to use the information received by the UE from the HPLMN to influence automatic PLMN selection.
NOTE 1:	For details on PLMN selection aspects and impacts on PLMN selection of solutions of this key issue, coordination with CT1 is needed.
NOTE 2:	Impacts to manual selection is not in scope of the key issue.
This key issue only considers the network selection procedure for the 3GPP access type.
NOTE 3:	Coordination with the Study Item FS_5WWC_Ph2 is required regarding the VPLMN selection procedure when non-3GPP access type is used.



		Solutions
	Key Issues

	
	KI#1
	KI#2
	KI#3
	KI#4
	KI#5
	KI#6

	Solution #6: Extended SoR VPLMN Slice Information transfer to UEs
	
	X
	
	
	
	

	Solution #7: Enabling awareness of Network Slice availability in VPLMNs
	
	X
	
	
	
	

	Solution #16: UE assisted slice based VPLMN prioritization for Extended SoR
	
	X
	
	
	
	

	Solution #17: Slice based VPLMN Selection Policy
	
	X
	
	
	
	

	Solution #18: Sending rejected NSSAI to the UDM to assist the UDM to steer the UE to the PLMN supporting rejected NSSAI
	
	X
	
	
	
	

	Solution #19: configuring the UE with network slice aware preferred PLMNs lists
	
	X
	
	
	
	

	Solution #20: VPLMN Selection following existing SoR information
	
	X
	
	
	
	






2. Company views
NOTE: Multiple options can be chosen for each category if a company likes.
2.0 Agreeable basic principle.  
Following fundamental principle are already proposed by all solutions. Please provide your comment on right hand column if any.
	1. Slice based SoR mechanism will configure the UE with SoR information based on current SoR mechanism defined in TS 23.122

	LGE: Ok

	
	ZTE: Yes

	
	Nokia supports this. The UDM can be configured per SUPI with the necessary SoR info policy or rely on SoRAF to provide this additional information. the SoRAF can retrieve the subscribed slices like the AMD fdoes by suing the SDM_Get operation for the SUPI. the SoRAF itnerface needs to support the new SoR info transfer (whether there is impact can be decided in CT groups)

	
	Samsung: Agree

	
	Huawei:  Agree that legacy SoR procedure and SoR information will be reused.


	
	Lenovo: Agree.

	
	NEC: Agree

	
	InterDigital: We agree that current SoR procedures, with some enhancements, should be the used to convey VPLMN/S-NSSAI information to the UE while roaming.

	
	Conclusion : this can be concluded based on majority view.

	2. Slice based SoR container from the UDM to the UE is security protected.
SA3 will further define any upgrade of security protection mechanism if needed.
	LGE: Ok

	
	ZTE: I believe there is no enhancement needed

	
	Nokia supports this scheme as nokia assumes the same security as existing SoR mechanism is possible

	
	Samsung: We believe no security enhancement is needed.

	
	Huawei: 
It should be better to first let SA3 check whether there are security issues for all kinds of solutions.
Lenovo: Agree.  We don't see a need of a new security mechanism, but SA3 may study and decide

	
	NEC:Agree

	
	InterDigital: We agree that a secured SoR container delivered to the UE from the UDM may be used to convey VPLMN/S-NSSAI information

	
	Conclusion: This can be concluded based on majority view

	3. If UE assistance information needs to be sent then it will be sent to the UDM security protected. 
Note: Whether it is needed or not depends on outcome of 2.2
SA3 will further define security protection mechanism.
	LGE: Ok

	
	ZTE: why UE assistance information

	
	Nokia does not see a need of the assistance info, it is sufficient the UE indicates

	
	Samsung: We believe no additional UE assistance information is needed

	
	Huawei: This information to be sent directly from UE can bypass the VPLMN checking.


	
	Lenovo: No.  We do not see the need for the UE to send assistance information to the UDM.

	
	NEC:Agree

	
	InterDigital: We agree that assistance information is valuable to enable the HPLMN to prioritize VPLMN/S-NSSAI priorities and this information should be protected.

	
	Conclusion : 3 supported vs 5 not supported. Let’s wait further input from other companies. 

	InterDigital: We agree that the UE capability is a good mechanism to trigger Slice-based SoR procedures.4. UDM requires UE capability of supporting slice based SoR procedure to trigger slice based SoR procedure.
	LGE: Ok

	
	ZTE: Yes, the UDM need to know the UE capability. 
I think we also need to consider mechanism for non supporting UE.

	
	Nokia: we understand this capability indication is already possible today so we just need to indicate a new capability value

	
	Samsung: We believe the UE capability is not needed to be defined in SA2 (similar to current SoR). 

	
	Huawei: if new assistance information sent from UE, it implies the UE has new capability. 

	
	Lenovo: Agree.  UDM should be aware about the UE capability to support slice based SoR procedure. 

	
	NEC: Agree

	
	InterDigital: We agree that the UE capability is a good mechanism to trigger Slice-based SoR procedures.

	
	Conclusion: Majority companies thing UE capability indication is needed. 
How it is done is discussed below in point 2.7.





2.1 Contents of SoR information provided to the UE
There are three options proposed as follows.
-	Option A. Reuse existing SoR information (Sol#20)
-	Option B. Prioritized VPLMN lists per S-NSSAI with supported S-NSSAIs (Sol#6, #18,#19)
-	Option C. Weight factor of S-NSSAIs with VPLMN priorities (Sol#19)
Please provide company view on which option is preferred.
	Company
	View [Options]
	Comments

	LGE
	Option A, B
	For legacy UE, option A needs to be supported.
For Rel-18 UE, option B.

	ZTE
	Option A or B
	For non supporting UE, option A,
For supporting UE, option B

	Nokia
	A,B,C
	Weight factors are needed as when multiple slices apply the selected PLMN should be the one selected based on the highest weight.
we still need to support the option to just send the nondimensional current PLMN LIST taking into account the subscribed slices support in VPLMNs (option A) and also the per S-NSSAI preferred PLMN list. (Option B).

	Samsung
	Option A or Option B
	

	Ericsson
	Option B
	

	Huawei
	A
	Does not see the need to introduce other new information. 

	Lenovo
	Option A, B
	For non-supporting UEs, the SoR-AF provides non-enhanced SoR container, i.e. Option A. 
For supporting UEs option B is used. 

	NEC
	Option B
	

	Interdigital
	B
	Prioritization is valuable as it helps the HPLMN select appropriate S-NSSAI/VPLMN combinations

	Apple
	Option B
	



Option A: 1
Option B: 4
Option A and B:5
Option C: 1
Conclusion 4: The content of the SoR will be based on option A and B 
For the legacy UE the SoR-AF will reuse the existing SoR content but the UE supporting slice based SoR feature the legacy UE will send Prioritized VPLMN lists per S-NSSAI with supported S-NSSAIs (Sol#6, #18,#19).



2.2 UE provided assistance information
Some solutions propose to use UE provided assistance information to generate SoR information as follows.
-	Option A: Requested NSSAI (Sol#6)
-	Option B: Allowed NSSAI / Rejected NSSAI (Sol#18)
-	Option C: Expected NSSAI: Requested NSSAI to be used in the next Registration (Sol#20)
-	Option D: Slice Group information in SIB16 (Sol#16)
-	Option E: No need for UE provided assistance information
Please provide company view on which option is preferred.
	Company
	View [Options]
	Comments

	LGE
	Option E
	If SoR information contains list of supported slices, UE does not need to provide Requested / Allowed / Expected NSSAI to the UDM.
Option D may have impact to UE since the UE needs to read SIB16 of neighbouring cell before sending slice group information.

	ZTE
	[Option E]
	For non supporting UE, the VPLMN may provide the assistant information to UDM. 
For supporting UE: the UE only provides the UE capability to UDM. The UDM provides a prioritized VPLMN lists with supported S-NSSAIs to the UE

	Nokia
	E
	It is not clear why we need dynamic steering of roaming: this will be quite energy inefficient and cause lots of interactions with UDM. the concept of Expected S-NSSAI can be simply replaced by indication of need of SoR info slice aware. We ssume that if any location based criterial is necessary which should be part of SoR info,

	Samsung
	Option E
	

	Ericsson
	Option A
	

	Huawei
	ABC
	It is better to be sent from UE side then the VPLMN will not be able to change it. 


	Lenovo
	Option E
	In our view it is inefficient if the SoR information is tailored/updated each time when UE's Requested/Allowed/Expected NSSAI change, as it would result in frequent SoR update, increased signalling and frequent VPLMN changes.

	NEC
	Option A, B, D
	

	InterDigital
	ABC
	This information is valuable as it helps the HPLMN select appropriate S-NSSAI/VPLMN combinations

	Apple
	Option A
	



Option A: 5
Option B: 3
Option C: 2
Option D: 1
Option E: 5
Conclusion: Not conclusive. the choice will be between option A and E. let’s discuss this further during next week or meeting.
TBD 1: No UE assistance information vs Requested NSSAI as UE assistance information.

2.3 Triggering of SoR procedure
This is related with clause 2.2 as if UE provided assistance information is needed, the SoR procedure is triggered by the UE. Besides that, Sol#7 proposes to have additional trigger.
-	Option A: UE provides assistance information to the UDM and it triggers SoR based on operator policy (Sol#6, #18, #20)
-	Option B: UE provides deregistration cause "lack of S-NSSAI in this VPLMN" to the AMF and it is relayed to the UDM (Sol#7) and and it triggers SoR.
-	Option C: No need for additional SoR trigger except the capability indication
Please provide company view on which option is preferred.
	Company
	View [Options]
	Comments

	LGE
	Option C
	

	ZTE
	Option C
	

	Nokia
	C
	Following the current SoR procedure we can just obtain SoR info when UE registers with a PLMN and indicated it support slice aware SoR.

	Samsung
	Option C
	

	Ericsson
	Option A
	

	Huawei
	A
	CN needs to know when to update the SoR.
 

	Lenovo
	Option C
	

	NEC
	Option A
	

	InterDigital
	B
	A proactive behaviour speeds up the SoR process without requiring the UE to need additional signalling to deliver the SoR after the UE leaves the current VPLMN. The UE get the Slide-aware SoR info and it can immediately use it to find a VPLMN with available S-NSSAI(s)

	Apple
	Option A
	



Option A: 4
Option B: 1
Option C: 5
Conclusion: No clear mandate. It will be between option A and option C.
TBD 2: Whether UE needs to provide assistance information to the UDM to trigger slice based SoR mechanism is needed or not. 

2.4 UDM provided assistance information
Some solutions propose to use UDM provided assistance information to generate SoR information as follows.
-	Option A: Subscribed S-NSSAIs (Sol#6, Sol#20)
-	Option B: No need for UDM provided assistance information
Please provide company view on which option is preferred.
	Company
	View [Options]
	Comments

	LGE 
	Option A
	SoR AF needs to know Subscribed S-NSSAIs to avoid sending unnecessary information.

	ZTE
	Option A
	The SORAF should use the subscribed S-NSSAI to determine the slice specific SoR. 

	Nokia
	This is a questions tha tis wrongly stated
	The UDM just provides SoR not sure why it should provide assistance info. if this means the SoRAF receives this info from UDM, an alternate method is SoRAF pullss the subscription info it needs from UDM using the Nudm_SDM_GET operation.

	Samsung
	Option B
	

	Ericsson
	Option A.
	The UE can include what it wants. UDM cannot do more. So any information can be included in the transparent container from the UE to SoR-AF via UDM.

	Huawei
	A
	Agree the subscribed S-NSSAI can be used for checking. It can also be used for legacy UEs


	Lenovo
	Option A
	The UE's Subscribed S-NSSAIs helps the SoR-AF to derive UE-tailored SoR info.

	NEC
	Option B
	

	InterDigital
	A
	The information may be useful to determine prioritization of V-PLMN/S-NSSAI combinations

	Apple
	Option A
	



Option A: 7
Option B: 2
TBD 3: Whether SoR AF needs assistance information from the UDM (e.g. Slice subscription information) FFS.

2.5 Triggering of VPLMN selection
Sol#17 proposes to provide a policy that indicates in which condition the UE is allowed to trigger VPLMN selection. Other solutions leaves it as UE implementation.
-	Option A: Based on network policy (Sol #17)
-	Option B: Based on UE implementation (Sol #6, #18, #19)
Please provide company view on which option is preferred.
	Company
	View [Options]
	Comments

	LGE
	Option A
	It would be helpful if network can control UE behaviour rather than leave it as UE implementation.

	ZTE
	Option B
	

	Nokia
	B
	PLMN selection should be triggered when the UE needs to do it based also on SoR info.

	Samsung
	Option B
	

	Ericsson
	Option B.
	

	Huawei
	B
	Follow existing logic. And it is better to check how to avoid the VPLMN change this policy.


	Lenovo
	Option B
	

	NEC
	Option B
	

	InterDigital
	B
	

	Apple
	Option B
	



Option A: 1
Option B: 8
Conclusion 5: The UE will perform the PLMN selection based on the received Slice based SoR container.
2.6 Signalling involved to transfer extended SoR container.

Following two options are defined to transmit slice based SoR container from the SOR-AF to the UE. 
-	Option 1: Slice based SoR container is transmitted during the Registration procedure (Sol #6, #18, #19, #20)
-	Option 2: Slice based SoR container is transmitted when the UE has been already registered using DL NAS Transport mechanism. (Sol #6)
-	Option 3: Slice based SoR container is transmitted during the De-registration procedure (Sol #7)
Multiple options can be chosen.
	Company
	View [Options]
	Comments

	LGE
	Option 1, Option 2
	Current SoR already supports both options.

	ZTE
	Option 1+Option2
	The slice based SoR information can be sent during the UE initial registration procedure. However the UDM may provide update at any time.

	Nokia
	1 and 2
	Noth are allowed by existing SoR so should be both supported.

	Samsung
	Option 1 + Option 2
	It is needed that Slice based SoR Container can be provided via both Registration procedure and UE Configuration update procedure

	Nokia
	Option 1
	

	Huawei
	unclear
	It is unclear what extended SoR container is. It seems related to how to transfer the assistance information. If so, suggest to link together with that question.


	Lenovo
	Option 1 and 2
	Same as today's SoR provisioning.

	NEC
	Option 1 and 2
	

	InterDigital
	1 and 3
	

	Apple
	Option 1 and 2
	



Option 1: 2
Option 2: 0
Option 1 and 2: 7
Option 3: 1
Conclusion 6: The Slice based SoR container will be transmitted during the registration procedure (Sol #6, #18, #19, #20) as well as using DL NAS Transport procedure (Sol #6).

2.7 How the network (UDM or SoR AF) gets slice based SoR support capability 
-	Option A: UE based approach. The UE sends the capability to the UDM via AMF during the registration procedure. (Sol #6, #17, #18, #19)
-	Option B: Network based approach. The UDM fetches the UE capabilities using an extended UE Parameter Update procedure. (Sol #6)
More than one options can be possible.
	Company
	View [Options]
	Comments

	LGE
	Option A
	

	ZTE
	Option A is simpler. 

	Option A is simpler. 


	Nokia
	
	Nokia would like to adopt same approach as current SoR... 


	Samsung
	
	We don’t see a need to define the UE capability in SA2 (stage 2)


	Ericsson
	
	HN provides SoR info as in baseline and requests ACK. In response. If the UE supports reception of slice-aware SoR information, and determines that the received SoR information, as in current baseline, in HN preferred VPLMN (where the UE is currently registering) do not support the requested S-NSSAIs, the UE can request slice-aware SoR information. The UE includes the container for the slice-aware SoR information in the ACK. This is implicit support by the UE.3

	Huawei:
	
	First need to agree whether explicit capability is required

	Lenovo
	Option A
	It is aligned to the current principle that UE indicates Core Network capabilities to the network. 

	NEC
	Option A
	

	Apple
	Option A
	



Conclusion: 
Option A: 5.
Option B: 0
Further discussion :1 
TBD 4 : How the UDM gets the UE capability whether the UE support slice based SoR is FFS.
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