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1
Introduction

This paper is to provide a report of email 251 based on the session notes [1]:

·  [AT113-e][251][Slicing] Conclusions on slice-based cell (re)selection (Huawei)

Scope: 

· Determine what can be concluded as part of the SI on slice-based cell reselection/selection and provide TP on conclusion


Intended outcome: 

· Discussion summary in R2-2101974 (by email rapporteur).


Deadline for providing comments, for rapporteur inputs, conclusions and CR finalization:  

· Initial deadline (for companies' feedback):  1st week Fri, UTC 0900 
· Initial deadline (for rapporteur's summary):  2nd week Mon, UTC 1200
In addition, the latest RAN2 agreements are listed in section 5.

Since upload announcement is not mandatory required, indicating contact person is helpful in case companies would like to offline. The same list as last email discussion is copied here, please correct the list if contact person is changed.

	Company
	Name
	Email

	Qualcomm
	Peng Cheng
	chengp@qti.qualcomm.com

	Huawei
	Jun Chen
	jun.chen@huawei.com

	OPPO
	Zhe Fu
	fuzhe@oppo.com

	Vodafone 
	Manook Soghomonian 
	Manook.soghomonian@vodafone.com 

	Intel
	Seau Sian Lim
	seau.s.lim@intel.com

	Nokia
	Gyorgy Wolfner
	gyorgy.wolfner@nokia.com

	CMCC
	Ningyu Chen
	chenningyu@chinamobile.com

	Xiaomi
	Xiaofei Liu
	liuxiaofei@xiaomi.com

	Fujitsu
	Ohta, Yoshiaki
	ohta.yoshiaki@fujitsu.com

	Apple
	Yuqin Chen
	yuqin_chen@apple.com

	ZTE
	Yuan Gao
	gao.yuan66@zte.com.cn

	SoftBank
	Katsunari Uemura
	katsunari.uemura@g.softbank.co.jp

	KDDI
	Hiroki Suezaki
	hi-suezaki@kddi.com

	Samsung
	Hyunjeong Kang
	hyunjeong.kang@samsung.com

	Ericsson
	Håkan Palm
	Hakan.l.palm@ericsson.com

	LGE
	HyunJung Choe
	stella.choe@leg.com

	Futurewei
	Hao Bi
	Hao.bi@futurewei.com

	Sharp
	Art Ishii
	ishiia@sharplabs.com

	Spreadtrum
	Xiaoyu Chen
	xiaoyu.chen@unisoc.com

	Turkcell
	İzzet Sağlam
	Izzet.saglam@turkcell.com.tr 

	CATT
	Chunlin Ni
	nichunlin@catt.cn 

	Google
	Pavan Nuggehalli
	nuggehalli@google.com

	
	
	


2
Discussion

In the session notes [1], some categories of contributions are provided by the session chair, e.g. Cell reselection and RRCRelease, SIB broadcast of S-NSSAI information, TPs to capture the SI conclusions, Validity area for slice-based cell (re)selection, Does UE need to know the intended slice for MT access? It is suggested to use them for collecting comments.

2.1
The slice info in SI message

2.1.1
For cell selection
In Tdoc[15] and Tdoc[2], some proposals (as below) are provided for details on the solution, so it is proposed to use them for discussion.

[15] R2-2100128
Discussion on candidate solutions of slice-based cell (re)selection
Qualcomm Incorporated
discussion
Rel-17
FS_NR_slice

Proposal 2: For Solution 2 (i.e. slice-based cell selection), RAN2 is kindly suggested to first focus on the simple solution to include the supported slice information in SIB unless if RAN2 conclude that it can’t resolve the issues

[2] R2-2100767
Broadcast information for slice aware cell selection/cell reselection
LG Electronics UK
discussion
Rel-17

Observation 1: Broadcasting S-NSSAI may incur security concern from network point of view.  

Proposal 1. For slice aware cell selection, a RAN node broadcasts Slice/Service type (SST) in SIB1.
Proposal 2. For slice aware cell reselection, a RAN node broadcasts S-NSSAIs of neighbor cells in a short and encoded manner.

In the session notes [1], some candidate solutions are mentioned for slice related selection info, e.g. providing only SST, on-demand SIB, SIB segmentation, slice grouping or slice associated UAC information. Such agreements can be also used here.

Summary proposal 1: 

For cell selection purpose, RAN can broadcast the slice info in SI message, e.g. providing only SST, on-demand SIB, SIB segmentation, slice grouping or slice associated UAC information.

Question 1: Do companies agree summary proposal 1? Please provide comments if any.
	Company
	Agree or not (Yes/No)
	Comments

	Qualcomm
	Yes
	Our understanding on “slice info” here means supported slice(s) in serving cell and neighbour cells. And we think below issues are stage 3 details which are agreed to be discussed in WI phase:

1) Signalling of “slice info”

· Signalling candidates include: S-NSSAI, or SST, or encoded slice index (for security concern), or slice group index (if slice group is introduced), or reusing access category 

2) How to broadcast “slice info” (for payload size concern)

· Candidates: on-demand SIB, or SIB segmentation

	ZTE
	Yes
	· We share similar understanding with QC that the slice info means the supported slice of the serving and neighbour cells and we understand such information would be useful for both cell selection and reselection, especially the supported slice info of the neighbour cells. 
Thus, we would suggest to change the wording into: “To assist cell (re)selection, RAN can broadcast the supported slice info of the serving cell and neighbour cell in SI message, e.g. providing only SST, on-demand SIB, SIB segmentation, slice grouping or slice associated UAC information.”
· Agree with QC that downselection from the candidate solutions can be done in WI phase with the pay load and security concern taken into account. Just to highlight that the SST/slice index/slice grouping/access category method would also be helpful in reducing the payload size while SIB segmentation and on demand SIB would not be helpful in reducing the size but can be last trick when the payload size can not be further reduced.

	Google
	Partly yes
	Since this question is only about cell selection, we do not think slice info for cell selection purposes should include any neighbouring cell information.

In addition, we agree with QC and ZTE that down-selection of candidate solutions needs to be done in WI phase. Having said that we should be careful about SI size since, as some companies observed online, that some candidate solutions like SIB segmentation may not be appropriate. 

Maybe we can rephrase the proposal to reflect that slice info will be broadcast and that details are to be resolved in WI phase without mentioning specific solutions.

	Xiaomi
	Partly yes
	Considering different slices may have different preferred frequency(s) where slices are optimally served, as geographical location 4 captured in the TR38.832 shown, we think the preferred frequency(s)  per slice can also be provided to UE in SIB.

We are fine to focus on including slice info in SIB firstly, but we think other slice related cell selection info(e.g. preferred frequency(s) per slice) should also be considered for cell selection.
Therefore, we think the wording should be changed into “For cell selection purpose, RAN can broadcast the slice info as baseline in SI message, e.g. providing only SST, on-demand SIB, SIB segmentation, slice grouping or slice associated UAC information.”

About the related issues which can be agreed to be discussed in WI phase, besides the security concern and payload size many companies have raised, we think the slice priority also need to be defined to decide the frequency priority for cell selection and reselection as the intended slices may includes multiple slices. The slice priority is decided by UE or by network can be FFS.

	CATT
	Yes
	For cell selection case, the slice information should only include slice information of serving cell. 

Agree with QC/ZTE/GG about the down-selection of the candidate solution could be done in WI phase.

But we need check whether the solution listed after e.g. can be used in cell selection.

	OPPO
	Yes
	In our understanding, slice info indicated by SI message means the supported slices in serving cell and neighbour cells, it is helpful to UE to find proper cell as soon as possible. 

Regarding the details, we agree with companies above that it can be discussed and down-selected in WI phase, here we only need clarify our scope for the following phase.

Regarding slice priority, we think it is possible that more than one slice is the intended slice and indicated to UE AS from UE NAS. We can further discuss the details on how to select one of them in WI phase. 

	Ericsson
	Partly yes
	Comments raised by others are valid. 

We also raise that no evaluation on gains has been done, and the more detailed impact on the full cell selection process have not been presented. Once a draft solution is more clear, RAN2 can asses.

	Apple
	Yes
	We think it’s quite desirable to support the provision of slice info of serving cell, to facilitate cell selection procedure. Detailed solution could be left to WI phase.

In addition, we would like to bring to companies’ attention to consider slicing in the shared network deployment (R2-2100877).  This is especially needed to be discussed if the solution using UAC is selected.

	Spreadtrum
	Yes
	We share similar views with Google that the “slice info” for cell selection should include supported slices of serving cell but doesn’t need include the supported slices of neighboring cells.

For additional slice info in SIB, its payload size could be reduced if associated with SST and reusing on demand SI or SIB segmentation mechanisms.  
The security issue is not clear for now, which could be further studied in WI phase.      


2.1.2
For cell reselection
In Tdoc[15], Tdoc[19] and Tdoc[7], some proposals (as below) are provided for details on the solution, so it is proposed to use them for discussion.

[15] R2-2100128
Discussion on candidate solutions of slice-based cell (re)selection
Qualcomm Incorporated
discussion
Rel-17
FS_NR_slice

Proposal 6: For Solution 3 (i.e. slice-based cell reselection), RAN2 is kindly suggested to first focus on the same solution of slice-based cell selection, i.e. supported slices info can be included in one SIB type for both cell selection and reselection.
[19] R2-2102231
Considerations on contents of slice related cell selection info
KDDI Corporation
discussion

Proposal 1 : With regard to slice info, RAN2 discuss which option(s) should be captured in TR.

· Option1 : Only supported NSSAI lists 

· Option2 : Option1 + dedicated priority which is overwriten by the UE. With this option, the UE supporting the intended NSSAI overwrties the current priority with a new priority included in the slice related cell reselection info.

· Option3 : TAC/TAI list related info of the neighboring cells

· Option4 : Option3 + dedicated priority which is overwriten by the UE

[7] R2-2100876
Discussion on slice based cell selection and re-selection
Apple
discussion
Rel-17
FS_NR_slice

Observation 1: Current dedicated priority mechanism does not work properly since the dedicated priority configuration is only valid in a small area, and UE may move out of the area when T320 is still running.

Proposal 1: RAN2 to discuss whether the validity issue in dedicated priority mechanism should be solved. 

Proposal 2: Suggest to discuss that NW to broadcast slice type related information such as slice types supported by current cell and neighbor cells, slice type specific cell selection and re-selection parameters.

Summary proposal 2: 

For cell reselection purpose, RAN can broadcast the slice info (e.g. providing only SST, on-demand SIB, SIB segmentation, slice grouping or slice associated UAC information) of the current cell and neighbour cells, and dedicated priority for slices.

Question 2: Do companies agree summary proposal 2? Please provide comments if any.
	Company
	Agree or not (Yes/No)
	Comments

	Qualcomm
	Yes
	Similar to Question 1, our understanding on “slice info” here means supported slice(s) in serving cell and neighbour cells. And we think below issues are stage 3 details which are agreed to be discussed in WI phase:

1) Signalling of “slice info”

· Signalling candidates include: S-NSSAI, or SST, or encoded slice index (for security concern), or slice group index (if slice group is introduced), or reusing access category 

2) How to broadcast “slice info” (for payload size concern)

· Candidates: on-demand SIB, or SIB segmentation

Update in Jan. 29:
We don’t agree to include “cell reselection priority per slice” in proposal and TR. this solution can be regarded as one enhancement of the solution to include supported slice information in SIB, and it may have payload size issue if per-slice frequency priority is included in SIB. Furthermore, if the UE’s intended slices include more than 2 S-NSSAIs, it is not clear how the UE can determine the slice priority: e.g. leave it to UE implementation or request SA2/CT1 to introduce slice priority in NAS signaling. 

 

	ZTE
	Yes
	· Per the following agreement last meeting, we understand the cell reselection info mentioned in email discussion [Post112-e][253][RAN slicing] Prioritized solutions for RAN slicing refers to cell reselection priority per slice. 
· 7: The following solution approaches are captured in the TR and will be studied in this SI:
Solution 1: Legacy dedicated priority via RRCRelease message.
Solution 2: Slice related cell selection info, the slice info of serving cell and neighboring cells is provided in the system information or RRCRelease message. FFS: what information is broadcast.
Solution 3: Slice related cell reselection info (e.g. Cell reselection priority per slice), the slice info of neighboring cells is provided in the system information or RRCRelease message. FFS: what information is broadcast.
Solution 5: Rel-15 mechanisms such as HO, CA, DC and redirection can be used to access the intended slice in different cell

· Since we talk about broadcasting the reselection priority here, we should not say “dedicated priority” as dedicated priority means the reselection priority provided via RRCRelease message and is UE specific instead of cell specific.

· As commented above, we understand proposal 1 and 2 can be merged into one:

To assist cell (re)selection, RAN can broadcast the supported slice info (e.g. providing only SST, on-demand SIB, SIB segmentation, slice grouping or slice associated UAC information) of the current cell and neighbour cells, and Cell reselection priority per slice.

	Google
	Yes
	We agree that reselection information should contain slice info for both serving and neighbouring cells, and can contain slice-specific reselection priorities. However, concerns of SI size need to be addressed, so reselection priorities could be based on say slice groups rather than individual slices.

	Xiaomi
	Yes.
	Same comments as Q1.

To be differentiated to the legacy “dedicated priority”, we are fine to the ZTE wording changed, i.e. cell reselection priority per slice. But we think the cell selection and cell reselection need to be separated for detail discussion and the merged can be done later if needed.

“For cell reselection purpose, RAN can broadcast the slice info (e.g. providing only SST, on-demand SIB, SIB segmentation, slice grouping or slice associated UAC information) of the current cell and neighbour cells, and cell reselection priority per slice.”

For different slices may have different cell reselection priority and the UE intended slices may includes multiple slices, we think the slice priority need to be defined and provided to UE AS to decide the frequency priority used for reselection.

	CATT
	Yes
	For cell reselection, the slice information of neighbour cell is needed. As answer in Q1, we suggest discuss the detail of the slice information in WI. But we need check whether the solution listed after e.g. can be used in cell reselection.

	OPPO
	Yes
	In our understanding, slice info indicated by SI message means supported slices in serving cell and neighbour cells, and per-slice frequency priority (if slice group is introduced, it can be per-slice group frequency priority). Based on this, we support to change “dedicated priority for slices” as “cell reselection priority per slice or slice group”.

	Ericsson
	Yes, but
	We are OK with ZTE text for cell re-selection.

	Apple
	Yes
	We think the text proposal from OPPO is fine.

	Spreadtrum
	Yes
	The slice info for cell reselection should contain supported slices in serving cell and neighboring cells. 

And dedicated priority for slices is only contained in RRC Release message. For SIB, cell reselection priority for slice is preferred. 

As for issues of security and payload size, we share the same views as mentioned in Question1.


2.2
The slice info in RRC release message

From email rapporteur’s point of view, the slicing info in RRC release message solution can follow the considerations in section 2.1.

For RRC release message solution, there are some supports and concerns, based on contributions in this meeting. One solution proposed by some companies is RRC release message solution with slice info (the same as for SI message solution), so it is proposed to discuss it.
Question 3: Do companies agree the slice info in RRC release message? Please provide comments if any.
	Company
	Agree or not (Yes/No)
	Comments

	Qualcomm
	No
	We are not convinced by the benefit to include supported slice info in RRC release message:

1) It can’t resolve issue 2 (i.e. validity issue) and issue 3 (i.e. area-specific frequency priority) identified in TR 38.832.

2) Legacy RRC release mechanism based on RFSP is UE dedicated signalling / frequency-priority. Then because UE’s allowed S-NSSAI(s) are available in the NW, NW can provide dedicated frequency priority taking UE’s slice priority into account. Thus, we don’t see the need to include slice info.

	ZTE
	/
	If the slice specific reselection priority or supported slice info of the neighbor cells is broadcast in system information, the benefits for providing such information via RRCRelease message would be limited but it is still something nice to have.

	Google
	No
	Agree with ZTE that the benefits are not clear. We are also hesitant to leave too many “study” aspects for the WI phase.

	Xiaomi
	Yes
	We think the slice related cell reselection info provided in RRCRelease  can be configured per UE considering network conditions and UE requests while the info in SIB is configured per cell. Besides, the slice info can be explicitly indicated in RRCRelase message without security concern.
For the issue2/3 some companies concerned about, we think for issue 2, it is not a big issue as UE has ever established a RRC connection with network and for the maximum value of T320 is min180 which is long enough to avoid frequent reconfiguration of dedicated priorities. For issue 3, it can be resolved by configuring valid area in RRCRelease message.

In conclusion, we think slice related cell reselection can be configured per UE in RRCRelease and the concern issues can be easily solved.

	CATT
	
	If the slice information included in SIB, we don’t suggest that the same information are included in RRC release. The specific slice information for specific UE may be included in the RRC release to assist the UE cell selection.

	OPPO
	Yes
	The slice-related frequency priority provided in SI message is per cell parameter. This information may be different from the one provided in RRCRelease message, since the later one is per UE frequency priorities, which considers UE’s requirement and is decided based on RFSP.

	Ericsson
	Yes
	This option should not be ruled out now.

	Apple
	
	If the slice info is provided in SIB, we also agree having it in RRCRelease is less justified.

But we are open if companies have interests.

	Spreadtrum
	Yes
	It is beneficial for configuring UE-specific slice based cell reselection info. Compared to broadcast slice info in SIB, the UE-specific method could serve for specific UE and adjust the cell load level based on the RRM policy of gNB.


In Tdoc[7] and [8], proposals are provided for validity area mechanism. From the email rapporteur’s point of view, the validity area mechanism is an enhancement to RRC release message solution mentioned above. To be more specific, the relevant proposals are:

· P1 in Tdoc[7]

Proposal 1: RAN2 to discuss whether the validity issue in dedicated priority mechanism should be solved. 

· P1, P3 in Tdoc[8]

Proposal 1: The valid area of dedicated frequency priority for cell (re)selection is introduced. 

Proposal 3: The valid area is introduced for slice related cell reselection info provided in RRCRelease message. 

Question 4: Do companies agree P1 in Tdoc[7] and P1&P3 in Tdoc[8]? Please provide comments if any.
	Company
	Agree or not (Yes/No)
	Comments

	Qualcomm
	See comments
	We agree that validity area can in principle resolve the identified issue 2 (i.e. validity issue) and issue 3 (i.e. area-specific frequency priority) identified in TR 38.832. However, we should be careful because it was not in the list of prioritized solution which gets majority support. Actually, the similar idea was discussed in rel-16 early measurement. During the discussion, all the infra-vendor had concern on how NW can configure validity area because it will require tight coordination on different cells which may from same or different NW-vendors. Note that it is different from existing X2/Xn based signaling which is for CONNECTED UE. It is not likely for a serving gNB sending RRC release to predict which cells the UE may move during IDLE/INACTIVE state, and coordinate with them on UE’s validity area.

Thus, we are neutral but leave infra-vendors to evaluate the impacts. But we think if it is agreed to be considered, it should have lower priority than broadcasting solution in SIB because the later one had been discussed extensively before. 

	ZTE
	No
	We do not fully understand the benefits of these proposed methods and whether it is within the scope of this SID.

The motivation for introducing per slice reselection priority is that NW may want UE trying to access the same slice to camp on cells in different frequencies in different areas.

If slice specific reselection priority is broadcast per cell, it will be valid within the coverage of that cell. NW can change the priority by updating the system information and it will be applicable to all the UEs under this cell.

If the valid area is used for dedicated reselection priority, NW can only update it per UE next time when UE is released from connected to idle/inactive mode.

	Google
	No
	Agree with previous comments

	Xiaomi
	Yes
	For the issue 3, when UE moves to a area which the slice specific frequency priority is different from that in previous area, the dedicated priority in RRCRelease can be still valid because of the running valid timer and the dedicated priority can overwrite the broadcast priorities, and then UE will apply the wrong frequency priority for cell (re)selection. Then the solution is to invalidate the previous dedicated priority in RRCRelease when UE moves outside dedicated areas.
Thus, we think the valid area of dedicated frequency priority in RRCRelease for cell (re)selection can be introduced as a candidate solution to solve the issue 3.

	CATT
	No
	Agree with above. The valid area is enhancement for the RRC release solution. If we select the solution about slice related information are broadcast in SIB, we don’t need discuss this issue.

	OPPO
	Yes
	It is a good way to resolve the issue that the dedicated priority always overwrites the broadcast priorities, which is already mentioned in Issue 3. Note that even if there is no support on slice info in RRCRelease message, we also need to resolve the issue once legacy RRCRelease with frequency priority info is received by UE.

	Ericsson
	Hm
	We do not want to rule out this concept now. We should still allow company contributions.

	Apple
	Yes
	First, we need to clarify something on the question from ZTE. Actually we don’t think this is an optimization but consider this is an issue has to be addressed if the slicing deployment is not homogeneous. When NW provides the dedicated priority to UE (no matter with or without slice info), NW bases on the interested service of the UE at the moment to make such config. Afterwards, UE continues to apply this dedicated config (which gets invalid when UE moves outside current location area) regardless the SIB info received from cells it camps as long as T320 does not expire. 

Second, to Qualcomm’s comment, we think validity area introduced in early measurement gives us a quite nice scheme to use, saving the efforts to design a new model from the scratch.

	Spreadtrum
	Yes
	The valid area could solve the identified issues and is beneficial to NW compatibility. We recommend to agree the introduction of valid area to RRC Release message.
As for concerns mentioned by Qualcomm, we think the gNB could collect supported slice info from nearby cells via Xn interface in most cases. If supported slice info of nearby cells is unavailable, the legacy RRC Release message can be used.

The issue of ZTE’s comments is the frequency priority broadcast in SIB possibly be overwritten by dedicated frequency priority indicated in RRC Release message before dedicated timer expires. 
When dedicated timer expires, UE could ignore the info received in RRC Release message and begin to use info broadcast in SIB.
And compared to SIB method, RRC Release message has advantages in high security and high volume of delivered slice info. 


2.3
The need to know the intended slice for MT access

In Tdoc[9] and [10], there are views regarding MT access scenario. In summary, there are two options:

· Option 1 (Tdoc[9]): no need for UE to use intended slice for MT access, and thus the UE does not know such info in its AS layer

· Option 2 (Tdoc[10]): indicate the indicated slice for MT access (i.e. in paging message), and it can be slice index or slice group index in order to resolve security and payload concern on S-NSSAI in paging message

Question 5: Which option do companies prefer? Please provide comments if any.
	Company
	Preferred option
	Comments

	Qualcomm 
	Option 2
	We think including intended slice info for MT service is useful at least for slice specific RACH. If the upcoming MT service is associated with urgent slice (URLLC), the UE should be allowed to use prioritized RACH resource or parameters to reduce collision and latency. 

Meanwhile, please note in SA2, MU-SIM has agreed to include some indication for voice traffic in paging. We think slicing can reuse the similar way. But the signalling details can be discussed in WI phase

	ZTE
	See comments
	We understand indicating the slice for MT service would be useful for the random access procedure as UE can select an associated RACH resources but we do not think it will be useful for cell reselection procedure. 

If the slice info is indicated in paging message and the camped cell does not support that slice, what is the expected UE behaviour? If the expected UE behaviour is that UE perform cell reselection after receiving the paging and knows the slice info, we think it is quite inefficient and it would be better for UE to access to the current cell and let NW perform HO or redirection.

So we think indicating the slice info for MT service might be useful but not for cell selection and reselection.

	
	
	


Rapp’s note: the above text is removed because both email#251 and 252 ask a question regarding slice info in paging. After co-ordinations betweem companies, the text and question are modified as below.

For slice based cell (re)selection and slice based RACH topics, some contributions (e.g. Tdoc[9], [10], R2-2100424, R2-2100599) suggest to indicate slice info in paging message for MT traffic. So it is proposed to discuss it here.
Question 5: Do you support to indicate slice info in paging message for MT traffic in either slice specific cell (re)selection or slice specific RACH? Details left to WI phase. Please provide comments if any.

	Company
	Agree or not (Yes/No)
	Comments

	Google
	No
	These seem like optimizations rather than critical. Also paging message design is not entirely in RAN2 scope.

	Qualcomm
	Yes
	We think including intended slice info for MT service is useful at least for slice specific RACH. If the upcoming MT service is associated with urgent slice (URLLC), the UE should be allowed to use prioritized RACH resource or parameters to reduce collision and latency. 

Meanwhile, please note in SA2, MU-SIM has agreed to include some indication for voice traffic in paging. We think slicing can reuse the similar way. But the signalling details can be discussed in WI phase together with SA2.

	Xiaomi
	Yes for slice specific RACH.

No for slice specific cell (re)selection
	For slice specific cell (re)selection, we think the cell (re)selection triggered by MT traffic  should not be considered since the MT service traffic has arrived, and at that time UE perform cell (re)selection may introduce extra access delay.  So for slice specific cell (re)selection, there is no need to indicate slice info for MT traffic in paging.
But for slice specific RACH, it is beneficial for UE to get the slice info for MT traffic, so that UE can apply the slice specific RACH configuration to get reliable RACH.

In conclusion, we think it is useful to indicate slice info in paging message for MT traffic in slice specific RACH, but it is not used for slice specific cell (re)selection.

	CATT
	No
	No significant benefit is foreseen by introducing the slice information in the paging message. But it is for sure introducing big payload in paging message. As some company analysis, the NSSAI list almost occupies the whole left bits in paging message.

Especially for cell (re)selection, it is not clear whether it brings any optimization. If the serving cell is not support MT service slice, the UE perform cell reselection similar as no slice information in paging.

For the slice-specific RACH, we need do more assessment on the benefits about the slice information in paging.  The common RACH resource should be enough to support the MT access. 

	OPPO
	Yes
	If slice info is included in paging for MT service, UE can select the associated RACH resource for random access. Accordingly, the gNB can assure fast access of the slice when it knows what is the intended slice based on RACH resource. In addition, if the slice deployment in R17 extends, i.e. different cells in one TA can support different slices, slice info in paging is also useful for cell (re)selection.

Regarding the details of slice info in paging, we agree to discuss it in WI phase. To us, slice identity in paging is recommended to be represented in the similar way as the one in SI message, to keep a simple and uniform solution for all issues.

	Ericsson
	No
	We agree with comments above on slice based cell (re)selection.

Further analysis needed to assess if slice info in paging message is motivated or required for slice-specific RACH, since total delay already dependent on DRX time

	Apple
	Yes
	It’s beneficial for UE to either performing slice based RACH prioritization or cell reselection. Considering the same discussion is happening in MUSIM, our suggestion is to have a unified design for paging message with the need for slicing considered.

	Spreadtrum
	Yes 
	As argued in R2-2100660, we support to indicate slice info in paging message for MT traffic. The UE needs to know the slice info of MT service, so that it can initiate RA process for MT service on slice based RACH resources and/or apply slice based RACH prioritizations. 

Considering the UAC, if UE doesn’t know the slice info of MT service, UE will always try to establish RRC connection for MT service when paged by NW. However, the cell UE camps currently may not support the slice associated with MT service. The establishment will be rejected and cause access delay. 

The suitable way is to inform UE of slice info for MT service. We support to add slice info in paging message. The possible security and payload size issue which could be solved using similar method to slice info in SIB, like applying encryption methods or slice mapping policy to indicator. The solution could be further studied during WI phase.


2.4
Conclusion for slice-based (re)selection

The following TPs are provided by companies. As mentioned in section 1 introduction, it may be beneficial to select some of them for further discussion.

TPs to capture the SI conclusions:

[3] R2-2101804
Discussion on SA2 LS, potential solutions and draft TP for slice-based cell (re)selection
CMCC
discussion
Rel-17
FS_NR_slice

Proposal 2: Broadcasting slice related cell (re)selection info for solution 3 and solution 4 are recommended for normative work.

Proposal 3: Capture the attached TP into TR 38.832.

[4] R2-2101295
TP: Solution 1 and 2 for fast access to slice
Ericsson
discussion
Rel-17
FS_NR_slice

[5] R2-2100547
Discussion on cell selection and reselection for slicing
Nokia, Nokia Shanghai Bell
discussion
Rel-17
FS_NR_slice

[6] R2-2101699
Slice based Cell (re)selection under network control
Huawei, HiSilicon
discussion
Rel-17
FS_NR_slice

Question 6: Do companies agree TPs in [3], [4], [5], [6]? Please provide comments if any.
	Company
	Agree or not (e.g. yes for [3])
	Comments

	Qualcomm
	Yes for [3]
	For [4], we are not sure why TR need to explain 2 legacy solutions in detail.

For [5] and [6], we think some text are still under discussion of this email discussion (e.g. MT).

	ZTE
	Yes for [3]
	Agree with QC

	Google
	Yes
	

	Xiaomi
	Yes for [3]
	

	CATT
	Yes for [3]
	Agree with QC

	OPPO
	Yes for [3]
	

	Ericsson
	Yes
	We recommend the Rapporteur select more text from TPs to describe the solutions. Then we can further review the draft TR.

For [4], we think description is essential in TR, to ensure overall system solution that is being developed also consider legacy aspects

	Apple
	Yes for [3]
	

	Spreadtrum
	Yes for [3]
	


3
Conclusion

[To be added]
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Reference

[1]
RAN2-113e LTE DCCA Mobility RAN slicing and Multi-SIM (Tero)_2021_01_26_1900.docx
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RAN2 agreements on RAN slicing in meeting week 1
Agreements

1: Solution 1 (i.e. Legacy dedicated priority via RRCRelease message) cannot address issue 2&3.

2.1: Capture into the TP “Solution 2 is legacy solution. With solution 2, the UE is still unaware of the slices supported in different cell or frequencies and the HO, CA, DC and redirection can be used to compensate for such loss with increased signalling overhead and latency. HO, CA, DC, redirection are applicable only for connected mode UE.”

2.2: There is no complexity to support solution 2.

Agreements

3.1: Capture into the TR “Solution 3 can address issue 1/2/4”

3.2: There is benefit to broadcast slice related cell selection info in SIB.

3.3: The concerns on security and SIB payload size for broadcasting slice related cell selection info need to be resolved in WI phase(e.g. providing only SST, on-demand SIB, SIB segmentation, slice grouping or slice associated UAC information).

4.1: Capture in the TR that “solution 4 can address the issue 1/2/3/4”.

4.2: There is benefit to broadcast slice related cell reselection info in SIB. FFS whether to contain slice related cell reselection info in RRCRelease message.

4.3: The concerns on security and SIB payload size for broadcasting slice related cell reselection info need to be resolved in WI phase (e.g. providing only SST, on-demand SIB, SIB segmentation, slice grouping or slice associated UAC information).

Some companies have concerns (e.g. due to lack of detailed discussions) but majority supports recommending these for normative work. Discuss how to capture the solutions and concerns in the TR as part of TR update email discussion.
6
Tdocs under AI 8.8.2
Slice based cell reselection under network control
Including discussion on proposals to address the issues for cell reselection identified in email discussion and whether or to which extent existing mechanisms can address them 

Web Conf 2nd week (summary of [251])

R2-2101974
Summary of [AT113-e][251][Slicing] Conclusions on slice-based cell (re)selection (NN)
NN
discussion
Rel-17
FS_NR_slice 
Web Conf 1st week (1+1)

Cell reselection and RRCRelease:

[1] R2-2100928
Slice related cell reselection info in RRCRelease
Samsung Electronics
discussion
Rel-17
FS_NR_slice

Proposal 1: RRCRelease message can contain the slice info related to cell reselection.

Proposal 2: The slice info in RRCRelease message can include frequency list of slice(s) and the priority of frequency for slice related cell reselection.

SIB broadcast of S-NSSAI information:

[2] R2-2100767
Broadcast information for slice aware cell selection/cell reselection
LG Electronics UK
discussion
Rel-17

Observation 1: Broadcasting S-NSSAI may incur security concern from network point of view.  

Proposal 1. For slice aware cell selection, a RAN node broadcasts Slice/Service type (SST) in SIB1.

Proposal 2. For slice aware cell reselection, a RAN node broadcasts S-NSSAIs of neighbor cells in a short and encoded manner.

Web Conf 1st/2nd week and By Email [251] (4)

TPs to capture the SI conclusions:

[3] R2-2101804
Discussion on SA2 LS, potential solutions and draft TP for slice-based cell (re)selection
CMCC
discussion
Rel-17
FS_NR_slice

Proposal 2: Broadcasting slice related cell (re)selection info for solution 3 and solution 4 are recommended for normative work.

Proposal 3: Capture the attached TP into TR 38.832.

[4] R2-2101295
TP: Solution 1 and 2 for fast access to slice
Ericsson
discussion
Rel-17
FS_NR_slice

[5] R2-2100547
Discussion on cell selection and reselection for slicing
Nokia, Nokia Shanghai Bell
discussion
Rel-17
FS_NR_slice

[6] R2-2101699
Slice based Cell (re)selection under network control
Huawei, HiSilicon
discussion
Rel-17
FS_NR_slice

Validity area for slice-based cell (re)selection:

[7] R2-2100876
Discussion on slice based cell selection and re-selection
Apple
discussion
Rel-17
FS_NR_slice

Observation 1: Current dedicated priority mechanism does not work properly since the dedicated priority configuration is only valid in a small area, and UE may move out of the area when T320 is still running.

Proposal 1: RAN2 to discuss whether the validity issue in dedicated priority mechanism should be solved. 

Proposal 2: Suggest to discuss that NW to broadcast slice type related information such as slice types supported by current cell and neighbor cells, slice type specific cell selection and re-selection parameters.

[8] R2-2100661
Discussion on slice based cell (re)selection
Spreadtrum Communications
discussion
Rel-17
FS_NR_slice

Observation 1: Legacy dedicated priority via RRCRelease message has limitation for slice based cell (re)selection.

Observation 2: It is unavailable to UE prior to first RRC connection establishment and only valid before T320 expires if slice related cell (re)selection info is indicated in RRC Release message.

Observation 3: The payload size of slice related cell (re)selection info and slice info of serving cell and neighboring cells should be considered if broadcast in SIB.

Proposal 1: The valid area of dedicated frequency priority for cell (re)selection is introduced. 

Proposal 2: Slice related cell (re)selection info and slice info of serving cell and neighboring cells should be provided in system information. 

Proposal 3: The valid area is introduced for slice related cell reselection info provided in RRCRelease message. 

Proposal 4: Slice related cell (re)selection info and/or slice info of serving cell and neighboring cells could associate with SST.

Does UE need to know the intended slice for MT access?

[9] R2-2100964
Slice based Cell Reselection under Network Control 
CATT
discussion
FS_NR_slice

Observation 1: In current NR spec, MT service will never be barred during UAC procedure. More addition, mt-Access is an independent cause value in MSG3 during connection establishment procedure, so the network may never reject the UE in MSG4 if mt-Access is indicated in MSG3. 

Proposal 1: For MT service, there is no need for UE AS to use intended slice for slice based RACH resource selection.

Proposal 2: UE does not need to know the intended slice for MT service

[10] R2-2100894
Consideration on slice-specific cell (re)selection
OPPO
discussion
Rel-17
FS_NR_slice

Proposal 1
RAN2 confirms slice related information can be indicated by SIB, including e.g. slice identity and per-slice frequency priority.

Proposal 2
If RAN2 agrees to resolve security concern on S-NSSAI exposure, slice identity can be represented by slice index or slice group index.

Proposal 3
RAN2 confirms slice related cell reselection info can be indicated in RRCRelease message, including e.g. slice identity and per-slice frequency priority.

Proposal 4
RAN2 considers to indicate the “restricted area” for the usage of per-slice frequency priority indicated in RRCRelease message.

Proposal 5
RAN2 considers to indicate the intended slice for MT service in paging message.

Proposal 6
If RAN2 agrees to resolve security and payload concern on S-NSSAI in paging message, the intended slice for MT service can be represented by slice index or slice group index.

Proposal 7
Slice identity and/or per-slice frequency priority are taken into account in cell (re)selection.

May not be treated in this meeting (15)

[11] R2-2100768
Further discussion on intended slices
LG Electronics UK
discussion
Rel-17

[12] R2-2100660
Discussion on the awareness of intended slice for MT service
Spreadtrum Communications
discussion
Rel-17
FS_NR_slice

[13] R2-2100704
Remaining issues on slice-based (re)-selection
vivo
discussion
Rel-17
FS_NR_slice

[14] R2-2100877
RAN slicing in shared network
Apple
discussion
Rel-17
FS_NR_slice

[15] R2-2100128
Discussion on candidate solutions of slice-based cell (re)selection
Qualcomm Incorporated
discussion
Rel-17
FS_NR_slice

[16] R2-2100362
Different slice availability in registration area
Intel Corporation
discussion
Rel-17
FS_NR_slice

[17] R2-2100489
Cell (re)selection based on preferred frequency(s) per slice
Beijing Xiaomi Software Tech
discussion
Rel-17

[18] R2-2100646
Considerations on contents of slice related cell selection info
KDDI Corporation
discussion

=> Revised in R2-2102231
[19] R2-2102231
Considerations on contents of slice related cell selection info
KDDI Corporation
discussion

[20] R2-2100762
Discussion on slice based cell selection and reselection
China Telecommunications
discussion
Rel-17

[21] R2-2100927
Clarification for slice related cell selection info in SIB
Samsung Electronics
discussion
Rel-17
FS_NR_slice

[22] R2-2101194
Consideration on slice specific cell selection and reselection
ZTE corporation, Sanechips
discussion
Rel-17
FS_NR_slice

[23] R2-2101394
Slice-specific system information for cell selection and reselection
Google Inc.
discussion
Rel-17
FS_NR_slice

[24] R2-2100249
5G RAN Slicing Framework During Cell Selection / Reselection Phases
MITRE Corporation
discussion

[25] R2-2101212
Access to an Intended Slice
Lenovo, Motorola Mobility
discussion
FS_NR_slice
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