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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 


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

	
	
	

	
	
	

	
	
	


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

	
	
	

	
	
	

	
	
	


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

	
	
	

	
	
	

	
	
	


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

	
	
	

	
	
	

	
	
	


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

	
	
	

	
	
	

	
	
	


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

	
	
	

	
	
	

	
	
	


3
Conclusion

[To be added]
4
Reference
[1]
RAN2-113e LTE DCCA Mobility RAN slicing and Multi-SIM (Tero)_2021_01_26_1900.docx
5
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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