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1 Introduction
This document serves as a summary of the following offline discussion:
· [AT116bis-e][102][NTN] Idle/Inactive mode aspects (Huawei)
Initial scope: Discuss idle/inactive mode aspects based on the summary in R2-2201731
Initial intended outcome: Summary of the offline discussion with e.g.:

· List of proposals for agreement (if any)

· List of proposals that require online discussions

· List of proposals that should not be pursued (if any)

Initial deadline (for companies' feedback): Tuesday 2022-01-18 0700 UTC
Initial deadline (for rapporteur's summary in R2-2201733): Tuesday 2022-01-18 0900 UTC
2 Contact Information

To make it easier to find the contact delegate for potential follow-up questions, delegates are encouraged to provide their contact information in the following table:

	Company
	Name
	Email

	Huawei, HiSilicon
	Lili Zheng
	zhenglili4@huawei.com

	OPPO
	Haitao Li
	lihaitao@oppo.com

	Apple
	Pavan Nuggehalli
	pnuggehalli@apple.com

	MediaTek
	Abhishek Roy
	Abhishek.Roy@mediatek.com

	Lenovo, Motorola Mobility
	Min Xu
	xumin13@lenovo.com

	Intel
	Tangxun
	xun.tang@intel.com

	Xiaomi
	Xiaolong Li
	lixiaolong1@xiaomi.com

	LG
	Oanyong Lee
	aioy.lee@lge.com

	vivo
	Xiao XIAO
	xiao.xiao@vivo.com

	CATT
	Xiangdong Zhang
	zhangxiangdong@catt.cn

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

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


3 Discussion
3.1 System Information

3.1.1 Serving cell information
In RAN2 #106-e, it was agreed for IoT NTN that serving cell ephemeris is signalled in a new SIB, and the update to serving cell ephemeris does not affect the SI value tag and will not trigger SI modification procedure either. For NR NTN there is no such agreement, and this aspect should be discussed.
The first issue is whether NTN-related information (such as cell stop time, cell reference location, ephemeris, common TA) should be in a new SIB. Contributions [4][6][14][19][21][24] show support for a new SIB.
Q1: Do you agree to introduce a new NTN-specific SIB (SIBx)?
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	These information (especially ephemeris) will take up much signalling and should not be carried in SIB1, and some other existing SIBs are also for certain purposes unrelated to NTN.

	Thales
	Yes
	Then to be discussed whether this new SIB should be considered as a Minimum SI (MSI).

	OPPO
	Yes
	

	Google
	Yes
	The NTN-related information could be huge and hence SIB1 may not have sufficient capacity to accommodate these information. Other on-demand SIBs are not appropriate as some of these NTN-related information are needed for initial access. 

	Nokia
	Yes
	Agree with Huawei, there are too many NTN-specific parameters to insert them into other existing SIBs (in particular SIB1).

	Sony
	Yes
	

	Apple
	Yes
	We think it makes sense to define a separate SIB for NTN; We agree that SIB1 is inappropriate to carry this information. At the very least non-NTN UEs do not have to acquire this information. Whether this SIB should be considered part of MSI or allowed to be on-demand is FFS. 

	MediaTek
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	This aligns with the agreement made for IoT NTN.

	Intel
	Yes
	

	LG
	Yes
	NTN-specific SIB should be introduced to provide ephemeris information of NTN cells. If not, the ephemeris information of the neighbour cells should be contained in the SIB4 which will increase too much signalling overhead.

	Xiaomi
	Yes
	The NTN specific parameters should be included in the new SIB since the parameters may be changed frequently.

	Samsung 
	Yes
	

	vivo
	Yes
	Considering that the satellite ephemeris information will require a lot of bits, it is technically infeasible to embed it into the existing SIB due to the SI size limitation, so to introduce NTN specific SIB to carry satellite ephemeris is necessary.

	CATT
	Yes
	

	NEC
	Yes
	

	Turkcell
	Yes
	

	ZTE
	Yes
	Considering the limited size of SIB1 and the different update frequency of the NTN specific parameters, e.g. the ephemeris and the common TA parameters may update more frequently than the existing access information in SIB1, we prefer to introduce a new SIB for NTN.

	Ericsson
	Yes, but
	I think we should reformulate the proposal to say  NTN specific SI is not all included in SIB1. Then, if we make “NTN SIB” or add NTN info in other SIBs should be further considered. We should start by checking what is MSI for NTN, how often UE needs it/fresh status of it and how to efficiently deliver it. The rest SI can be in other SIBs, NTN SIB or existing SIBs.


Summary: 19 companies expressed their views, and all of them support introducing a new SIB for NTN.

Proposal 1: (19/19) A new NTN-specific SIB is introduced (SIBx).
Regarding which information to broadcast, candidates include:
· Serving cell ephemeris [4][14][15]

 REF _Ref92980000 \r \h 
[19]

 REF _Ref92985428 \r \h 
[21][24][27]
· Common TA [14][19]
· Validity duration [14]
· The timing information on when the serving cell is going to stop serving the area (t-Service) [4]

 REF _Ref92962639 \r \h 
[6]
· Cell reference location [4][6][8][22]
· Cell type indication (NGSO or GSO) [7]
· Centre of the cell on earth and potentially the radius, plus a time stamp [20]
· A list of cells served by the satellite (along with the ephemeris) [27]
Apart from identifying the necessary information, RAN2 can further discuss whether all the NTN-related information is in the new SIB or some of them might be in other SIBs (e.g., cell type indication can be in SIB1). Proposals related to adding the NTN information in legacy SIBs include:

· The serving cell stop serving time is broadcast in SIB2. [13]
· Add (indexes of) serving/neighbour cell’s ephemeris information or presence of ephemeris to SIB1~5 (for detailed solution, please refer to the corresponding paper). [15]
· UL synchronization assistance information (i.e. common TA parameters and serving satellite ephemeris) is in new SIB, other parameters for initial access are in SIB1. [19]
Q2: Please indicate whether you agree to add the following serving cell information to SIB and which SIB it should be:

Note 1: please use “SIBx” for the potential NTN-specific new SIB, for example: Y/N, SIB1/SIBx

Note 2: for 5), if you think a time stamp is needed, please indicate in the “Comments” column
1) ephemeris;

2) common TA parameters; 
3) validity duration for UL sync information; 
4) t-Service; 
5) cell reference location (FFS plus a time stamp);
6) cell type indication (NGSO/GSO); 
7) list of cells served by the satellite.
8) EpochTime
(as per RAN1#107-e Agreement
When explicitly provided through SIB, Epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information. 

Otherwise, when indicated in SIB (other than SIB1), epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is implicitly known as the end of the SI window during which the SI message is transmitted.

When provided through dedicated signaling, epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number.)

	Company
	1
	2
	3
	4
	5
	6
	7
	8
	Comments

	Huawei, HiSilicon
	Y, SIBx
	Y, SIBx
	Y, SIBx
	Y, SIB2 or SIBx
	Y, SIBx
	N
	FFS
	Y, SIBx
	For 1~3, UL synchronisation related parameters can be put together in SIBx.

For 4, it is already in SIB2 in the running CR, we are also ok with having it in SIBx.

For 5, the reference location is needed for location-based reselection. It is FFS now whether location-based reselection will be supported for moving cell scenarios, if supported, since the prediction of reference location will need ephemeris as well, it is better to put reference location together with ephemeris (i.e., in SIBx).

We don’t think the time stamp is needed. According to RAN1 agreements, the epoch time of ephemeris and common TA can be known implicitly (i.e., the starting time of a DL sub-frame). The reference location can also use the same epoch time.

For 6, we think it can be deduced implicitly (e.g., by ephemeris).

For 7, the motivation is not clear enough to us. For cell reselection in fixed cell scenario, the UE does not require ephemeris information of neighbour cells, t-Service or reference location is enough. Since it is FFS whether to support moving cell scenarios and FFS the specific method for UE autonomously adjusting SMTCs in Idle/Inactive mode, we think it is unclear for the moment whether this information (list of cells served by the satellite) is needed.

	Thales
	Y/SIBx
	Y/SIBx
	Y/SIBx
	SIB2
	SIB2
	SIB2
	SIB2
	Y/SIBx
	We have assumed that SIBx is handled as MSI

	OPPO
	Y, SIBx
	Y, SIBx
	Y, SIBx
	Y, SIBx
	Y, SIBx
	N
	FFS
	Y, SIBx
	Same views as Huawei except for t-Service. We think it is not urgent to send t-Service in SIB2 and it should be provided in SIBx.

	Google
	Y, SIBx
	Y, SIBx
	Y, SIBx
	Y, SIB2
	Y, SIBx
	N
	N
	Y, SIBx
	For 4), we prefer to keep it in SIB2 as in the running CR, since it indeed serves for the cell reselection purpose.

For 5), we think the time stamp associated with the reference location might be needed only in the earth-moving cell scenario.

For 6), it can be deduced from other information or parameters in SIB1/SIBx

For 7) The motivation is not clear to us.

	Nokia
	Y, SIBx
	Y, SIBx
	Y, SIBx
	Y, SIBx or SIB2 
	Y, SIBx
	N
	Y, SIBx
	Y
	For 4) SIB2 may be also OK.

For 5) if moving cell scenario is also supported for the cell reference location then a timestamp shall be added. We are fine to support it, assuming the UE will be able to perform necessary calculations.

For 7) we think it is important to indicate which cells are provided by the same satellite, as this may simplify some aspects (e.g. SMTC measurements, timing/sync issues, etc.).

Overall, we think 4) and 5) should be kept in the same SIB. Both are mobility related and may not change very often. First three could be prone to frequent updating…

	Sony
	Y, SIBx
	Y, SIBx
	Y, SIBx
	Y, SIB2 or SIBx
	Y, SIBx
	N
	N
	Y, SIBx 
	For serving cell type and cell list, we don’t understand the motivation

	Apple
	Y, SIBx
	Y, SIBx
	Y, SIBX
	Y, SIB2
	Y, SIB3/4
	N
	N
	Y, SIBX
	We think that the parameters need to be grouped based on their periodicity requirement and purpose (cell reselection, timing advance calculation etc.). For this reason, we think SIBx needs to be divided into at least two SIBs (one for slow changing data, and the other for more rapidly changing data). 

Our understanding is that ephemeris data (1) changes quite infrequently (typically hours). Validity duration (3) is associated with ephemeris and should be sent on the same SIB as ephemeris. Common TA parameters (2) can change rapidly.

t-service (4) and cell-reference location (5) are used for cell reselection purposes. So we think SIB2 is appropriate for t-service and SIB3/4 should be used for cell reference location.

We have an agreement that cell type should be known by the time SIB1 is acquired. So it could be implicitly derived by knowing SIBx scheduling information contained in SIB1.

Epoch time for ephemeris and TA parameters may be different, and may need to be signalled separately.

	Qualcomm
	Y
	Y
	Y
	Y
	Y
	N
	N
	Y
	Cell type indication should be in SIB1. For 7, it is sufficient to associate the satellite and inter frequency list or neighbor cell list.

	MediaTek
	Y, SIBx
	Y, SIBx
	Y, SIBx
	Y, SIB2
	Y, SIBx
	N
	Y
	FFS
	

	Lenovo, Motorola Mobility
	Y, SIBx
	Y, SIBx
	Y, SIBx
	Y, SIB2 or SIBx
	Y, SIBx
	N
	N
	Y, SIBX
	From our understanding the presence of SIBx can indicate an NTN cell and the contents of SIBx can indicate cell type.

	Intel
	Y, SIBx
	Y, SIBx
	Y, SIBx
	Y, SIBx
	Y, SIBx
	N
	Y, SIBx
	Y, SIBx
	For 5), a time stamp is not needed as the validity duration can be reused.

For 6), the satellite type can be derived from ephemeris data.

	LG
	Y, SIBX
	Y, SIBX
	Y, SIBX
	Y, SIBX
	Y, SIBX
	Y, SIBX
	Y, SIBX
	See comments
	For 6, we think NGSO/GSO type of neighbour cells should be indicated.

For 7, we think it is not clear what it means. We think the container satellite is not really important and we just need to provide PCI list of neighbour NTN cells.

	Xiaomi
	Y, SIBx
	Y, SIBx
	Y, SIBx
	Y, SIBx
	Y, SIBx
	N
	N
	Y

SIBx
	Scheduling information in SIB1 can indicate the network type, and then the ephemeris data in SIBx can indicate NGSO or GSO.

	Samsung
	Y, SIBx 
	Y, SIBx
	Y, SIBx
	Y, SIBx
	Y, SIBx
	N
	FFS, SIBx
	Y, SIBx
	For 5 epoch time can be used as time stamp of cell reference location. For 6, cell type can be implicitly indicated by ephemeris. 

	vivo
	Y
SIBx
	Y
SIBx
	Y
SIBx
	Y
SIBx
	Y
SIBx
	N
	N
	Y
SIBx
	For 6), UE can know the cell type (NGSO/GSO) implicitly by ephemeris. Also, there were discussions on whether an explicit NW type indication is needed or not, but no consensus has ever reached. 

For 7), we think the existing neighboring cell broadcast mechanism is adequate for cell reselection. But we can follow the majority view if other companies think this information should be introduced for other motivations (e.g., UE adjusting SMTCs in idle/inactive mode).

	CATT
	Y,

SIBx
	Y,

SIBx
	Y,

SIBx
	Y,

SIB2
or
SIBx
	Y,

SIB2
or
SIBx
	N
	N
	Y, SIBX
	For 1~3, this two information are satellite characteristics, and used for UL sync, these information are large that can be put into SIBx.
For 4~5, this two information are cell characteristics and used for cell reselection. Since these two information could not occupy very little space, they can be placed in SIB2, which is a dedicated SIB for cell reselection. But we think they can be also placed in SIBx.

For 5, in earth moving scenario, a time stamp is needed together with location information.

For 7, it is unnecessary.

	NEC
	Y,

SIBx
	Y,

SIBx
	Y,

SIBx
	Y,

SIBx
	Y,

SIBx
	N
	FFS
	Y,

SIBx
	#1-#4  and #8have been agreed to have, only open issue is which SIB is used to broadcasted, new SIB if agreed should be used in our view

#5 we support to broadcasted, of course it depends on 1) if location-based cell reselection/measurement rule will be agreed or not, 2) for collected mode CHO and RRM, a common reference point in SIB would be simpler for UE/gNB implementation

#6: agree with Huawei, 

#7: we need to first discuss whether neighbouring satellite/cell information is needed and for what, if only serving cell relevant, it seems not needed

	Turkcell
	Y, SIBx
	Y, SIBx
	Y, SIBx
	Y, SIBx
	Y, SIBx
	N
	Y, SIBx
	Y
	The cell type can be derived from ephemeris data.

	ZTE
	Y, SIBX
	Y, 

SIBX
	Y, 

SIBX
	Y, SIB2 or SIBx
	Y, SIB2 or SIBx
	Y,

SIBX or SIB1
	FFS 


	Y, 

SIBX
	For 1-3, the UL synchronisation related parameters can be put together in SIBx and the valid time applies.

For 4) and 5) used in cell reselection, it can either be put in the SIBX or SIB2.

For 6) about the cell type, if UE vendors understand such information would be useful for UE to select a certain NW type to access, we are also fine to provide such information via SIBX or SIB1.

For 7), we understand the association between the satellite ephemeris and the neighbour cell.frequency can be provided as assistance information for UE in IDLE and INACTIVE mode to adjust SMTC while the signalling structure is FFS.

	ER
	SIB1/
MSI
	SIB1/
MSI
	SIB1/
MSI
	SIBx/SIB2
	SIBx/SIB2
	SIB1/
MSI
	SIBx/SIB2
	SIB1/
MSI
	Our understanding is that broadcast parameters in RAN1 excel belong to MSI camp.


Summary: 20 companies joined the discussion. And the results are listed below:

	
	Yes/No
	Which SIB

	1) Ephemeris
	Yes:20   No:0
	SIBx:18  SIB1/MSI:1   No preference expressed:1

	2) common TA parameters
	Yes:20   No:0
	SIBx:18  SIB1/MSI:1   No preference expressed:1

	3) validity duration for UL sync information
	Yes:20   No:0
	SIBx:18  SIB1/MSI:1   No preference expressed:1

	4) t-Service
	Yes:20   No:0
	SIBx:8    SIB2:4    SIB2 or SIBx:7
No preference expressed:1

	5) cell reference location
	Yes:20   No:0

Time stamp:

3 think it’s needed for moving cell,

4 think it’s not needed
	SIBx:14  SIB2:1   SIB3/4:1  SIB2 or SIBx:3
No preference expressed:1

	6) cell type indication (NGSO/GSO)
	Yes:4   No:16
	SIB2:1  SIBx or SIB1:1  SIBx:1  SIB1/MSI:1

	7) list of cells served by the satellite
	Yes:7   No:8   FFS:5
	SIBx:5   SIB2:1   SIB2 or SIBx:1

	8) EpochTime
	Yes:18  FFS:1      No view:1
	SIBx:14  SIB1/MSI:1


Proposal 2: Introduce the following serving cell information to the corresponding SIB:

1) (20/20) Ephemeris to (18/20) SIBx;

2) (20/20) common TA parameters to (18/20) SIBx;

3) (20/20) validity duration for UL sync information to (18/20) SIBx;

4) (20/20) t-Service to (15/20) SIBx;

5) (20/20) cell reference location to (17/20) SIBx;

6) (18/20) Epoch time to (14/20) SIBx. FFS the details of Epoch time.
Another issue is whether the update of NTN-related information will trigger SI modification procedure, considering ephemeris and common TA may be updated frequently.
Companies’ inputs include the following:
· Update of ephemeris and common TA information does not affect the value tag and does not trigger SI modification procedure. [3]

 REF _Ref92956428 \r \h 
[4][14]
· If ntnUlSyncValidityDuration is provided in the new SIBX, it applies to the whole SIBX. UE acquires the updated SIBX when the timer expires. An alternative (when NW cannot provide ntnUlSyncValidityDuration) is to introduce an indication in Short Message for re-acquisition of SIBX. [19]
· Only changes to certain “important” fields trigger SI modification procedures on UE. [24]
· SIB ephemeris update can be triggered with defined fields in state vector and/or orbital parameters of ephemeris although, a change on these parameters does not always imply a SIB update. [29]
Q3: Which of the following options do you prefer?
· Option 1: Update of ephemeris and common TA information does not affect the value tag and does not trigger SI modification procedure.
· Option 2: The ntnUlSyncValidityDuration applies to the whole SIBX. UE acquires the updated SIBX when the timer expires.
· Option 3: When NW cannot provide ntnUlSyncValidityDuration, introduce an indication in Short Message for re-acquisition of SIBX.

· Option 4: Only changes to certain “important” fields trigger SI modification procedures on UE.
· Option 5: SIB ephemeris update can be triggered with defined fields in state vector and/or orbital parameters of ephemeris although, a change on these parameters does not always imply a SIB update.
	Company
	Option
	Comments

	Huawei, HiSilicon
	Option 1 and 2
	Option 1 and 2 can be combined.
There is no need to trigger the system update procedure whenever ephemeris changes, and the UE can require the information when the timer expires.

	Thales
	Option 1 and 2
	

	OPPO
	Option 1, FFS for option 2
	For option 2, we understand ntnUlSyncValidityDuration can be used by UE to acquire the updated SIBx, however UE behaviour on how to acquire the updated SIBx should be further discussed, e.g. it may not be exactly when the timer expires and it could also be before the timer expires, or the exact timing can be left to UE implementation.

	Google
	Option 1
	Option 1 is the baseline and Option 2 can be considered as an enhancement based on Option 1 if time allows.

	Nokia
	Option 1 and/or Option 2
	It is desirable to avoid frequent SIBx reacquisition, but on the other hand, another mechanism controlling the validity of SIB or just some selected elements of SIBx seems to be introducing unnecessary complexity. Maybe Option 2 is not that bad, from all those listed. 

	Sony
	Option 1 and/or option 2
	

	Apple 
	Option 4
	Ephemeris change should trigger SI modification but change to TA parameters should not.

	Qualcomm
	Option 1 + Option 2
	

	MediaTek
	Option 1 and 2
	

	Lenovo, Motorola Mobility
	Option 1
FFS Option 2
	For Option 2 we agree that a timer-based solution can be considered, and we think whether we use ntnUlSyncValidityDuration or another timer can be further discussed.

	Intel
	Option 1 and 4
	If cell stop time changes, it should trigger SI modification procedure.

	LG
	Option 1 and 2
	Same view with Huawei.

	Xiaomi
	Option 1 and Option 2
	Even if ntnUlSyncValidityDuration only used for validity duration, when timer is expired, UE should reacquire the SIBx when the validity duration in the SIBx, option 2 is feasible. 

	Samsung
	Option 1, 2
	

	vivo
	Option 1 and option 2
	Since RAN1 has agreed that “NTN ephemeris validity timer should be started/restarted with configured timer validity duration at the epoch time of the assistance information”, a timer-based solution can be introduced for ephemeris update accordingly. 

	CATT
	Option 1 and Option 2
	

	NEC
	Option 1 and 2
	

	Turkcell
	Option 5
	

	ZTE
	Option 2 and Option 3
	· If the ntnUlSyncValidityDuration is provided, UE can rely on such information to decide when to re-acquire the updated SIBX.

· For the case when ntnUlSyncValidityDuration is not provided, introduce an indication in Short Message for update of SIBX so that UE can be informed of the change and acquire the updated SIBX immediately. Value tag is not suitable for this SIBX as the UL synchronisation related parameters would update quite frequently, i.e. more than 32 times within 3 hours. We can either introduce an indication in Short Message as we did for CMAS/ETWS SIBs or extend the value tag for SIBX to cover the frequent update of the content.

	ER
	Option 1

Option 2

Option 4
	If cell stop time changes it needs SI mod procedure




Summary: 20 companies joined the discussion. Option 1 gained the support of 17 companies, and 13 companies prefer “Option 1 and Option 2”. Option 3 is supported by 1 company, Option 4 is supported by 3 companies, and Option 5 is supported by 1 company.

Proposal 3: Regarding the update of UL synchronisation information, Option 1 is supported (17/20), FFS for Option 2 (13/20):
· Option 1: Update of ephemeris and common TA information does not affect the value tag and does not trigger SI modification procedure.
· Option 2: The ntnUlSyncValidityDuration applies to the whole SIBX. UE acquires the updated SIBX when the timer expires.
On serving cell ephemeris, it was agreed in RAN2 #113-e that:

Agreements:

2. Consider pre-configuration in uSIM, NAS, SIB and RRC signalling for providing the NTN ephemeris. Further discussion depends on the agreed ephemeris contents.  

In [27], it is proposed that RAN2 confirms that possible pre-configuration is not further discussed in release 17
Since this is related to a previous agreement, it would be better to have a clarification.
Q4: Do you agree that “Provision of ephemeris is only in SIB, and possible pre-configuration is not further discussed in Rel-17.”?
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	

	Thales
	Yes
	We agree that this applies to serving satellite ephemeris. However nothing should prevent the network to provide serving satellite ephemeris in RRC message (e.g. HO command

	OPPO
	See comments
	“only in SIB” is not accurate as we need to cover the handover case where ephemeris is signalled in handover command. Suggest to revise as:

Provision of ephemeris is only in SIB and RRC signalling in Rel-17.

	Google
	No
	This is too restricted.

	Nokia
	
	In our opinion it should be first decided what are the exact contents of the ephemeris. Then bit consumption shall be calculated and static/dynamic components of the ephemeris shall be identified. On this basis RAN2 shall decide if everything can fit into the single SI block or some pre-configuration is to be used either.

	Sony
	
	Agree with Nokia

	Apple
	No
	Agree with Nokia. A more careful analysis of ephemeris information is needed. We have used the term ephemeris quite loosely. Some components of the ephemeris that are static are best sent over NAS or pre-configured. In any case, we need to first agree on what we mean by ephemeris first.

	Qualcomm 
	No
	For now lets keep the agreement as it is.

	MediaTek
	No
	

	Lenovo, Motorola Mobility
	No
	We would like to keep it as it is (open) for now.

	Intel
	FFS
	This issue can be postponed for now.

	LG
	Yes
	

	Xiaomi
	FFS
	

	Samsung
	No
	

	vivo
	No
	We prefer to postpone this discussion until the ephemeris information has been fully discussed.

	CATT
	FFS
	Suggest to be postponed. 

	NEC
	Yes with comment
	If it is only taking about serving cell relevant ones. 

	Turkcell
	No
	Agree with Nokia

	ZTE
	Yes
	

	ER
	Yes
	Technically we agree with Nokia but on practical side it may be too late for Rel-17. We are fine to keep this open as well.


Summary: 20 companies expressed their views, only 6 companies said “Yes”. 8 companies prefer to postpone the discussion (wait until the exact contents of ephemeris are decided).

Since there is not enough support, no proposal is formulated now.
There is another detailed proposal on ephemeris:
· For a serving satellite, NW is allowed to provide either the state vector or the orbital elements or both of them. If both are provided, the valid time applies to both of them. [19]
And some other detailed proposals on t-Service:

· t-Service is defined as an absolute time value. [4]

 REF _Ref92962639 \r \h 
[6]
· t-Service should be UTC time in 10ms units which is earlier than or equal to the time when the cell is going to stop serving the area; When t-Service is broadcast, SIB9 should also be broadcast; UE can acquire the actual UTC time by compensating for the signal propagation delay in the UTC time broadcast in SIB9 using the information of UE location and satellite ephemeris. [4]
The rapporteur’s view is that these can be addressed during the running CR drafting.
3.1.2 Neighbour cell information
RAN4 sent an LS (R4-2120309) on NTN neighbour cell and satellite information, in which RAN4 lists several parameters and asks RAN2 to identify whether these parameters are relevant to UE measurement mobility.
	For NTN UE measurements, e.g. neighbor cell measurement within- or inter-satellite:

(A1) Neighbor cell Ephemeris information and the format, e.g. PVT format or Keplarian format

(A2) Common TA

(A3) Validity timer information for neighbor cell measurements, e.g. if it is different from that for serving cell open loop TA control

· Would the timer length, if provided, be different from that for serving cell? For example, a required accuracy of service and/or feeder link delay information for neighbor cell measurement may not need to be as accurate as that for serving cell open loop TA control.

(A4) The amount of frequency compensation, if DL frequency compensation for the service link Doppler is applied

(A5) DL Polarization information

For NTN UE mobility, e.g. target cell measurement, synchronization, and (conditional) handover within- or inter-satellite:

(B1) Target cell Ephemeris information and the format, e.g. PVT format or Keplarian format

(B2) Common TA

(B3) Validity timer information for target cell mobility, e.g. if it is different from that for serving cell open loop TA control

(B4) The amount of frequency compensation, if DL frequency compensation for the service link Doppler is applied

(B5) DL and UL Polarization information

(B6) K_offset


The detailed reply to this LS may not be in the scope of this summary, but some parameters may need to be broadcasted in system information. In [3], it is proposed that (A1)(A3)(A5) plus an extra (A6) Neighbour cell’s feeder link delay should be broadcasted for Idle/Inactive UEs.
Other proposals regarding neighbour cell information include:
· Network type (TN/NTN) and the PLMN ID of neighbour cell are broadcasted. [5]
· Neighbour cell ephemeris can be broadcast as delta information to that of the serving cell. [8][15]
· An indication is provided in the inter frequency list in SIB4 to associate the frequency with the corresponding satellite in the neighbour satellite list. [8]
· Neighbour cell’s ephemeris and the value tag of neighbour cell’s ephemeris are indicated to UE via SIB. [10]
· UE can skip obtaining or decoding the same ephemeris of a satellite/HAP constellation if there is no update. [15]
· Centre of the cell on earth and potentially the radius, plus a time stamp (only those neighbouring cells where UEs can handover to should be included) [20]
· For earth moving cell, the reference location of the cell (serving cell or the neighbour cells) is broadcast in system information. [22]
· Enhance SIB4 by geographic tags, with each tag corresponding to a set of (legacy) cell reselection information [23]. There are similar proposals (frequencies are related to certain geographical regions) in [26].
Q5: Please indicate whether you agree to add the following neighbour cell information to SIB and which SIB it should be:

Note 1: please use “SIBx” for the potential NTN-specific new SIB, for example: Y/N, SIB1/SIBx

Note 2: for 1), if you think delta information should be used, or if you think a value tag is needed, please indicate in the “Comments” column

Note 3: for 6), if you think a time stamp is needed, please indicate in the “Comments” column

1) ephemeris (FFS if in delta information to ephemeris of serving cell, FFS with a value tag); 
2) validity timer for neighbour cells measurements (A3 in RAN4’s LS);

3) DL polarization (A5 in RAN4 LS);

4) neighbour cell’s feeder link delay + drift rate;

5) network type (TN/NTN) and the PLMN ID; 
6) reference location (FFS plus a time stamp); 
7) an indication associating the frequency with satellites; 
8) geographic tags which are associated with part of the reselection information;

	Company
	1
	2
	3
	4
	5
	6
	7
	8
	Comments

	Thales
	N
	Y, SIBx
	Y, SIBx
	Y, SIBx
	N
	N
	N
	FFS
	

	Huawei, HiSilicon
	FFS
	N
	Y, SIBx
	N
	N
	Y, SIBx
	N
	Y, FFS which SIB
	For 1, in fixed cell scenario, the UE does not require ephemeris information of neighbour cells to perform cell reselection, t-Service or reference location is enough. Since it is FFS whether to support moving cell scenarios and FFS the specific method for UE autonomously adjusting SMTCs in Idle/Inactive mode, we think it is unclear for the moment whether this information (neighbour cell ephemeris) is needed.
For 2, we think the validity timer for serving cell ephemeris can be used, no need for an extra timer.

For 3, it is already included in the parameter list from RAN1 (R1-2112976).

For 4~5, we don’t see the necessity.

For 6, the reference location is needed for location-based reselection. But we don’t think the time stamp is needed. According to RAN1 agreements, the epoch time of ephemeris and common TA can be known implicitly (i.e., the starting time of a DL sub-frame). The reference location can also use the same epoch time.

For 7, it is not needed for reselection in fixed cell scenarios.

For 8, we think it is useful considering NTN cells have a large coverage.

	OPPO
	Y, SIBx
	FFS
	Y, SIBx
	Y, SIBx
	N
	Y, SIBx
	N
	N
	For 4, we think it is needed for UE-based SMTC adjustment as UE needs to know both service link delay and feeder link delay to calculate the delay difference and to shift the SMTC for neighbour cells measurements.

	Google
	FFS
	Y, SIB2/4
	Y, SIBx
	N
	FFS
	N
	N
	FFS
	For 1), neighbour ephemeris might be required if we want the UE to rely completely on itself to adjust the SMTC.

For 2), The validity timer will be beneficial in terms of UE power saving, if it is associated with the SMTC(s) in SIB2/4.

For 5), the network type indication (TN/NTN) might be beneficial for prioritizing TN over NTN in the cell reselection procedure. However, this topic should be addressed only if time allows. 

For 8), as this enhancement is for prioritizing TN over NTN in the cell reselection procedure, it should be addressed only if time allows.

	Nokia
	Y
	N
	Y, SIBx
	N
	N
	Y
	N
	N
	For 1) we agree that serving cell’s ephemeris is more important. But we also believe neighbour’s ephemeris (especially inter-satellite) can be provided as a delta over serving. For 6), if we support location-based reselection then the reference location for the neighbours shall be also supported.

	Sony
	Y, SIBx
	N
	Y, SIBx
	N
	Y, SIBx
	Yes,

SIBx
	N
	N
	For 5, it’s necessary to allow a UE to know if neighbour cell is TN or NTN so that different reselection rules can be applied.

	Apple
	FFS
	FFS
	Y, SIBX
	N
	N
	Y, SIB3/4
	N
	Y
	For (6), we think this information should be contained in cell reselection specific SIBs. We don’t think (8) is for prioritizing TN over NTN, but rather accounts for the fact that NTN cells have large coverage.

	Qualcomm
	Y
	N
	Y
	Y
	N
	N
	Y
	N
	1, 3, 4, and 7 are least required parameters for UE to perform IDLE mode measurements. The ephemeris is the baseline for UE to save power in IDLE mode measurement. UE should also be made aware whether a cell or frequency belongs to which satellite.

Otherwise, the UE will drain its battery in time tracking of SSBs of neighbor cells.

	MediaTek
	FFS
	FFS
	Y, SIBX
	N
	N
	Y, SIB3/4
	N
	FFS
	

	Lenovo, Motorola Mobility
	Y,
SIBx
	FFS
	Y,

SIBx
	N
	N
	Y,

SIBx
	N
	N
	For 1) neighbour ephemeris is necessary and we can provide delta values to minimize its size. We also think it would be helpful to have a tag or timer to indicate update, and this depends on the conclusion of Q3.
For 2) we can discuss whether the validity timer for serving ephemeris can be used.

For 5) we think network type (TN/NTN) can be indicated by presence/absence of SIBx.

	Intel
	Y, SIBx
	Y, SIBx
	FFS
	FFS
	N
	N
	Y, SIBx
	N
	For 1), RAN2 already agreed “The NTN ephemeris is divided into serving cell’s ephemeris and neighbour’s ephemeris.”

For 5), TN/NTN type can be derived from ephemeris data.

	LG
	Y
	Y
	Y
	Y
	Y
	Y
	FFS
	FFS
	

	Xiaomi
	Y

SIBx
	N
	Y
SIBx
	N


	N
	Y
SIBx
	N
	N
	In last meeting, RAN2 agreed that RAN2 assumes FL delay is known to and compensated by the network and RAN2 also assumes the UE needs to have neighbour cell ephemeris for the propagation delay estimation.
So ephemeris is essential.

	Samsung
	Y, SIB2/3/4 or SIBx
	Y, SIB2/3/4
	Y, SIB2/3/4
	Y
	Y, SIB2/3/4
	Y, SIB2/3/4
	Y
	FFS
	For 1, dependent on delta is used or not

	vivo
	Y
SIBx
	N
	Y
SIBx
	N
	N
	Y
SIBx
	N

	N
	For 1), neighbour ephemeris may be required for SMTC adjustment in IDLE/INACTIVE.

For 2), from our perspective, the gain of knowing the starting/stopping time information of the neighbour cells (s) is limited. Since even if the UE knows the time when the new cell starts its service in advance, the UE cannot avoid performing measurements of a frequency, unless all cells on that frequency have not illuminated the area.
For 6), knowing the reference location for neighbour cell(s) can help UE to decide the distance from the target cells.

	CATT
	FFS
	FFS
	Y
	FFS
	N
	N
	N
	N
	For 5, if TN and NTN are deployed in different frequency, they can be implicit distinguished.
For 6, we don’t support that the reference location of neighbour cells should be introduced in cell reselection criteria.

For 8, in case of NTN cell has numerous of neighbour TN cell, NTN can solve this problem by broadcasting the frequencies instead of cell ID.

	NEC
	FFS
	N
	Y, SIBX
	FFS
	N
	N
	N
	Y
	1),4) depends on SMTC in idle mode discussion

5) may not needed if not NTN/TN are not deployed on same frequency

8) is needed consider the large coverage of NTN cell. 



	Turkcell
	Y
	FSS
	Y
	N
	N
	Y
	N
	N
	

	ZTE
	Yes, 

SIBX or SIB3/4
	N
	Y for serving cell N for neighbour cell,

SIBX or SIB1
	N
	Y for NW type,

SIBX or SIB3/4
	Y,

SIBX or SIB3/4
	Y
	N
	For 1), the satellite ephemeris of neighbour cells/frequencies would be useful for UE in IDLE to adjust SMTCs.

For 3), the DL/UL polarization of the serving cell is included in RAN1 parameter list R1-2112976 while the DL polarization info for neighbour cell is not included.

For 5), UE should be aware of the neighbour cell NW type so that certain NW can be prioritized during reselection.

For 6), the reference location of neighbour cell is needed for UE to evaluate the distance to it.

For 7), we understand the association between the satellite ephemeris and the neighbour cell.frequency can be provided as assistance information for UE in IDLE and INACTIVE mode to adjust SMTC while the signalling structure is FFS.

	ER
	FFS, if cell broadcast the PCI list that helps here.
	FFS
	N for neighbor cell
	N
	Y
	As optional ok
	FFS
	FFS
	


Summary: 20 companies joined the discussion. And the results are listed below:

	
	Yes/No
	Which SIB

	1) ephemeris
	Yes:12  No:1  FFS:7
Support of delta information:3

Support of value tag:1
	SIBx:6    SIB2/3/4 or SIBx:1    SIB3/4 or SIBx:1

	2) validity timer for neighbour cells measurements
	Yes:5   No:8  FFS:7
	SIBx:2    SIB2/4:1    SIB2/3/4:1

	3) DL polarization
	Yes:17  No:2  FFS:1

2 companies said “Y for serving cell N for neighbour cell”. Considering this is in neighbour cell information discussion, the rapporteur marked the answers as “No”
	SIBx:12   SIB2/3/4:1  SIBx or SIB1:1

	4) neighbour cell’s feeder link delay + drift rate
	Yes:5   No:12  FFS:3
	SIBx:2

	5) network type (TN/NTN) and the PLMN ID
	Network type:

Yes:5   No:14  FFS:1

PLMN ID:

Yes:4   No:15  FFS:1
	SIBx:1   SIB2/3/4:1

(for network type) SIBx or SIB3/4:1

	6) reference location
	Yes:14  No:6

Support of time stamp:0
	SIBx:6   SIB3/4:2   SIB2/3/4:1   SIBx or SIB3/4:1

	7) an indication associating the frequency with satellites
	Yes:4  No:14   FFS:2
	SIBx:1

	8) geographic tags which are associated with part of the reselection information
	Yes:3  No:11   FFS:6
	


Proposal 4: Introduce the following neighbour cell information to the corresponding SIB:

1) (17/20) DL polarization to (12/20) SIBx;

2) (14/20) reference location to (6/20) SIBx;

3) (12/20) ephemeris to (6/20) SIBx.
3.1.3 Upcoming cell

In RAN2 #116-e, there was discussion on whether to provide information on the next candidate cell but no conclusion was made.

Based on companies’ related to this [1]

 REF _Ref92962639 \r \h 
[6][8][13][28], RAN2 can further discuss

· Whether the information of upcoming cell is provided

· If provided, determine the exact assistance information:

· Frequency and PCI
[28] further proposes that UE may skip the measurements on intra-frequency and inter-frequency neighbouring cells except the configured incoming neighbouring cell. The rapporteur’s view is that this proposal can wait until there is conclusion on whether the information of upcoming cell is provided.
Q6: Do you agree to broadcast the information of the upcoming cell (e.g., frequency and PCI)?
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	It is useful for fixed cell scenarios.

	Thales
	Yes
	It is useful for quasi Earth fixed cell scenarios.

	OPPO
	No
	Existing neighbour cell list may suffice. Nothing more optimization and spec impact should be introduced. 

	Google
	Yes
	Since the location-assisted cell reselection has been agreed in RAN2#116-e, the UE may need to know the reference location of the neighbouring cell. Therefore we think at least the reference location of the upcoming cell can be provided.

	Nokia
	N
	We do not think it is essential in IDLE mode. 

	Sony
	Yes
	

	Apple
	No
	Seems like an optimization. Existing neighbour cell information provided should be sufficient. 

	Qualcomm
	Yes
	

	MediaTek
	Yes
	It could be useful for cell reselection

	Lenovo, Motorola Mobility
	Yes
	Only information that is identified as essential.

	Intel
	Yes
	

	LG
	Yes
	As upcoming cells are predictable, if the serving cell provides in advance, the network does not need to update the neighbour cell list whenever the neighbour cell list changes.

	Xiaomi
	No
	It will have impact on neighbour cell measurements procedure, but we already have some enhancements on neighour cell measurements, this optimization is not essential.

	Samsung
	Yes
	We do think it provides much power saving gain especially considering power saving becomes more important due to GNSS in NTN. Otherwise the power consumption is bad for idle/inactive compared to TN. 

	vivo
	No
	The existing white cell list can be reused for such a purpose, i.e., the UE shall consider only the white listed cells, if configured, as candidates for cell reselection.

	CATT
	Yes, see the comment
	We agree to broadcast the frequency and PCI of upcoming cell.

But for the time information, since the actual network deployment is not clear, it cannot be assumed that the next candidate cell will always cover the exactly same area as the current serving cell. If the coverage scope of the incoming cell is not smaller than the coverage scope of the current serving cell, the time information may be useful. 

	NEC
	No
	We need to focus on essential aspect instead of optimization 

	Turkcell
	No
	

	ZTE
	No
	The existing neighbour cell information is sufficient.

	ER
	yes
	For fixed cell


Summary: 20 companies joined the discussion. 12 companies agree to broadcast the information of the upcoming cell (e.g., frequency and PCI).

Proposal 5: (12/20) The information of the upcoming cell (e.g., frequency and PCI) is broadcast.
3.2 Location-based reselection
3.2.1 Measurement
For time-based reselection in quasi-fixed cells, it was agreed in RAN2 #115-e that UE should start measurements on neighbour cells before the serving cell stops covering the current area.
However, there is no agreement so far regarding how the location information helps to determine when to measure neighbour cells. On this aspect, companies’ views are divergent.
No-optimisation camp:

· Location based neighbour cell measurement rule is not considered in R17. [1]
Yes-for-optimisation camp:
· UE may choose not to perform neighbour cell measurements of “NR intra-freq or inter-freq with equal or lower priority, or inter-RAT freq with lower priority”, if (the distance between UE and serving cell reference location is shorter than a threshold) and (legacy Srxlev/Squal condition is met, i.e., serving cell’s Srxlev/Squal is better than a threshold). [4] [11][13]
· Start measurements if the distance between UE and serving cell reference point is above a configured threshold [22]
· Two different threshold DIntraSearch and DnonIntraSearch are configured separately and used for UE to trigger measurement on intra and inter frequency cells (with lower or equal priority). A threshold DSeachTreshold is configured for “not at cell edge” criterion. [25]
[4][14][25] also mentions that the location-based measurement initiation is only applied if the cell broadcasts location-related parameters (e.g. a threshold) and by implementation the UE has location information.
Q7: Do you agree that location information is used to determine when to start measurement?
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	

	OPPO
	No
	We think legacy RSRP-based approach is sufficient.

	Google 
	Yes
	

	Nokia
	Yes
	In our understanding the location information shall trigger the UE to perform reselection process. Whether the UE only then starts measuring or already has the measurements completed should be handled by the UE according to the requirements (e.g. from RAN4).

	Sony
	Yes
	

	Apple
	Yes
	But we don’t think this needs to be over-specified, at least in RAN2 specs. Also, nothing should mandate UEs to acquire location information in idle/inactive state for cell reselection purposes.

	Qualcomm
	Yes
	

	MediaTek
	No
	Agree with OPPO that legacy RSRP-based approach is sufficient.

	Lenovo, Motorola Mobility
	Yes
	

	Intel
	Yes
	

	LG
	Yes
	

	Xiaomi
	Yes
	

	Samsung
	Yes
	Yes if location based cell reselection criteria is configured. 

	vivo
	No
	Since the radio link quality eventually decides whether the communication can really be performed or not, it makes no sense for the UE to keep staying on the serving cell if the radio measurement result is lower than the threshold configured by NW but the distance between UE and serving cell reference location is still shorter than a threshold. So, we think legacy RSRP-based measurement triggering, with time-based trigger (if configured), is sufficient.

	CATT
	Yes
	The location information can help UE initiate measurement on neighbour cells timely, and avoid too early measurement to reduce power assumption.

	NEC
	Yes
	

	Turkcell
	Yes
	

	ZTE
	No
	Agree with OPPO that legacy RSRP-based approach is sufficient.

	ER
	yes
	


Summary: 19 companies joined the discussion. 15 companies said “Yes” and 4 companies said “No”.

Proposal 6: (15/19) Location information can be used to determine when to start measurement.
Q8: If your answer to Q7 is “Yes”, do you agree with the following?

UE may choose not to perform neighbour cell measurements of “NR intra-freq or inter-freq with equal or lower priority, or inter-RAT freq with lower priority”, if (the distance between UE and serving cell reference location is shorter than a threshold) and (legacy Srxlev/Squal condition is met, i.e., serving cell’s Srxlev/Squal is better than a threshold).
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	

	Google
	Yes
	

	Nokia
	Y
	

	Sony
	Y
	

	Apple
	Yes
	

	Qualcomm
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	Intel
	Yes
	

	LG
	Yes
	

	Xiaomi
	Yes
	

	Samsung
	Yes
	

	CATT
	Yes
	

	NEC
	Yes
	

	Turkcell
	Yes
	

	ER
	yes
	This only within NTN


Summary: 15 companies expressed their views and all of them agree with the proposal.

Proposal 7: If proposal 6 is agreed, agree the following (15/15):

UE may choose not to perform neighbour cell measurements of “NR intra-freq or inter-freq with equal or lower priority, or inter-RAT freq with lower priority”, if (the distance between UE and serving cell reference location is shorter than a threshold) and (legacy Srxlev/Squal condition is met, i.e., serving cell’s Srxlev/Squal is better than a threshold).
Q9: If your answer to Q7 is “Yes”, do you agree with the following?

Location-based measurement initiation is only applied if the cell broadcasts location-related parameters (e.g. a threshold) and by implementation the UE has location information.
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	

	Google
	Yes
	The location-related parameter can be the reference location of the upcoming/neighbouring cell. The distance threshold can be also provided if it is configurable.

	Nokia
	Yes, but
	What does it mean ‘by implementation the UE has location information’? That the UE does not measure it just for the purpose of reselection?

	Sony
	Yes
	

	Apple
	
	Provided UE does not have to acquire location just for cell reselection purposes.

	Qualcomm
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	Intel
	Yes
	

	LG
	Yes
	

	Xiaomi
	Yes
	When location related parameters are configured, whether perform location based cell reselection is based on UE implementation. If UE has available UE location, it can perform location based cell reselection, otherwise not.

	Samsung
	Yes
	

	CATT
	Yes
	

	NEC
	yes
	

	Turkcell
	Yes
	

	ER
	yes
	


Summary:15 companies joined the discussion and all companies seem to accept the proposal.
Proposal 8: If proposal 6 is agreed, agree the following (15/15):

Location-based measurement initiation is only applied if the cell broadcasts location-related parameters (e.g. a threshold) and by implementation the UE has location information.
[20] proposes that RAN2 will not specify how the UE performs location acquisition as long as the minimum accuracy, which is to be defined by RAN4, is fulfilled. The required minimum accuracy for location information for quasi Earth fixed cell can be lower in the cell centre then at the cell border.
The rapporteur’s view is that the requirement/accuracy issue is out of RAN2 scope, and no company is proposing to specify how the UE performs location acquisition, so no additional agreement seems necessary.
3.2.2 Reselection rule
In RAN2 #116-e, it was agreed that:
Agreements:

1. Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbor cell) taken into account, is supported for quasi-earth fixed cell. FFS on how UE performs location acquisition.

The detailed solution is FFS. During Offline [AT116-e][102] (summary is in R2-211352), the following options are listed and companies showed a slight majority support of Option 1:

· Option 1: only neighbour cells with distance shorter than a threshold will be considered during cell reselection;

· Option 1b: exclude neighbour cells too far away i.e., distance longer than a threshold will not be considered during cell reselection

· Option 2: distance based ranking is used together with legacy R criteria.

Based on the contributions submitted to #116bis-e, most proposed options still fall into the above categories [1]
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[4]
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[12][14][19][22][25][28]. So the discussion can be continued based on the above options.
There are also proposals on using legacy mechanism:
· If there is no benefit brought by using the neighbour cells reference location in cell reselection criterion, the neighbour cells reference location should not be broadcast, and the legacy cell reselection criteria based on RRM measurement should be reused as baseline. [13]
· Distance-based criterion is only applied in neighbour cell measurement triggering. [16]
The rapporteur’s view is that, since it is already agreed in RAN2 #116-e that location assisted cell reselection is supported, RAN2 should try to converge to a solution.
Q10: Which option do you prefer?

-
Option 1: only neighbour cells with distance shorter than a threshold will be considered during cell reselection;

-
Option 1b: exclude neighbour cells too far away i.e., distance longer than a threshold will not be considered during cell reselection

-
Option 2: distance based ranking is used together with legacy R criteria.
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Option 1
	

	Thales
	Option 1
	

	OPPO
	Option 2
	After legacy RSRP based ranking, the cell with the shortest distance to the satellite’s cell center is selected. This can benefit both link quality and subsequent transmission delay.

	Google
	Option 1
	Option 1 is simpler.

	Nokia
	
	Is there any firm difference between 1 and 1b? Both are OK, if indeed neighbour’s location shall be considered (i.e. not only the serving’s location).

	Sony
	Option 1
	

	Apple
	Option 2
	Since we should not assume distance is known at the UE, it is best to enhance existing procedures with location information, if it is available at the UE.

	Qualcomm
	None
	It is not guaranteed that network will provide reference location for each and every neighbor cell or in the neighbor cell list.

	MediaTek
	Option 1
	

	Lenovo, Motorola Mobility
	None
	We think location-based measurement triggering is sufficient. All options listed in this question requires broadcast of reference locations of multiple cells and calculations of distances based on that.

	Intel
	Option 1
	

	LG
	Option 1
	

	Xiaomi
	
	It is not clear how to determine the target cell for all options. For option 1, does it mean the cell with the highest rank among all neighbour cells with distance shorter than a threshold will be the target cell?

	Samsung
	Option 2
	Legacy R criteria should be used in any case.

	vivo
	Option 1
	Moreover, we think option 1 should be introduced for both inter-frequency and intra-frequency cell reselection criterion.

	CATT
	None 
	Distance information is only used for measurement triggering, and then legacy cell reselection criteria based on RSRP/RSRP is enough. And we also show the same view with Qualcomm.

	NEC


	Option 1b or nothing 
	Option 1b will be equal option1 only if we reword as below to cover the case that UE may not have satellite information of some detected neighbouring cells and hence cannot calculate the distance:

“neighbour cells with distance shorter than a threshold or without distance information will be considered during cell reselection;

	Turkcell
	Option 1b
	

	ZTE
	Option 1b
	Since it is not possible for NW to provide the reference location of all the neighbour cells, we understand it is better to use the distance threshold as an exclusion criteria so that neighbour cells not configured with reference location can also be considered by UE during reselection.

	ER
	Optin 1 or 1b
	These are the same in practice? Also, when doing this and then making ranking, it can be understood as Option2


Summary: 20 companies joined the discussion. 10 companies support Option 1, 5 companies support Option 1b, 3 companies support Option 2, and 3 companies support none.

In the rapporteur’s understanding, the major difference between Option 1 and Option 1b is the treatment of neighbour cells without a reference location (as expressed by ZTE).

Proposal 9: Discuss which option to adopt for location-based reselection:

-
Option 1: only neighbour cells with distance shorter than a threshold will be considered during cell reselection; (10/20)
-
Option 1b: exclude neighbour cells too far away i.e., distance longer than a threshold will not be considered during cell reselection; (5/20)
-
Option 2: distance based ranking is used together with legacy R criteria. (3/20)

3.2.3 Earth-moving cell
So far the time-based reselection and location-based reselection agreements are all confined to quasi-earth fixed scenarios.

In [6], it is proposed that “Broadcast of the reference location of the cell in SIB is not applicable to earth-moving cells. No further work in this release to address any moving cell specific details on supporting the location-based cell reselection.”

On the other hand, [11][12]
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[13][20][22] propose to utilize location information, either in determining whether to start measurements, or in determining the target cell for reselection. [17] also voices that the reference location can be deduced by combing the moving trajectory and the coverage information. Note that the location-based CHO for CONNECTED mode UE does not exclude the moving cell scenarios.
Since there are contradicting views, it would be good to decide whether there will be enhancement for measurement/reselection based on time/location information for moving cell scenarios. If the conclusion is yes, RAN2 can further decide the details.
Q11: Do you think RAN2 should introduce enhancement for measurement/reselection based on time/location information for moving cell scenarios?
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	No
	There is not enough time for Rel-17, it could be postponed to future releases.

	Thales
	No
	Agree with Huawei comment

	OPPO
	Yes
	We can discuss this together with location-based CHO as in both cases neigbhor cells’ reference points need to be signalled to the UE.

	Google
	No
	Since the time based cell reselection is only applicable for the quasi-earth fixed scenario, we suggest only focusing on this scenario. 

	Nokia
	Yes
	We agree this is not so straightforward as for Earth-fixed cells, but if we anyway introduce location-based mechanism for IDLE UEs then in our view, it is fine to support it also in EMC.

	Sony
	Yes
	We also share the view that it can be extended to moving cells

	Apple
	No
	

	Qualcomm
	Yes
	Just capture in Note this is up to UE how it determines the cell serving time based on ephemeris and beam information of the cell.

	MediaTek
	No
	Agree with Huawei, Apple and Thales

	Lenovo, Motorola Mobility
	No
	We would like to consider in further releases.

	Intel
	No
	We may not have enough time to finish this enhancement in this release.

	LG
	Yes
	We think we can just make simple approach for earth moving cell – Option 1 of Q10. 

	Xiaomi
	No
	It is more complicated for earth moving cell, we don’t have enough time in Rel-17.

	Samsung 
	No
	Not enough time for Rel-17

	vivo
	No
	Similar to the time-based cell reselection, the location-based cell reselection mechanism should only be supported for quasi-earth-fixed cells.

	CATT
	Yes
	For earth moving cell, enhancement is also needed for UE to reselect a cell. Since the trajectory of cell center can be seen as a line in a period of time, with knowing the cell center position at a time and the moving speed vector, UE can calculate the real-time cell center roughly, and it is enough for UE to judge the cell edge.

	NEC
	Yes 

	But this only request very minor enhancement/additional specification:

Same as quasi earth fixed cell, for earth moving cell, at certain time point, a cell is going to disappear e.g., feeder link change, hence time-based measurement/reselection is also useful for earth moving scenario, and we do not see any difference in term of specification work.  

Motivation of having location-based measurement/reselection is true for both quasi earth fixed and earth moving cell scenario. the only difference is the reference cell center of earth moving cell is moving (but information can be static, if refer to nadir of satellite), hence there would be sightly difference on providing reference cell center information, this would be the only specification difference.  

	Turkcell
	Yes
	

	ZTE
	No
	

	ER
	No
	Not in Rel-17


Summary: 20 companies joined the discussion, 8 said Yes and 12 said No.
Proposal 10: (12/20) No enhancement is introduced for measurement/reselection based on time/location information for moving cell scenarios in Rel-17.
3.3 Time based cell reselection

3.3.1 Measurement
In the last meeting, it is has been agreed by RAN2 that 

	Agreement:

For quasi-earth fixed cell, same as legacy, UE shall perform neighbour cell measurements of “higher priority NR inter-frequency or inter-RAT frequencies” regardless of the distance between UE and serving cell reference location.


The agreement only emphasizes the relationship between the higher priority measurements and the distance, not mentioning t-Service.

In [4], it is proposed that: For quasi-earth fixed cell, same as legacy, UE shall perform neighbour cell measurements of “higher priority NR inter-frequency or inter-RAT frequencies” regardless of the remaining serving time.
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It is also raised in [4] that, based on the above illustration, UE will start measurements during time interval 1 according to the agreement on t-Service (@ RAN2 #115-e: “For quasi-earth fixed cell, UE should start measurements on neighbour cells before the serving cell stops covering the current area.”) but the UE measurement behaviour in time interval 2 (before time interval 1) is unclear:

1)
Legacy behaviour (i.e., based on Srxlev/Squal), or

2)
Reduce measurements
The proposal in [4] is: Before the stop-time based measurements are triggered, the UE only performs measurements on higher priority frequencies.
The rapporteur’s view is that it would be good to discuss the above issues to achieve a better understanding of previous agreements on time-based measurements.

Q12: Do you agree with the following proposal?

For quasi-earth fixed cell, same as legacy, UE shall perform neighbour cell measurements of “higher priority NR inter-frequency or inter-RAT frequencies” regardless of the remaining serving time.
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	

	Thales
	Yes
	

	OPPO
	Yes
	

	Google
	Yes
	

	Nokia
	Yes
	

	Sony
	Yes
	

	Apple
	Yes
	

	Qualcomm
	Yes
	

	MediaTek
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	Intel
	Yes
	

	LG
	Yes
	

	Xiaomi
	Yes
	

	Samsung
	Yes
	

	vivo
	Yes
	

	CATT
	Yes
	

	NEC
	Yes
	

	Turkcell
	Yes
	

	ZTE
	Yes
	

	ER
	Yes
	


Summary: 20 companies joined the discussion and all of them agree with the proposal.
Proposal 11: (20/20) For quasi-earth fixed cell, same as legacy, UE shall perform neighbour cell measurements of “higher priority NR inter-frequency or inter-RAT frequencies” regardless of the remaining serving time.
Q13: Before the stop-time based measurements are triggered (i.e., time interval 2 in the following picture), 
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which should be the intended UE behaviour?

· Option 1: Legacy behaviour (i.e., based on Srxlev/Squal)
· Option 2: Reduce measurements (e.g., only measure frequencies of higher priorities)
	Company
	Option
	Comments

	Huawei, HiSilicon
	Option 2
	The introduction of t-Service is to reduce measurements. If the UE performs measurements in both Interval 1 and Interval 2, the stop-time based measurements bring no gain. On the other hand, there is no urgent need for the UE to perform reselection since the current serving cell still has a considerable remaining serving time. Therefore, in Interval 2, the UE only needs to perform measurements on higher priority frequencies, not equal or lower priority.

	Thales
	Option 2
	

	OPPO
	Option 1
	Stop-time scheme does not address the cell edge case. So UE should follow legacy behaviour just in case it is in the cell edge before the stop-time comes.

	Google
	Option 1
	

	Nokia
	Option 2
	As we have commented in the past, by t-Service the UE should have completed measurements for reselection, as the current cell will disappear. So the UE can measure only higher priority cells as long as it can then complete all measurements for reselection by t-service expiry.

	Sony
	Option 2
	

	Apple
	Option 1
	Agree with OPPO

	Qualcomm
	Option 1
	See in Q12, higher priority frequency search is regardless of this time. We do not see to add this complexity. 

This is just UE implementation how long is this interval.

	MediiaTek
	Option 1
	

	Lenovo, Motorola Mobility
	Option 1
	

	Intel
	Option 1
	

	LG
	Option 1
	First of all, we are confused with the definition of the timer interval2. If we do not consider the legacy measurement rule, it should be “UE may perform measurements on neighbour cells)

By the way, we do not think additional such measurement relaxation mechanism is not really needed. 

	Xiaomi
	Option 1
	

	Samsung
	Option 1
	

	vivo
	Option 1
	UE should rely on legacy behaviour to trigger measurement, if UE moves to the cell edge. Otherwise the UE will miss some opportunities of cell reselection, resulting in loss of coverage.

	CATT
	Option 2, see the comment
	Option 2 can help UE reduce energy consumption. For option 2, we want to further clarify that the time should be used together with RSRP. That is, if one of time condition and RSRP condition is satisfied, UE will start measurement on neighbour cells.

	NEC
	Option 1
	Legacy behaviour should be followed: 

UE at cell centre may not do measurement on equal or lower priority frequency, 

UE at the cell edge should still do normal measurement on all frequencies for possible cell reselection.

	Turkcell
	Option 1 
	

	ZTE
	Option 1
	

	ER
	Option 1
	


Summary: 20 companies joined the discussion. 15 companies prefer Option 1 and 5 companies prefer Option 2.

Proposal 12: (15/20) Before the stop-time based measurements are triggered, the UE measurements follow Legacy behaviour (i.e., based on Srxlev/Squal) and there is no measurement relaxation.
3.3.2 Reselection rule
In RAN2 #116-e, it was agreed that the cell stop time of neighbour cell is not broadcast, which implies that stop time will be not used for cell ranking:

(Proponents:17, Opponents:6) Proposal 4: RAN2 to discuss whether to support the following proposal:

For quasi-earth fixed cell, the cell stop time of neighbour cell(s) is NOT broadcast.

· Continue online

-
Huawei thinks if we agree on this then the cell stop time is not used for cell ranking but only to start measurements
-
Nokia is fine with p4

-
Oppo is fine not to use the cell stop time for cell ranking

-
Intel also supports p4

-
LG still thinks the stop time of neighbour cells is useful. 

-
Ericsson thinks it would be useful to have this information to stop measurements but not for cell ranking

-
ZTE thinks this is useful to exclude some cells but can accept p4

· Agreed as “For quasi-earth fixed cell, the cell stop time of neighbour cell(s) is NOT broadcast”
However, there is no explicit agreement to exclude time-based ranking. And some proposals submitted to RAN2 #116bis-e are related to this aspect:
· For quasi-earth fixed cell, time based cell reselection criterion is not considered in R17. [13]
· RAN2 discuss how to apply t-service in the ranking rules for cell reselection. [27]
Q14: Do you think cell stop time should be applied to cell ranking?
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Neutral
	If applied, the cell stop time of neighbour cell(s) needs to be broadcast.

	Thales
	Yes
	It may be used to prioritise the cell with the longest remaining serving time

	OPPO
	No
	

	Google
	No
	We prefer to stick to the agreement RAN2 concluded previously. 

	Nokia
	No
	Enough only to provide it for the current serving. 

	Sony
	No
	

	Apple
	No
	

	Qualcomm
	No
	

	MediaTek
	No
	

	Lenovo, Motorola Mobility
	No
	

	Intel
	no
	

	LG
	Yes
	We still think stop time-based ranking is useful to avoid unnecessary cell reselections.

	Xiaomi
	No
	

	Samsung
	No
	Time for cell’s incoming or disappearing are helpful to decide when the measurement needs to be performed and when the cell (re)selection performs, but not needed directly into cell reselection criteria itself. 

	vivo
	No
	

	CATT
	No
	

	NEC
	No
	

	Turkcell
	No
	

	ZTE
	No
	

	ER
	yes
	It would be useful but qwe are ok with majority view


Summary: 20 companies joined the discussion, and 16 companies said “No”.

Proposal 13: (16/20) Cell stop time is not applied to cell ranking in determining the target cell for reselection.
3.4 Joint working of time-based and location-based reselection

It is currently FFS whether time-based reselection and location-based reselection can be configured jointly.
It is proposed in [4] that: Time and location based measurements can be configured simultaneously by network, and UE can choose to apply one or both of them, which is determined by UE implementation. When UE chooses both of them, the measurement should be started if either time based condition or location based condition is satisfied.
Q15: Do you think time-based and location-based reselection can be configured simultaneously?
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	

	Thales
	Yes
	

	OPPO
	No
	It would be sufficient to configure either one but not both.

	Google
	No
	This would increase the implementation complexity for the UE. 

	Nokia
	No
	There is no need to make it overly complex.

	Sony
	Yes
	We think this option should be allowed.

	Apple
	No
	

	Qualcomm
	Yes
	

	MediaTek
	No
	

	Lenovo, Motorola Mobility
	Yes
	We can keep it open

	Intel
	No
	

	LG
	Yes
	

	Xiaomi
	No
	

	Samsung
	No
	

	vivo
	No
	Since time-based condition is only used to trigger measurement but location information is not used to determine when to start measurement, there is no need to discuss the issue.

	CATT
	Yes
	But this can be left for network implementation. 

	NEC
	yes
	It is up to network configuration. No need to have restriction

And they address difference cell reselection cases 

	Turkcell
	Yes
	

	ZTE
	Yes
	No need to have restriction. Up to NW implementation.

	ER
	FFS
	We are open to it


Summary: 20 companies joined the discussion, and 11 companies think time-based and location-based reselection can be configured simultaneously, others hold the opposite opinion.

Proposal 14: (11/20) Time-based and location-based reselection can be configured simultaneously. FFS UE behaviour when configured together.
3.5 TN prioritization over NTN

In RAN2 #114-e Offline [104] (summary is in R2-2106526), most companies do not like a fixed priority for TN over NTN, and prefer to leave it to NW configuration. Therefore, the following was agreed:

Agreements online:

2. For idle mode reselection, based on configuration NTN UE can prioritise TN over NTN. Configuration details FFS
Among the contributions submitted to RAN2 #116bis-e, some companies still hold that existing frequency priority framework is enough [9][13][16][17][20], whereas some other companies want enhancements on TN prioritization [1][12], the main argument is that NTN cells have a large coverage, UEs located in some parts of the coverage may be far away from TN neighbours while UEs of other locations may be in TN coverage:
The following options are proposed:
· If high priority TN cell cannot be detected for a period of time, then UE applies relaxed measurements to high priority TN frequency. [1]
· Network provides the coverage information of TN area to UE, e.g., area centre and radius, UE only starts measurements on TN frequencies when it is near or within TN area. [1]
· Provide neighbour cell type (TN/NTN) cell in SIB [1][19]. An alternative is implicit indicating by broadcasting NTN specific reselection parameters in the new SIB [19].
· UE increases frequency priority of TN frequencies when the UE enters a specific location area. The network configures increased frequency priority of TN neighbour frequencies mapped to the location area. [12]
· Add an offset to R value of TN, or add a priority offset to TN frequency priorities. The R value offset or reselection priority offset is configured by the NW to prioritize a certain NW type, e.g. TN. [19]
Q16: Regarding TN prioritization over NTN, which of the following do you prefer?

· Option 1: left to NW implementation in Rel-17

· Option 2: additional enhancement is introduced
	Company
	Option
	Comments

	Huawei, HiSilicon
	Option 1
	We don’t think RAN2 can converge to a specific solution given the limited time left in Rel-17.

	Thales
	Option 1
	

	OPPO
	Option 1
	

	Google
	Neutral
	

	Nokia
	Option 1
	Legacy prioritization (carrier frequency based) shall be enough in Rel-17. Rel-18 can further consider more advanced solutions in this area.

	Sony
	
	We prefer option 2 but ok to accept option 1 for rel-17

	Apple
	Option 1
	At this point it is not clear that TN and NTN cells will use the same band. So prefer not to be develop a solution till there is a real need.

	Qualcomm
	-
	As RAN4 has already clarified the NTN bands n255 and n256 overlaps with TN bands. It is not clear how overlapping of frequency will be avoided specially in cell edge.

For these overlapping band frequencies, the offset based mechanism should be used and it would be cleaner to introduce a new one.

	MediaTek
	Option 1
	Rel-16 absolute priorities can be used by the network to configure this.

	Lenovo, Motorola Mobility
	Option 1
	

	Intel
	Option 1
	

	LG
	Option 2
	We already agreed to introduce location-based measurement rule/cell reselection, so it would not bring much specification issues if we introduce such additional enhancement.

	Xiaomi
	Option 2
	We prefer option 2, but we are also fine to discuss this in Rel-18 due to time limitation.

	Samsung
	Option 1
	

	vivo
	Option 1
	The existing frequency prioritization method is sufficient in Rel-17, since the typical case would be the TN and NTN deployed on different bands in this release.

	CATT
	Option 1
	

	NEC
	Option 2
	there is significant power issue without any enhancement. But if majority would like to delay the discussion to Rel-18, we can accept it

	Turkcell
	Option 2
	

	ZTE
	Option 2
	At least UE should be aware of the neighbour cells’ NW type, i.e. TN or NTN, based on the serving cell’s system information.

	ER
	Option 2
	Due to limited time we are also ok with option 1


Summary: 20 companies joined the discussion, 11 companies prefer Option 1 and 6 companies prefer Option2, and 2 companies can accept both.

Proposal 15: (13/20) TN prioritization over NTN is left to NW implementation in Rel-17.
3.6 RRC_INACTIVE mode

In it not decided yet whether RRC_INACTIVE mode is supported for NTN. [12] suggests RAN2 discuss this and send an LS to RAN3 if needed.
The rapporteur’s view it that so far the discussion has not excluded RRC_INACTIVE, but it would be good to make it clear.
Q17: Do you agree that RRC_INACTIVE mode is supported for NTN?
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	But no enhancement specific to RRC_INACTIVE is introduced.

	Thales
	Yes
	

	OPPO
	Yes
	For now we don’t see any showstopper for RRC_INACTIVE to be supported.

	Google
	Yes
	

	Nokia
	Yes
	Agree with Huawei.

	Sony
	Yes
	

	Apple
	Yes
	

	Qualcomm
	Yes
	But how RNA is configured and how RAN paging and CN paging would work should be addressed.

	MediaTek
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	Intel
	Yes
	

	LG
	Yes
	We agree with Huawei that no enhancement should be introduced.

	Xiaomi
	Yes
	

	Samsung
	Yes
	

	vivo
	Yes
	

	CATT
	Yes 
	

	NEC
	Yes
	

	Turkcell
	Yes
	

	ZTE
	Yes
	Support with no enhancement in this release.

	ER
	yes
	With no enhancements


Summary: 20 companies expressed their views and all of them agree that RRC_INACTIVE is supported.

Proposal 16: (20/20) RRC_INACTIVE mode is supported for NTN.
Q18: Do you agree to send an LS to RAN3 about the conclusion of Q17?
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Not needed
	It is agreed in RAN3 #113-e that:
Apart from RAN Paging, RRC_INACTIVE is kept unspecified from a RAN3 perspective, i.e. no further RRC_INACTIVE related specification text is added, neither on stage 2 nor stage 3 level.
In our understanding, RAN3 already supports RRC_INACTIVE, so no LS is needed.


	Thales
	No
	

	OPPO
	Not needed
	

	Google
	No
	There should be no impact to RAN3.

	Nokia
	No
	We have the same understanding as Huawei.

	Sony
	No
	

	Apple
	No
	

	Qualcomm
	Yes
	See our response in Q17, so far it was not clear whether RAN2 already agreed to support RRC INACTIVE. If we make this clear, then we should inform them on how to configure RNA and how RAN paging works specially for moving cell case.

	MediaTek
	No
	

	Lenovo, Motorola Mobility
	No
	No need.

	Intel
	No
	

	LG
	Yes
	It seems the RAN3 agreement is not really clear whether RAN3 already supports inactive state. It would be better to confirm it.

	Xiaomi
	No
	

	Samsung
	No
	

	vivo
	No
	

	CATT
	No
	

	NEC
	No
	

	Turkcell
	No
	

	ZTE
	No
	

	ER
	No
	


Summary: 20 companies joined the discussion and only 2 companies prefer to send an LS to RAN3. 

No LS should be sent and no proposal is formulated.
3.7 Preventing non-NTN capable UEs from accessing an NTN cell

In the previous meeting, RAN4 has agreed to introduce new frequency bands for NR NTN due to the different frequency allocations for different services based on the ITU radio regulation. However, there may be frequency overlapping between TN and NTN bands. 

Several contributions mention preventing non-NTN capable UEs from accessing an NTN cell [4]

 REF _Ref92964446 \r \h 
[7].

First, RAN2 needs to decide there is need to figure out a solution or it can be guaranteed by implementation. It is mentioned in [4] that: If it can be guaranteed that NTN will always be deployed in NTN specific bands and that no TN band will ever be defined/ signaled as overlapping band (i.e., in frequencyBandList), then the freqBandIndicatorNR in SIB1 is enough to prevent a TN only UE to try and access a NTN cell. Otherwise a mechanism is needed.
If RAN2 identifies a need for solution, please note that legacy UEs cannot understand the new IEs introduced in Rel-17, so backward compatibility need to be ensured. Candidate solutions include:

· For non-NTN capable UEs, cellReservedForOtherUse IE and cellReservedForFutureUse-r16 IE in SIB1 can be set true. For NTN capable UEs, cellReservedForOtherUse IE and cellReservedForFutureUse-r16 IE should be ignored, and a new IE should be introduced in SIB1, e.g., cellReservedForFutureUse-r17. [4]
Q19: Do you think a mechanism is needed to prevent non-NTN capable UEs from accessing an NTN cell?
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Ask RAN4
	If it can be guaranteed that NTN will always be deployed in NTN specific bands and that no TN band will ever be defined/ signaled as overlapping band (i.e., in frequencyBandList), then the freqBandIndicatorNR in SIB1 is enough to prevent a TN only UE to try and access a NTN cell. Otherwise a mechanism is needed.
Therefore, we should ask RAN4 whether it can be guaranteed that no TN band will ever be defined/ signaled as overlapping band with NTN bands.

	Thales
	Ask RAN4
	

	OPPO
	
	Agree with Huawei this is related to NTN operating in dedicated bands. Better to clarify in RAN4 first.

	Google
	FFS
	We can come back to this issue when the situation becomes clearer in RAN4.

	Nokia
	No
	At least not in Rel-17. We assume the UE can determine whether a cell is NTN or TN (e.g. by the existence of NTN SIBx), so the UEs which are not capable of NTN, shall not be admitted by the NW to access such cells.

	Sony
	No
	We think similar LS might be discussed for IoT NTN 

	Apple
	No
	We assume UE is aware whether a cell is NTN cell or not (based on carrier freq., SIB information etc.).

	Qualcomm
	Yes
	RAN4 already agreed the NTN bands overlap with TN band in the frequency range.

So who is responsible the satellite frequency moving all around the world will not be overlapped with TN network operators on each country?

We do not think it is RAN4 to confirm regulation of TN and NTN bands deployment. Instead of running out of time, it is about a just one single bit in SIB1 which will resolve issue. We think it is not too much work to have one barring bit in SIB1 for new UEs.

	MediaTek
	No
	Not needed in Rel-17.

	Lenovo, Motorola Mobility
	Ask RAN4
	

	Intel
	Yes
	For a NTN cell, cellBarred in MIB should be used to block TN UEs, but NTN UE should ignore this indication.

	Xiaomi
	No
	We think UE can recognize the network type based on frequency or SIB1, and non-NTN capable UEs can’t access the NTN network since it can’t acquire the NTN specific SIB for UL synchronization.

	Samsung
	No
	Network implementation/configuration can guarantee non-NTN capable UEs will not accessing an NTN cell.

	vivo
	Maybe Yes
	If a mechanism is not introduced to prevent non-NTN capable UEs from accessing an NTN cell, for the UE with only TN capability, it may try to camp on the cell of the NTN and try to obtain normal service. But in this case, the normal registration of the UE will be rejected by the network, and the UE needs to reselect to another cell to camp and try to register again, resulting in much delay to obtain normal service. 

	CATT
	
	Agree with Huawei

	Turkcell
	Ask RAN4
	

	ZTE
	Yes
	

	ER
	yes
	Barring bit in SIB1 would only help with new UEs, right? Legacy UEs need MIB barring which NTN UEs can ignore.


Summary:18 companies joined the discussion. 7 companies prefer to ask RAN4, 6 companies think no mechanism is needed and 4 companies think a mechanism to prevent legacy UEs is needed.
Proposal 17: (7/18) Send an LS to ask RAN4 whether it can be guaranteed that no TN band will ever be defined/ signaled as overlapping band with NTN bands.
3.8 RRC_IDLE/RRC_INACTIVE SMTC
In RAN2 #116-e, it was agreed that UE-based solution for SMTC adjustments in NTN is supported for IDLE/INACTIVE UEs. FFS how does the UE perform the necessary shifts in SMTC.
Regarding how the UE performs the necessary shifts in SMTC, contributions of RAN2 #116bis-e provide the following candidates:

· RRC_IDLE/RRC_INACTIVE UEs can measure SSBs of neighbouring cells by adjusting the SMTC configuration in system information based on its location and satellite ephemeris. [4]
· Network assisted solution, can be 1) The network associates each SMTC in the SIB with the parameter(s) to assist UEs to apply/adjust/shift the SMTC. The parameter(s) can be drifting rate, validity timer associated with SMTC, start/end time of SMTC etc. 2) The network may provide a reference time in the system information to indicate from which time point the associated SMTC started taking effect. [18]
· UE chooses to monitor only the most relevant/suitable SMTCs based on e.g. satellite positions in relation to the UE; another possibility is UE uses timesharing between monitoring of different subsets of the broadcast SMTCs (e.g. monitor SMTC1 and SMTC2 during a first time period, then switch to SMTC3 and SMTC4 during the subsequent time period, and then switch back to SMTC1 and SMTC2). [27]
Q20: Regarding UE-based solution for SMTC adjustments, which of the following do you prefer?

· Option 1: UE autonomously adjust the SMTCs based on location and ephemeris;

· Option 2: UE uses timesharing between monitoring of different subsets of the broadcast SMTCs;

· Option 3: Assistance information is broadcast by the network.
	Company
	Option
	Comments

	Huawei, HiSilicon
	Option 1
	

	Thales 
	Option 1
	

	OPPO
	Option 1 + option 3
	Location and ephemeris may not be sufficient. Network still needs to provide neigbhor cell’s feeder link delay so that UE can not how to adjust the SMTCs.

	Google
	Option 3
	Completely relying on UE itself to adjust the SMTC setting is not always feasible for idle/inactive UEs (as UE may not always have the ephemeris information regarding the neighbouring cells), and may consume UE’s power in a way that is not desirable for idle/inactive UEs. A timer or time stamp associated with the SMTC can also prevent the UE from performing the measurement based on inappropriate SMTC settings. A drifting rate that is used to adjust/shift the time offset of SMTC based on the elapsed time can be also broadcasted by the network.

	Nokia
	Option 3
	NW provides additional information on the time shifts/threshold the UE can apply autonomously to the SMTC time window it measures. 

	Sony
	Option 1/3
	

	Apple
	Option 1 + 3
	

	Qualcomm
	Option 1 + 3
	Assistance information on time drifting rate parameters are also needed.

	MediaTek
	Option 1 + Option 3
	

	Lenovo, Motorola Mobility
	Option 1
	

	Intel
	Option 1
	

	LG
	No
	We think such SMTC adjustment is not needed in idle/inactive because the propagation delay between UEs at cell center and cell edge do not different much. So if the network provides long enough SMTC, the UE does not needed to adjust the SMTC. Even it will increase the UE power consumption.

	Xiaomi
	Option 1
	

	Samsung
	Option 1, 3
	

	vivo
	Option 1+option 3
	UE can automatically adjust SMTC according to the delay difference between satellites. Furthermore, neighbour cell’s feeder link delay is needed to calculate the delay difference.

	CATT
	Option 1
	

	NEC
	No strong opinion between option1 and 3
	Depends on the overhead of assistance information

	Turkcell
	Option 1, Option 3
	

	ZTE
	Option 1
	

	ER
	
	If option 1 it cannot be applied to gaps. SMTC is assistance info, question is does UE need more info than SMTC and if UE is required to measure outside on its own.


Summary: 20 companies joined the discussion. 16 companies support Option 1, and 11 companies support Option 3. No support for Option2.

Proposal 18: (16/20) Regarding UE-based solution for SMTC adjustments, UE autonomously adjust the SMTCs based on location and ephemeris.
It is also raised in [18] that the previous agreements regarding the maximum number of SMTCs supported per frequency for RRC_CONNECTED UEs are also applicable to RRC_IDLE/RRC_INACTIVE Ues (i.e., there can be up to four SMTCs configured in one SIB).
Q21: How many SMTCs can be broadcast per frequency at the most?
	Company
	Option
	Comments

	Huawei, HiSilicon
	No strong view, 4 is ok
	

	Thales
	A priori 4 is ok (being also discussed at RAN4)
	

	OPPO
	Same as legacy
	For UE-based SMTC adjustment, NW does not need to broadcast more SMTCs than legacy.

	Google
	4
	To align the agreements made for connected Ues.

	Nokia
	4 is OK, but 2 should be enough
	

	Sony
	4
	

	Apple
	2
	Network cannot assume that a UE in idle mode supports 4 SMTCs in RRC connected

	Qualcomm
	
	If ephemeris and assistance information is provided, it is not necessary for IDLE mode.

	MediaTek
	2 
	Already agreed as 2 in Connected mode (RAN2 #116-e). Idle mode should not support more than be more than 2.

	Lenovo, Motorola Mobility
	4
	

	Intel
	4
	Same as connected mode

	Xiaomi
	2
	

	Samsung
	
	RAN2-116e agreement can be applied to RRC_IDLE/RRC_INACTIVE that the network can configure up to 2 SMTCs in parallel and the UE uses all of them, FFS whether this (UE support for 2 SMTCs) requires a UE capability, a UE can optionally indicate support for 4 SMTCs.

	vivo
	
	We have a similar understanding as OPPO. If RAN2 agrees that UE autonomously adjusts the SMTCs based on location and ephemeris in RRC_IDLE/INACTIVE, only one SMTC per frequency is already sufficient, and the rest is left to the autonomous adjustment by the UE itself.

	CATT
	4
	Same with the connected mode. 

	NEC
	No strong opinion , 4 is ok
	

	Turkcell
	4
	

	ZTE
	Same as legacy
	Since the intention of SIB2/3/4 is to provide cell reselection information while UE would continuously searching for the strongest cell via reselection progress, there seems to be no need to provide a full picture of the all the neighbour satellite or cells via the system information of one cell. UE reselect from cell to cell, acquires system information from each and would draw a picture by itself.

Thus we understand one SMTC per frequency would be sufficient for IDLE/INACTIVE measurements.


Summary: 18 companies joined the discussion, 11 companies think 4 SMTCs are ok.

Proposal 19: (11/18) At most 4 SMTCs can be broadcast per frequency.
3.9 Other

[16] mentions the support of discontinuous coverage. The rapporteur’s view is that discontinuous coverage is not in the scope of this WI, so the discussion can be postponed to future releases.
[23] proposes “Assuming TN and NTN carriers are distinct, legacy cell selection/reselection principles, including cell reselection priority configuration, is baseline for NTN-TN idle mode mobility.” The rapporteur’s view is that in RAN2 #111-e it was agreed that “The existing cell reselection priority configuration can be taken as a baseline in NTN”, therefore no further clarification is needed.
For the following miscellaneous proposals, due to lack of inputs from other companies, the rapporteur’s view is that the they can be postponed to future releases:

· [14] proposes that the distance between UE and different satellite should be uniformed, for instance, dived the distance between UE and satellite into the satellite coverage radius, and the results can be defined as the distance for cell reselection.
· [24] proposes that RAN2 can assume the entire ephemeris is always available on the UE. Besides, the paper brings some enhancements to ephemeris provisioning (e.g. a SIBfast and a SIBslow; NAS signalling for slowly changing ephemeris and RRC signalling for rapidly changing ephemeris). 
· [25] proposes to introduce a E speed threshold SPUE and time duration Tlowmobility are configured for “low mobility” criterion.
· [26] proposes that RAN2 discusses enhancements to signalling of TN neighbouring frequencies/cells in an NTN cell, and that gNB provides information with which UEs can identify they are in an NTN-only zone.
· [27] proposes that RAN2 discusses whether current size of RMSI is still ok or if scheduling of RMSI should be done such that it provides updated info while reducing total overhead.
· [29] proposes that state vector and orbital parameters of ephemeris can be individually configured to be enabled or disabled, and that we should use different SIB trigger duration for slowly and quickly varying parameters of position and velocity state vectors or orbital ones.
4 Conclusion


For easy agreement
Proposal 1: (19/19) A new NTN-specific SIB is introduced (SIBx).
Proposal 2: Introduce the following serving cell information to the corresponding SIB:

1) (20/20) Ephemeris to (18/20) SIBx;

2) (20/20) common TA parameters to (18/20) SIBx;

3) (20/20) validity duration for UL sync information to (18/20) SIBx;

4) (20/20) t-Service to (15/20) SIBx;

5) (20/20) cell reference location to (17/20) SIBx;

6) (18/20) Epoch time to (14/20) SIBx. FFS the details of Epoch time.
Proposal 11: (20/20) For quasi-earth fixed cell, same as legacy, UE shall perform neighbour cell measurements of “higher priority NR inter-frequency or inter-RAT frequencies” regardless of the remaining serving time.
Proposal 16: (20/20) RRC_INACTIVE mode is supported for NTN.
For further discussion
Proposal 3: Regarding the update of UL synchronisation information, Option 1 is supported (17/20), FFS for Option 2 (13/20):
· Option 1: Update of ephemeris and common TA information does not affect the value tag and does not trigger SI modification procedure.
· Option 2: The ntnUlSyncValidityDuration applies to the whole SIBX. UE acquires the updated SIBX when the timer expires.
Proposal 4: Introduce the following neighbour cell information to the corresponding SIB:

1) (17/20) DL polarization to (12/20) SIBx;

2) (14/20) reference location to (6/20) SIBx;

3) (12/20) ephemeris to (6/20) SIBx.
Proposal 5: (12/20) The information of the upcoming cell (e.g., frequency and PCI) is broadcast.
Proposal 6: (15/19) Location information can be used to determine when to start measurement.
Proposal 7: If proposal 6 is agreed, agree the following (15/15):

UE may choose not to perform neighbour cell measurements of “NR intra-freq or inter-freq with equal or lower priority, or inter-RAT freq with lower priority”, if (the distance between UE and serving cell reference location is shorter than a threshold) and (legacy Srxlev/Squal condition is met, i.e., serving cell’s Srxlev/Squal is better than a threshold).
Proposal 8: If proposal 6 is agreed, agree the following (15/15):

Location-based measurement initiation is only applied if the cell broadcasts location-related parameters (e.g. a threshold) and by implementation the UE has location information.
Proposal 9: Discuss which option to adopt for location-based reselection:

-
Option 1: only neighbour cells with distance shorter than a threshold will be considered during cell reselection; (10/20)
-
Option 1b: exclude neighbour cells too far away i.e., distance longer than a threshold will not be considered during cell reselection; (5/20)
-
Option 2: distance based ranking is used together with legacy R criteria. (3/20)

Proposal 10: (12/20) No enhancement is introduced for measurement/reselection based on time/location information for moving cell scenarios in Rel-17.
Proposal 12: (15/20) Before the stop-time based measurements are triggered, the UE measurements follow Legacy behaviour (i.e., based on Srxlev/Squal) and there is no measurement relaxation.
Proposal 13: (16/20) Cell stop time is not applied to cell ranking in determining the target cell for reselection.
Proposal 14: (11/20) Time-based and location-based reselection can be configured simultaneously. FFS UE behaviour when configured together.
Proposal 15: (13/20) TN prioritization over NTN is left to NW implementation in Rel-17.
Proposal 17: (7/18) Send an LS to ask RAN4 whether it can be guaranteed that no TN band will ever be defined/ signaled as overlapping band with NTN bands.
Proposal 18: (16/20) Regarding UE-based solution for SMTC adjustments, UE autonomously adjust the SMTCs based on location and ephemeris.
Proposal 19: (11/18) At most 4 SMTCs can be broadcast per frequency.
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