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1 Introduction
This document serves as a report of the following offline discussion:

· [AT118-e][107][NTN] System information (Huawei)

Initial scope: discuss incoming LS in R2-2204468 and a possible reply LS on cell-specific k_offset ambiguity (considering R2-2206041, R2-2204714, R2-2205650). Also discuss SIB19 processing and updating aspects (e.g. based on relevant proposals in R2-2205234, R2-2205301, R2-2205528, R2-2205696, R2-2205651, R2-2204749, R2-2205700, R2-2205303, R2-2205754 and R2-2206035)

Initial intended outcome: Summary of the offline discussion with e.g.:

· Text/proposals for a possible reply LS to R2-2204468

· List of proposals for agreement (if any)

· List of proposals that require online discussions

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

Deadline (for companies' feedback): Tuesday 2022-05-10 0800 UTC
Deadline (for rapporteur's summary in R2-2206197): Tuesday 2022-05-10 1000 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

	Lenovo
	Min Xu
	xumin13@lenovo.com

	Google
	Ming-Hung Tao
	mhtao@google.com

	Xiaomi
	Xiaolong Li
	lixiaolong1@xiaomi.com

	Thales
	Philippe Agostini
	philippe.agostini@thalesaleniaspace.com

	Samsung
	Shiyang Leng
	shiyang.leng@samsung.com

	MediaTek
	Abhishek Roy
	Abhishek.Roy@mediatek.com

	InterDigital
	Brian Martin
	Brian.martin@interdigital.com

	Lockheed Martin
	Yunsung Kim
	Yun.sung.kim@lmco.com

	Apple
	Pavan Nuggehalli
	pnuggehalli@apple.com

	vivo
	Xiao XIAO
	xiao.xiao@vivo.com

	ASUSTeK
	Erica Huang
	Erica_Huang@asus.com

	ITRI
	Ching-Wen Cheng
	cw.cheng@itri.org.tw

	Ericsson
	Helka-liina Määttänen
	Helka-liina.maattanen@ericsson.com

	Transsion Holdings
	Junwei Huang
	Junwei.huang@transsion.com

	CATT
	Xiangdong Zhang
	zhangxiangdong@catt.cn

	LGE
	Han Cha
	han.cha@lge.com

	Sequans
	Olivier Marco
	omarco@sequans.com


3 Discussion

3.1 RAN1 LS related aspects

In RAN2 #116-bis e-Meeting, RAN2 agreed to introduce a new NTN-specific SIB (later known as SIB19) and several parameters were agreed to be included in the new SIB. RAN2 also agreed that the validity duration for UL sync information applies to the whole NTN-specific SIB. An LS was then sent to RAN1 asking if there is any problem with the RAN2 agreements.

The reply LS is received in [1], and the main idea is as follows:

1) RAN1 has no concern with the parameters added by RAN2, and would like to add two additional parameters (ntnPolarizationDL and ntnPolarizationUL) of serving cell information;

2) RAN1 thinks the validity duration applies only to ephemeris and common TA parameters including the epoch time, and the other parameters follow the normal SI modification procedure.

3) RAN1 brings a new issue on the potential ambiguity of cell-specific K_offset.

Regarding 1), the two parameters have already been captured in TS 38.331 v17.0.0 (as ntn-PolarizationDL-r17 and ntn-PolarizationUL-r17), so the following discussion is focused on 2) and 3).

3.1.1 Validity duration
In [2], it was proposed to follow RAN1 decision.
Q1: Do you agree with the following:

The validity duration applies only to ephemeris and common TA parameters including the epoch time, and other parameters in SIB19 follow the normal SI modification procedure.

	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	The validity timer was introduced by RAN1 for UL synchronization related parameters (i.e. ephemeris and common TA parameters, and the epoch time which marks the start of validity timer). Since the real-time ephemeris and common TA are changing continuously, it is impossible to let the UE acquire the up-to-date values all the time. On the other hand, the parameters of ephemeris and common TA are predictable, the UE can use them to predict the values in the near future and near past, so it is reasonable to have a validity timer and UE considers the parameters as valid in this duration.

For other parameters (e.g. t-Service, ta-Report, and reference location), since they will not change frequently, the update of them should follow the legacy SI modification procedure.

	OPPO
	Yes
	

	Lenovo
	Yes
	We are OK to only apply the validity duration to parameters agreed by RAN1.

	Google
	Yes
	

	Xiaomi
	Yes, but also ntnUlSyncValidityDuration itself
	Aside from ephemeris and common TA parameters, we think validity duration should also apply to epoch time and ntnUlSyncValidityDuration itself. Because epoch time and ntnUlSyncValidityDuration is strongly binded to ephemeris and common TA, the same update mechanism can be applied. If system information modification notification is used instead for them, we then need to consider how to handle the validity timer if updates are received when the validity timer is running. 

	Nokia
	Yes
	We are fine to follow the decision taken in RAN1 (to use validity timer for ephemeris and common TA).

	Thales
	Yes
	OK to apply validity duration only to ephemeris and common TA parameters. 

Other parameters will follow the SI modification procedure.

Note: epoch time is used to define the start of the validity duration

	Samsung
	Yes
	

	MediaTek
	Yes
	

	InterDigital
	Agree with the intention but the statement as written isn’t completely correct.
	We are fine to say that only ephemeris and common TA parameters are not subject to the regular SI modification (i.e. the note “This field is excluded when determining changes in system information…. ” 

However, when the validity duration expires, UE must re-acquire SIB19. In this sense the validity duration (or rather the expiry) in practise applies to the whole SIB. We do not agree that the UE reads only ephemeris and common TA, and keeps an old version of other parameters, it doesn’t make any sense. What we should really be talking about, therefore, is simply which parameters may (and it is may) be updated without SI modification procedure – the timer expiry because timer expiry itself causes all parameters to be re-acquired.

	Lockheed Martin
	Yes
	

	Qualcomm
	Yes
	

	Apple
	Yes
	We have the same understanding as InterDigital that this agreement means ephemeris, common TA parameters, and epoch time can be updated without invoking the SI modification procedure.

	vivo
	Yes
	OK to follow RAN1 LS. 

	ASUSTeK
	See comment
	We share the same understanding with InterDigital and Apple.
When the validity duration expires, UE would re-acquire SIB19. And it should not prevent the UE from obtaining parameters other than ephemeris and common TA in SIB19.

	ITRI
	Yes
	We agree that only ephemeris, common TA parameters are not subject to the regular SI modification.

	Ericsson
	Yes, but with comments
	Validity duration is how long the UE is considered synchronized and should start from the epoch time after reading ephemeris related parameters, so the notion that it “applies” to certain parameters is a bit strange.

The question is more related to which parameters do not need to follow normal SI modification procedures:

· Should not follow SI modification procedure: 

· ephemeris

· common TA

· ntn-UL-Sync-ValidtyDuration

· epochTime

· Need to following SI mod procedure: 

· k-Offset

· k-Mac

· UL/DL polarization

· Do not necessarily need but can follow SI mod procedure: 

· t-Service/referenceLocation

· ta-Report

 

	ZTE
	Yes
	

	Transsion
	Yes
	We are ok with that the epoch time is included in validity duration.

	CATT
	Yes with comments
	We think the validity duration itself should also not follow normal SI modification procedure. 

	LGE
	Yes with comment
	If the proposal means that the update of ephemeris and common TA parameters will not affect the valuetag, we agree with the proposal.

	Sequans
	Yes
	


22 companies provided opinions. All of them agree with the intention, but several companies prefer to revise the wording. The main concern is that when UE re-acquires SIB19 before the validity timer expires, UE should read all parameters in SIB19 instead of only reading the UL sync related ones.
Proposal 1: Ephemeris, common TA parameters and epoch time can be updated without invoking the SI modification procedure.
Note: The proposal is revised based on offline comments. Original wording: The validity duration applies only to ephemeris and common TA parameters including the epoch time, and other parameters in SIB19 follow the normal SI modification procedure.
If Q1 can be agreed, the last sentence in the field description of t-Service can be deleted, which is also mentioned in [5].

	t-Service

Indicates the time information on when a cell provided via NTN quasi-Earth fixed system is going to stop serving the area it is currently covering. The field counts the number of UTC seconds in 10 ms units since 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January 1, 1900).FFS" This field is excluded when determining changes in system information, i.e. changes of t-Service should neither result in system information change notifications nor in a modification of valueTag in SIB1."


Q2: If your answer to Q1 is “Yes”, do you agree to remove the FFS in t-Service?

	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	

	OPPO
	Yes
	To remove the whole FFS sentence.

	Lenovo
	Yes
	We are OK to remove the FFS.

	Google
	Yes
	

	Xiaomi
	Yes
	We agreed that the t-service is introduced only for earth fixed cell, and it will not be changed frequently, the system information change procedure is sufficient. 

	Nokia
	Yes
	Consequence of the answer to Q1.

	Thales
	Yes
	OK to remove FFS

	Samsung
	Yes
	

	MediaTek
	Yes
	

	InterDigital
	Yes
	

	Lockheed Martin
	Yes
	

	Qualcomm
	Yes
	

	Apple
	Yes
	

	vivo
	Yes
	

	ASUSTeK
	Yes
	

	ITRI
	Yes
	

	Ericsson
	Yes
	t-Service should not change during connection. 

	ZTE
	Yes
	

	Transsion
	Yes
	

	CATT
	Yes 
	

	LGE
	Yes
	

	Sequans
	Yes
	


This question received unanimous “Yes”.
(22/22) Proposal 2: Remove the FFS in the field description of t-Service : FFS" This field is excluded when determining changes in system information, i.e. changes of t-Service should neither result in system information change notifications nor in a modification of valueTag in SIB1."
Apart from ephemeris, common TA parameters and epoch time as discussed in Q1, [5]

 REF _Ref102911549 \r \h [11] proposed that the update of validity duration should not affect the value tag and not trigger SI modification procedure.

In the RAN1 LS, it is stated that “With respect to the validity duration, RAN1 understanding is that it only applies to ephemeris and common TA parameters including the epoch time, and the other parameters follow the normal SI modification procedure.” It is unclear whether the validity duration applies to itself, i.e. whether the change of validity duration should trigger SI modification.

Q3: Do you agree that the update of validity duration should not affect the value tag and not trigger SI modification procedure?

	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	No strong view, either can work
	In our understanding, the update of validity duration can be quite infrequent.

If it is changed, there are two scenarios:

1) The duration is changed to a larger value, which means the validity duration is extended.

In this case, the NW does not need to trigger SI update, as the UE will anyway re-acquire the SIB19 before the old duration expires.

2) The duration is changed to a smaller value.

First we think this is a very rare case. Even if it happens, we do not think there is any real problem. This is actually related to the discussion on Q5 [H029][H030][H031]. If Option 3 of Q5 is the common understanding, the NW is allowed to proactively trigger the SI update.
Based on the above, we think either way can work.



	OPPO
	Yes
	

	Lenovo
	Yes
	We think re-acquiring can be done once the validity timer expires, and before that UE can consider as valid and no need to re-acquire.

	Google
	Yes
	The validity duration is always transmitted/updated together with the common TA parameters and ephemeris. It shouldn’t be updated solely. Therefore the same mechanism applied to the common TA and ephemeris should be applied to the validity duration as well.

	Xiaomi
	Yes
	When epoch time is implicitly indicated, we see benefit of network updating the validity duration from SI window to SI window to ensure that all UE’s validity duration expires at the same time, so network can predict when the validity timer will expire. To support this, updating of validity duration should not rely on system information modification notification. 

	Nokia
	Yes
	We have similar understanding to Google.

	Thales
	No
	ntnUlSyncValidityDuration is a validity duration configured by the network for uplink synchronization assistance information (i.e. Serving satellite ephemeris and Common TA parameters) which indicates the maximum time during which the UE can apply assistance information without having acquired new assistance information.

Unlike ephemeris and common TA parameters which are updated frequently, ntnUlSyncValidityDuration will not be changed often. Therefore SI modification procedure should be applied whenever this parameter is updated by the network.



	Samsung
	Yes
	

	MediaTek
	Yes
	

	InterDigital
	Either
	Same opinion as Huawei. It is unlikely to be updated very frequently, so SI modification should be fine. On the other hand, it doesn’t hurt to allow the validity duration either.  

	Lockheed Martin
	Yes
	

	Qualcomm
	No
	Agree with Thales. If the ephemeris parameters are same (repeated), the change in validity duration should be done right way at modification boundary.

	Apple
	No
	We think implementing this in the UE can be problematic since the UE may not be even aware that the validity timer has expired if it is changed without any notice.

	vivo
	Yes
	

	ASUSTeK
	Either
	Agree with InterDigital and Huawei.

	ITRI
	Yes
	When validity duration expires, UE reacquire ephemeris and common TA parameters including the epoch time as well as a new value of validity duration.

	Ericsson
	Yes (referring to RRC parameter ntn-Ul-SyncValidityDuration)
	Different UEs may have started their synchronization validity timers at different times, thus we cannot expect that UEs would be able to update the duration of the timer. 

	ZTE
	No
	Considering the duration time is to indicate the validity duration of common TA parameters related information, it is important to align NW and UE’s understanding on the information. Also since the update of duration time is not frequent, so the SI modification procedure shall be fine.

	Transsion
	No
	The validly duration is mainly to indicate the validly of common TA and ephemeris, when there is an update for validly duration which means that those parameters is going to change for UE to access network. Network should notify UE on this the changes.

	CATT
	Yes 
	When and how to update the validity duration is up to the network. But in most cases, the network should control the validity time only update at epoch time, and ensure that the validity duration is effective in the validity duration. 

If the update of validity duration will affect the value tag and trigger SI modification procedure, we need to consider the case when the epoch time, validity duration, ephemeris and common TA parameters are update together at the next epoch time. At the next epoch time, SI modification procedure will not be triggered by epoch time, ephemeris and common TA parameters, but will be triggered by the update of validity duration. 



	LGE
	No
	Due to the frequent change of ephemeris and TA parameters, RAN1 has introduced the validity duration for both. The update of validity duration may be infrequent only when the ephemeris and TA parameters change as the satellite’s orbit changes. Therefore, the update of validity duration should affect the value tag and trigger SI modification procedure to provide a proactive method to modify the ephemeris and TA parameters.

	Sequans
	Yes
	Similar view as Google. 


22 companies shared their views, 13 of them answered “Yes”, 6 answered “No”, and 3 companies think either way is acceptable. The main argument of the “Yes” camp is that validity timer is used together with UL sync parameters and should not be updated solely, while the main reason for “No” is that the update of validity timer can be quite infrequent and it’s better to align the understanding between the network and the UE.
(16/22) Proposal 3: Add “validity duration” to Proposal 1.
[5] also proposed to group the ephemeris, common TA, epoch time and validity duration into a new IE, which is a signalling optimization and can be further discussed when conclusions are made for Q5.

3.1.2 Possible ambiguity of K_offset
On the issue of cell-specific K_offset, RAN1 has been discussing for several meetings whether there is a need to resolve ambiguity of which cell-specific K_offset value to use during the SIB modification period and the majority of companies think that it can be handled by gNB implementation. However, RAN1 leaves the final decision to RAN2.

According to TS 38.213, the K_offset equals to cell-specific K_offset minus UE-specific K_offset:
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And according to TS 38.331, the value range of cell-specific K_offset is 0 ~1023 ms.

    cellSpecificKoffset-r17        INTEGER(0..1023)                                                         OPTIONAL,  -- Need R

	cellSpecificKoffset
The CellSpecific_K_offset is a scheduling offset used for the timing relationships that need to be modified for NTN [see TS 38.2xy]. The unit of K_offset is number of slots for a given subcarrier spacing of 15 kHz. FFS other SCS.


The issue is, if the cell-specific K_offset is updated by the network, whether the application time of the updated cell-specific K_offset should be specified to ensure the UE and the network have the same understanding of K_offset, otherwise it is possible that UE applies the updated K_offset in a certain time of the modification period while the network is unaware.

In [2]

 REF _Ref102853318 \r \h [3]

 REF _Ref102853728 \r \h [4], it is proposed that the issue can be handled by implementation. The arguments include:

· The update of cell-specific K_offset can be rather infrequent [2]

 REF _Ref102853728 \r \h [4], and even if it’s updated, the problem is temporary since there will be no ambiguity after the modification period in which SI is updated [4]. 

· The network can solve the problem by implementation without requiring any specification change (e.g., not schedule uplink transmissions for some time or enable blind decoding for some time) [4]. 

· This is not an NTN-specific issue. In legacy, network can also update the PRACH resources and we haven’t resorted to any specification efforts to resolve the similar ambiguity issue [3].

Q4: With respect to the possible ambiguity of cell-specific K_offset, do you agree it can be handled by gNB implementation (Yes/No)?

If No, please indicate your preference on how RAN2 shall specify the application time of the updated cell-specific K_offset, or any other solution.
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	From our perspective, since the maximum value of cell-specific K_offset is very large (1023 ms is far beyond the RTD of a UE, as the full TA of a UE will not exceed 541.46 ms in GEO scenarios), the update of cell-specific K_offset can be very infrequent. At minimum, one can always configure the most conservative K_offset values for the cell without making update in SIB. As long as the UE gets connected, UE-specific K_offset can be configured. Therefore, the system works fine and no further specification work is needed.

	OPPO
	Yes
	

	Lenovo
	Yes
	

	Google
	Yes
	

	Xiaomi
	Yes
	

	Nokia
	No
	It is true that network can potentially handle the problem of ambiguity, but it will come at the cost of less flexibility. The main problematic case is the situation where the NTN configuration is based on earth-fixed cells, where the cell-specific K_offset would have to be set to the most conservative value all the time during a fly-over. Such configuration would incur high values of the cell-specific K_offset, which in the end would lead to large scheduling delays (until the UE is potentially updated with a new UE-specific K_offset). It should be noted that any UE configured with UE-specific K_offset would have to be updated on a regular basis to follow the optimum configuration. Further, since the K_offset may be updated several times during a fly-over of a earth fixed cell, the ambiguity may happen every time this parameter is updated, which again would lead to several and long scheduling gaps if the gNB is supposed to address this problem through implementation.

	Thales
	Yes
	Yes it can be resolved by gNB implementation

	Samsung
	Yes
	

	MediaTek
	Yes
	

	InterDigital
	Yes
	

	Lockheed Martin
	Yes
	

	Qualcomm
	Yes
	

	Apple
	Yes
	

	vivo
	Yes
	The update of cell-specific K_offset is a rare case. Even if it occurs, the network can solve the problem by implementation, i.e., the network side can wait for the SI update procedure to finish before scheduling the UE.

	ASUSTeK
	Yes
	

	ITRI
	Yes
	

	Ericsson
	Yes
	This should not happen very often. No need to optimize. 

	ZTE
	Yes
	It is not a NTN specific issue and can be left to implementation.

	Transsion
	Yes
	Network can up to its implementation.

	CATT
	Yes
	

	LGE
	Yes
	

	Sequans
	Yes
	


Among the 22 companies that replied, 21 of them agree the issue can be handled by implementation.
(21/22) Proposal 4: The issue of possible ambiguity of cell-specific K_offset raised by RAN1 can be handled by gNB implementation
3.1.3 Tentative reply LS
A draft LS is provided in [2] with the following contents:

	1. Overall Description:

RAN2 thanks RAN1 for the reply. On validity duration, RAN2 will follow RAN1 agreement that the validity timer applies only to ephemeris and common TA parameters including the epoch time, and other parameters in SIB19 follow the normal SI modification procedure.

RAN2 also discussed the potential ambiguity of cell-specific K_offset. RAN2 understanding is that the cell-specific K_offset will not change frequently and it can be handled by gNB implementaion, and RAN2 will not further specify the application time of the updated cell-specific K_offset.

2. Actions:
To RAN1

ACTION: 
RAN1 is kindly requested to take the above information into account.


The reply LS might need to be updated based on the outcome of previous questions.

3.2 SIB19 updating [H029][H030][H031]
Apart from the discussion related to RAN1 LS, another issue on SIB 19 was raised in [6], which is also related to RILs [H029][H030][H031].

In RAN2 #116-bis-e, the following agreement was made:

1. Update of ephemeris and common TA information does not affect the value tag and does not trigger SI modification procedure.

There could be different understandings of the agreement:

Option 1): This is a restriction to NW, the NW cannot trigger SI modification when ephemeris and common TA information is changed and validity timer has not expired. With this understanding, [H029][H030][H031] should be approved.

Option 2): It is not meant to be a UE or NW requirement, it means the UE should not expect SI modification (but it doesn’t disallow the NW to do that if it really wants to). With this understanding, only the editorial changes in [H029][H030][H031] are approved (change “XXX” to the actual field name, and adopt similar change to ephemerisInfo).

Option 3): As R2-2205301[6] proposed, the UE consider ephemeris/common TA parameters as valid during validity duration, but the NW is still allowed to proactively trigger the SI modification if there is change. Note that Option 3 is quite similar to Option 2), but Option 3 aims at making a clear agreement that the NW is allowed to do so.
Q5: Regarding the update of ephemeris and common TA parameters, which option is preferred?

· Option 1): NW cannot trigger SI modification when ephemeris and common TA information is changed and validity timer has not expired.
· Option 2): UE should not expect SI modification.

· Option 3): UE consider ephemeris/common TA parameters as valid during validity duration, but the NW is still allowed to proactively trigger the SI modification if there is change.

	Company
	Option
	Comments

	Huawei, HiSilicon
	Option 3
	When submitting the RILs, we thought Option 1) was more in line with the agreement made. But from our own perspective, we also don’t want to put this restriction to the network. So in paper R2-2205301, we proposed Option 3.

	OPPO
	Option 1
	Option 1 is aligned with RAN2 agreements.

	Lenovo
	Option 1
	Option 1 is what we have agreed and there is no need to re-open the discussion. UE can re-acquire when the validity timer expires.

	Google
	Option 1
	

	Xiaomi
	Option 1
	If ephemeris and common TA parameters are changed during validity duration, and if UE applies the new parameters immediately, the validity duration of the new parameters may change, then the remaining duration of the running validity timer may be longer than validity duration of new parameters. Issue arise. Thus, we suggest not to consider this in this release.

	Nokia
	Option 3
	We think this should be still allowed by the NW, even if in some cases can be avoided.

	Thales
	Option 3
	UE considers the ephemeris and common TA parameters as valid during validity duration, but the NW is still allowed to proactively trigger the SI modification if there is a change

But from our perspective the network may trigger SI modifications if there is a change of parameters other than ephemeris and common TA parameters (t-Service, ta-Report, reference location, ulSync,…)



	Samsung
	Option 1 (with rephrase)
	Our understanding is that NW configures ephemeris, common TA information, and an associated validity duration such that ephemeris and common TA information are not changed for the validity duration. So validity timer is used for ephemeris and common TA information update instead of SI modification procedure. 

However, current Option 1’s text may be misleading that ephemeris and common TA information can change in validity duration but NW does not update via SI modification procedure. We need to clarify that NW should guarantee there will be no change for ephemeris and common TA information in validity duration.

Hence, for example, we propose the following text instead for Option 1: “Ephemeris and common TA information are not changed for the validity duration and SI modification procedure is not used to update ephemeris and common TA information.”

	MediaTek
	Option 1
	Agree with Samsung’s comments

	InterDigital
	Option 2 or 3
	Option 2 is exactly how SI modification works today, NW can trigger an SI modification at any time it wants and can change any part of SI content when it does. We only need to say which parameters might be updated without SI modification notifications. It makes no sense to introduce a network restriction for this case and we don’t see a need for an explicit agreement because nothing changes. Option 3 is the same as option 2 – actually we shouldn’t need an explicit agreement because this changes nothing compared to legacy behaviour but it may help if we do make such an agreement.

	Qualcomm
	Option 1
	Simply ephemeris and common TA parameters can change any time without SI change notification, this what is specified from UE perspective. We think no need to specify network implementation.

	Apple
	Option 3
	It should be clear that the UE is not expected to acquire SIB with higher periodicity higher than what is implied by the validity timer.

	vivo
	Option 1
	

	ASUSTeK
	Option 3
	

	ITRI
	Option 3
	UE should not expect the SI modification be triggered upon the update of ephemeris and common TA information, but network is allowed to proactively trigger SI modification. We don’t think a restriction to NW is needed.

	ZTE
	Option 3
	It shall be allowed for NW to trigger SI modification procedure in case there is a need to update the parameters even it won’t happen frequently.  

	Transsion
	Option 1
	Take Question 3 discussed above into consideration, the validly duration is mainly to indicate the valid duration of ephemeris and common TA, once there is a needed to change those parameters, network can change validly duration and corresponding new ephmeris and/or new common TA to trigger SI update procedure.

	CATT
	Option 3
	

	LGE
	Option 1
	The network should trigger the SI modification procedure by changing the validity duration if the ephemeris and TA parameters need to be changed. We already have suggested that the validity duration affects the value tag and triggers the SI modification procedure to provide the proactive method for the network in Q3.

	Sequans
	Option 3
	Option 1 would prevent NW from changing other parameters in SIB19 


20 companies provided their views. 10 companies support Option 1 (2 of them prefer a revised wording), and 10 companies support Option 3. One company mentioned that Option 2 is exactly how SI modification works today.
Note that the original question only mentioned ephemeris and common TA parameters, but based on the outcome of Q1 and Q3, the rapporteur would like to take all parameters that are not subject to SI modification procedure into account.
Proposal 5: Regarding ephemeris, common TA parameters, epoch time (and validity duration, if P3 can be agreed), RAN2 determines the correct understanding of NW behaviour:
· (10/20) Option 1): NW cannot trigger SI modification when the parameters are changed and validity timer has not expired.
· Revised Option 1): The parameters are not changed for the validity duration and SI modification procedure is not used to update them.
· (10/20) Option 3): UE consider the parameters as valid during validity duration, but the NW is still allowed to proactively trigger the SI modification if there is change.

3.3 UE behaviour after SIB19 acquisition

In RAN2 #117-e, the following issue was discussed during the meeting and the post-meeting email discussion but no conclusion was reached, and according to the report in R2-2204111, the discussion will continue:

	Proposal 6 To discuss further: It is unclear whether UE stops UL validity timer or suspend the timer if UE acquires the new SIBx before timer expiry, and whether UE applies the parameter immediately or until epoch time.


The question contains two aspects, 1) whether the timer is stopped or suspended; 2) when to apply latest parameters.
3.3.1 Whether to stop/suspend the validity timer
In [6]

 REF _Ref102895172 \r \h [8], it is proposed that the validity timer is not suspended or stopped when UE acquiring NTN SIB (i.e. no specification impact).

Q6: If the UE acquires SIB19 before validity timer expiry, do the UE suspend or stop the validity timer?

	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	No
	It was agreed in RAN2 #117-e to add a note in RRC spec that “NOTE: UE should attempt to re-acquire SystemInformationBlockTypeXX before the end of the duration indicated by ntnUlSyncValidityDuration and epochTime by UE implementation.” In order to ensure that SIB19 continues to be valid without interruption, the network should not broadcast two epoch times with a time gap larger than the validity duration, otherwise it is possible that the SIB19 stored at the UE becomes outdated and the UE cannot obtain the up-to-date information. As a result, when the UE acquires the new SIB19 before timer expiry, even if the timer is not suspended or stopped, it will not expire before next epoch time. There is no need to stop or suspend the timer.

	OPPO
	No
	Validity timer only starts from epoch time. No need to introduce any other new procedures.

	Lenovo
	No
	

	Google
	No
	We are not clear about the intention to stop the validity timer. Is it to stop the UE from acquiring SIB19 again? 

	Xiaomi
	Yes
	If epoch time is implicitly indicated, epoch time will be started at the end of SI window, which means that there will be maximum si-WindowLength time gap between the reception of SIB19 and the start of epoch time. If validity timer is expired during si-WindowLength, there will be UL interruption..

	Nokia
	
	We do not fully comprehend the question, but we think there is no need to stop or suspend the timer. It is important that no ephemeris, TA common parameters are used outside the validity duration. To our understanding suspending the timer does not avoid that completely.

	Thales 
	No
	Validity timer only starts from epoch time

	Samsung
	No
	Agree with Huawei

	MediaTek
	No
	Agree with Huawei

	InterDigital
	No
	When UE acquires SIB19 it should start or restart the validity time according to epochTime value which is already specified in 5.2.2.4.21

	Lockheed Martin
	No
	

	Qualcomm
	No
	If the timer is running, the old parameters are still valid and can be used (even though UE has new parameters). At epoch time, timer is started/restarted and new parameters are used.

	Apple
	No
	

	vivo
	No
	If the UE acquires SIB19 before validity timer expiry, UE should restart the validity timer, the behaviour of suspending or stopping the validity timer is not needed.

	ASUSTeK
	No
	

	ITRI
	No
	Validity timer should start from epoch time.

	Ericsson
	No
	Timer is restarted from epoch time. If the epochTime is in the future, either 1) the UE may assume the received ephemeris is valid from reception until the epochTime and from epochTime until validity timer, or 2) the ephemeris is valid ntn-UlSyncValidityDuration before and after the epochTime. 

The comment from Xiaomi seems inaccurate, the minimum value for ntn-UlSyncValidityDuration is 5s thus an SI window is neglectable and ephemeris is valid until the epochTime and ntn-UlSyncValidityDuration after.

	Transsion
	No
	

	CATT
	No
	Agree with Huawei.

	LGE
	No
	If the proposal means that the UE should apply a new SIB19 upon acquisition, we think the UE can choose either stored SIB19 or the new SIB19. The stored SIB19 is still valid until the validity timer expires.

	Sequans
	No
	


Among the 21 companies that replied, 19 of them agree that if the UE acquires SIB19 before validity timer expiry, there is no need for the UE to suspend or stop the validity timer
(19/21) Proposal 6: If the UE acquires SIB19 before validity timer expiry, there is no need for the UE to suspend or stop the validity timer
3.3.2 When to apply latest parameters
In [6]

 REF _Ref102896267 \r \h [10][14], it is proposed that if the UE acquires SIB19 before validity timer expiry, when to apply the new SIB19 is up to UE implementation. In [8], it is proposed that if the epoch time is future, UE shall apply the ephemeris and common TA information and restart the validity timer at the epoch time; if the epoch time is past/present, UE shall apply ephemeris/common TA and restart the timer immediately.

Q7: If the UE acquires SIB19 before validity timer expiry, which of the following is preferred?

· Option 1) UE applies the parameter immediately

· Option 2) UE applies the parameter until epoch time

· Option 3) Depends on epoch time. If epoch time is future, the UE applies the parameters until epoch time; if epoch time is past/present, UE applies the parameters immediately.

· Option 4) Leave it to UE implementation

	Company
	Option
	Comments

	Huawei, HiSilicon
	Option 4
	We have a slightly different understanding with Option3. We think if the epoch time is future time, UE can either a) apply it at epoch time; or b) deduce the ephemeris and common TA parameters for the moment since all these parameters are predictable, and apply them immediately;

If the epoch time is current time or past time, UE can apply it right away. The remaining validity duration should consider the gap between epoch time and time of reception.

In either case, the ephemeris and common TA parameters will not cause inter-operability issues between the UE and NW since they are only used to facilitate UL synchronization, and UE implementation can guarantee it always has a valid version at hand. Therefore, whether UE applies the parameter immediately or until epoch time can be left to UE implementation.

	OPPO
	Option 3, but also ok with option 4
	

	Lenovo
	Option 3
	We think Option 3) provides a necessary description on how UE applies the parameters. We also think that for the case when epoch time is past, it is better to further add “The remaining validity duration should consider the gap between epoch time and time of reception” as suggested by Huawei.

	Google
	Option 3
	If epoch time is past/present, UE applies the parameters immediately, and calculates the remaining validity duration based on the actual epoch time.

	Xiaomi
	Option 3 or Option 4
	

	Nokia
	Option 4
	The validity duration should be valid a similar amount of time before and after Epoch. UE can have some freedom here, as long as it complies with UL transmission timing requirements.

	Thales
	Option 4 is preferred but

Option 3 with modifications can be acceptable
	If option 3 is adopted, we propose the following correction: Depends on epoch time. If epoch time is future, the UE applies the parameters until at epoch time; if epoch time is past/present, UE applies the parameters immediately

	Samsung
	Option 3
	If epoch time is future time, UE should apply the parameter at the epoch time according to the NW indication. If epoch time is past/present, UE applies the parameters immediately

	MediaTek
	Option 4 is preferred, but okay with Option 3.
	

	InterDigital
	Option 1. Option 4 may also be fine.
	It is more straightforward to specify the same behaviour regardless of whether UE is acquiring SIB19 for the first time or a subsequent time and there doesn’t seem a strong reason to complicate matters. UE does not normally delay applying the configuration received in SIBs, so option 1 would just be the usual way. 

Having said this, there is already some flexibility as to when UE applies the configuration – e.g. SI reception may fail so this may cause delay even with legacy SIBs. In other words, there is already some amount of implementation flexibility and there doesn’t seem any need to specify any special behaviour for this case – UE just acquires the SIB and applies the configuration as normal.

	Lockheed Martin
	Option 3
	

	Qualcomm
	Option 2 or 3
	First it has to be decided whether the epoch time (i.e., SFN = 0 and subframe = 0) refers to future only or past as well.

	Apple
	Option 4, can also live with Option 3
	

	vivo
	Option 4
	There is no need to specify when to apply the parameters since both old SIB19 and new SIB19 are valid.

	ASUSTeK
	Option 4
	

	ITRI
	Option 3
	To comply with UL transmission timing configured by network , UE applies the parameters at epoch time if epoch time is future and applies the parameters immediately if epoch time is past/present.

	Ericsson
	4
	When a new SIB19 is acquired, the UE knows when the ephemeris and Common TA is valid.
If the UE wants to use some type of algorithm to “combine” past and future ephemeris fields, we are fine with that since we do not specify how the UE calculates the satellite position given the parameters. We do not think anything needs to be captured. 

	ZTE
	Depends
	If it is for common TA related information then opt3 is preferred which is aligned with RAN1’s definition on common TA information,but it can also left to UE implementation. But SIB19 can also include other parameters, for this part UE shall applied them immediately.

	Transsion
	Option 4
	

	CATT
	Option 4
	We think the epoch time should not be late than the time of network firstly broadcasting the updated SIB19.

	LGE
	Option 4
	We think there are many ways because the stored SIB19 is still valid. There is no need to limit the UE behavior.

	Sequans
	Option 3/4
	Baseline should be "at epoch time".

We assume the UE could also use new ephemeris before, but in any case the validity timer would run from epoch time.


22 companies provided their views. 15 companies can accept Option 4 and 12 companies can accept Option 3. The support for other options is very limited.
Proposal 7: If the UE acquires SIB19 before validity timer expiry, RAN2 to discuss which option is preferred:
· (12/22) Option 3) If epoch time is future, the UE applies the parameters until epoch time; if epoch time is past/present, UE applies the parameters immediately.

· (15/22) Option 4) When to apply latest parameters is left to UE implementation
3.4 Other

3.4.1 On-demand SIB [H803]
SIB19 belongs to other SI. According to TS 38.300, other SI can be broadcast on-demand or sent in a dedicated manner to UEs in RRC_CONNECTED:

	-
Other SI encompasses all SIBs not broadcast in the Minimum SI. Those SIBs can either be periodically broadcast on DL-SCH, broadcast on-demand on DL-SCH (i.e. upon request from UEs in RRC_IDLE, RRC_INACTIVE, or RRC_CONNECTED), or sent in a dedicated manner on DL-SCH to UEs in RRC_CONNECTED (i.e., upon request, if configured by the network, from UEs in RRC_CONNECTED or when the UE has an active BWP with no common search space configured or when the UE configured with inter cell beam management is receiving DL-SCH from a TRP with PCI different from serving cell's PCI).


In [H803] (and related papers [12]

 REF _Ref102896940 \r \h [13]), it is proposed that on-demand SIB19 is not supported for UEs in Idle/Inactive mode. The main reason is that SIB19 contains information needed for UL synchronization, e.g. ephemeris and common TA parameters. Without SIB19, the UE in RRC_IDLE/RRC_INACTIVE state cannot send the MSG1/MSG3 that can be well received by network to apply for the on demand SIB19.

Q8: Do you agree that on-demand SIB19 is not supported for UEs in RRC_IDLE/RRC_INACTIVE state?

	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	

	OPPO
	Yes
	

	Lenovo
	Yes
	

	Google
	Yes
	

	Xiaomi
	Yes
	

	Nokia
	Yes
	

	Thales
	Yes
	

	Samsung
	Yes
	

	MediaTek
	Yes
	

	InterDigital
	Yes
	SIB19 is essential system information for NTN, see R2-2205592

	Lockheed Martin
	Yes
	

	Qualcomm
	Yes
	

	Apple
	Yes
	

	vivo
	Yes
	

	ASUSTeK
	Yes
	

	ITRI
	Yes
	

	Ericsson
	Yes
	

	ZTE
	Yes
	

	Transsion
	Yes
	

	CATT
	Yes 
	

	LGE
	Yes
	The network should always provide SIB19 to UE in NTN.

	Sequans
	Yes
	


22 companies participated in the discussion and all of them agree that on-demand SIB19 is not supported for UEs in RRC_IDLE/RRC_INACTIVE state.
(22/22) Proposal 8: On-demand SIB19 is not supported for UEs in RRC_IDLE/RRC_INACTIVE state.
It is further proposed in [12] that on-demand SIB19 is not supported for UEs in RRC_CONNECTED state either.

Q9: Do you agree that on-demand SIB19 is not supported for UEs in RRC_CONNECTED state?

	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	

	OPPO
	Yes
	

	Lenovo
	Yes
	

	Google
	Yes
	

	Xiaomi
	Yes
	

	Nokia
	Yes
	

	Thales
	Yes
	

	Samsung
	Yes
	

	MediaTek
	Yes
	

	InterDigital 
	Yes
	

	Lockheed Martin
	Yes
	

	Qualcomm
	No
	What is the additional cost of supporting existing feature? If the UE’s active DL BWP is not configured with common search space, this is needed.

Can you relate this to Q12?
[HW] We think they are separate functions:

1) Providing a SIB to the UE when the active DL BWP is not configured with common search space, which is supported from R15;
2) On-demand SIB for UEs in RRC_CONNECTED, which is introduced in R16.

	Apple
	Yes
	

	vivo
	Yes
	Since all the UE camping on NTN cell should acquire SIB19, on-demand SIB19 is not supported.

	ASUSTeK
	Yes
	

	ITRI
	Yes
	

	Ericsson
	Yes
	

	ZTE
	
	Share the same concerns as QC. It is possible that UE is in active BWP without CSS, in this case SIB19 shall be allowed to provided through dedicatedSysteminformationDelivery. But if on-demand SIB19 in connected mode is not supported, then autonomous BWP switch to acquire SIB19 is needed.
[HW] Same reply as to QC.

	Transsion
	Yes
	

	CATT
	Yes 
	

	LGE
	Yes
	The network should always provide SIB19 to UE in NTN, same with the RRC_IDLE /RRC_INACTIVE case.


21 companies provided their opinions and 19 of them agree that on-demand SIB19 is not supported for UEs in RRC_CONNECTED state.
(19/21) Proposal 9: On-demand SIB19 is not supported for UEs in RRC_CONNECTED state.
Regarding TS 38.331, both [12] and [13] propose that the si-BroadcastStatus should always be set to broadcasting for SIB19. Since SIB19 is important for UEs in RRC_IDLE/RRC_INACTVE to access the NTN cell, it should always be broadcast.
SI-SchedulingInfo ::=               SEQUENCE {

    schedulingInfoList                  SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo,

    si-WindowLength                     ENUMERATED {s5, s10, s20, s40, s80, s160, s320, s640, s1280},

    si-RequestConfig                    SI-RequestConfig                                                OPTIONAL,  -- Cond MSG-1

    si-RequestConfigSUL                 SI-RequestConfig                                                OPTIONAL,  -- Cond SUL-MSG-1

    systemInformationAreaID             BIT STRING (SIZE (24))                                          OPTIONAL,   -- Need R

    ...

}

SchedulingInfo ::=                  SEQUENCE {

    si-BroadcastStatus                  ENUMERATED {broadcasting, notBroadcasting},

    si-Periodicity                      ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},

    sib-MappingInfo                     SIB-Mapping

}

	si-BroadcastStatus
Indicates if the SI message is being broadcasted or not. Change of si-BroadcastStatus should not result in system information change notifications in Short Message transmitted with P-RNTI over DCI (see clause 6.5). The value of the indication is valid until the end of the BCCH modification period when set to broadcasting.


Q10: If your answer to Q8 is “Yes”, do you agree to add a clarification in the field description of si-BroadcastStatus that “This filed cannot be set to notBroadcasting for SIB19.”
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	

	OPPO
	See comments
	Shouldn’t that be “This field cannot be set to notBroadcasting for SIB19 in a NTN cell”?

	Lenovo
	See comments
	We slightly prefer OPPO’s proposal. We would like to keep the possibility of on-demand broadcasting for TN-NTN scenarios.

	Google
	See comment
	Can describe in a positive way, e.g., “This field can only be set to broadcasting for SIB19 in an NTN cell”.

	Xiaoi
	Yes
	

	Nokia
	Yes
	Fine with Google’s version.

	Thales
	Yes
	

	Samsung
	Yes
	

	MediaTek
	Yes
	

	InterDigital
	Yes
	

	Lockheed Martin
	Yes
	

	Qualcomm
	Yes for IDLE mode
	

	Apple
	Yes
	

	vivo
	Yes
	In Rel-17, a TN cell does not broadcast SIB19, so the proposed field description of si-BroadcastStatus is sufficient.

	ITRI
	Yes
	

	Transsion
	Yes
	

	CATT
	No
	This can be left to network implementation.

	LGE
	Yes
	

	Sequans
	Yes
	


19 companies joined the discussion, 1 company think this can be left to NW implementation, other companies agree with the intention but some of them proposed a revised wording. The rapporteur also thinks Google’s wording is better.
Proposal 10: Add a clarification in the field description of si-BroadcastStatus that “This field can only be set to broadcasting for SIB19 in an NTN cell.”
In [13], text proposal for TS 38.300 is also provided:

	-
Other SI encompasses all SIBs not broadcast in the Minimum SI. Those SIBs, except SIB19 can either be periodically broadcast on DL-SCH, broadcast on-demand on DL-SCH (i.e. upon request from UEs in RRC_IDLE, RRC_INACTIVE, or RRC_CONNECTED), or sent in a dedicated manner on DL-SCH to UEs in RRC_CONNECTED (i.e., upon request, if configured by the network, from UEs in RRC_CONNECTED or when the UE has an active BWP with no common search space configured or when the UE configured with inter cell beam management is receiving DL-SCH from a TRP with PCI different from serving cell’s PCI). SIB19 is always periodically broadcast on DL-SCH and may be sent in a dedicated manner on DL-SCH to UEs in RRC_CONNECTED. Other SI consists of:


Q11: If your answer to Q8 is “Yes”, do you agree with the above changes to Stage 2 spec?
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	No
	On the first change (adding “, except SIB19”), we think in legacy mechanism, on-demand SIB6/7/8 is not supported either, but SIB6/7/8 are not explicitly mentioned here, so no need to mention SIB19 either.

On the second change, we think the modification to Stage 3 is enough.

	OPPO
	No
	Agree with Huawei.

	Lenovo
	No
	Agree with Huawei. Stage-3 description is sufficient.

	Google
	No
	Agree that stage 3 description is sufficient.

	Xiaomi
	No
	Agree with Huawei.

	Nokia
	No
	Agree with the preceding comments, such a detailed change in Stage-2 is not needed.

	Thales
	No
	

	Samsung
	No 
	Agree with Huawei.

	MediaTek
	No
	

	InterDigital
	No
	Seems unnecessary 

	Lockheed Martin
	No
	

	Apple
	No
	

	vivo
	No
	

	ASUSTeK
	No 
	

	ITRI
	No
	

	Ericsson
	No
	Too detailed for Stage 2. 

	ZTE
	No
	

	Transsion
	No
	

	CATT
	No
	Not necessary

	LGE 
	No
	There are no sentences specifying the exception of legacy on-demand SIBs. 


	Sequans
	No
	


21 companies joined the discussion and all companies think the changes to Stage 2 are not necessary.
(21/21) Proposal 11: The changes to Stage 2 spec in R2-2205754 are not pursued.
3.4.2 Dedicated SIB19 for UEs in RRC_CONNECTED
If the UE’s active DL BWP is not configured with common search space, NW may provide updated SI by dedicated signalling.

RRCReconfiguration-v1530-IEs ::=            SEQUENCE {

    masterCellGroup                         OCTET STRING (CONTAINING CellGroupConfig)                              OPTIONAL, -- Need M

    fullConfig                              ENUMERATED {true}                                                      OPTIONAL, -- Cond FullConfig

    dedicatedNAS-MessageList                SEQUENCE (SIZE(1..maxDRB)) OF DedicatedNAS-Message                     OPTIONAL, -- Cond nonHO

    masterKeyUpdate                         MasterKeyUpdate                                                        OPTIONAL, -- Cond MasterKeyChange

    dedicatedSIB1-Delivery                  OCTET STRING (CONTAINING SIB1)                                         OPTIONAL, -- Need N

    dedicatedSystemInformationDelivery      OCTET STRING (CONTAINING SystemInformation)                            OPTIONAL, -- Need N

    otherConfig                             OtherConfig                                                            OPTIONAL, -- Need M

    nonCriticalExtension                    RRCReconfiguration-v1540-IEs                                           OPTIONAL

}

	dedicatedSystemInformationDelivery

This field is used to transfer SIB6, SIB7, SIB8 to the UE with an active BWP with no common serach space configured. For UEs in RRC_CONNECTED, this field is used to transfer the SIBs requested on-demand.


However, the current field description only covers two scenarios: a) SIB6/7/8 if the active BWP has no common search space; b) on-demand SIB requested by Connected UE. Neither scenario covers the SIB19 case. 

In [12], the following modification is suggested:

	dedicatedSystemInformationDelivery

This field is used to transfer SIB6, SIB7, SIB8, SIB19 to the UE with an active BWP with no common serach space configured. For UEs in RRC_CONNECTED, this field is used to transfer the SIBs requested on-demand.


Q12: Do you agree with the above change to enable dedicated SIB19 for UEs in RRC_CONNECTED?

	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Yes
	

	OPPO
	Not sure
	As stated “For UEs in RRC_CONNECTED, this field is used to transfer the SIBs requested on-demand”, does it mean we have agreed to supported on-demand SIB19 for UEs in RRC_CONNECTED? 

The question seems to be the same for idle/inactive state. Without SIB19, the UE in RRC_CONNECTED state cannot send the MSG1/MSG3 that can be well received by network to apply for the on demand SIB19. Right?

[HW] The second sentence is only about on-demand SIBs for Connected mode, which was introduced in R16. In R15 spec, the field description does not contain the second sentence.

The SIBs supporting on-demand request in RRC_CONNECTED are captured in DedicatedSIBRequest. Our understanding is that, if we can agree that on-demand SIB19 is not supported for Connected UEs (as in Q9), SIB19 is not related to the second sentence (“For UEs in RRC_CONNECTED, this field is used to transfer the SIBs requested on-demand.”).

	Lenovo
	
	We share OPPO’s concern. Based on current description SIB19 may not be simply added in dedicatedSystemInformationDelivery.

	Google
	
	We share OPPO’s concern. 

	Xiaomi
	Yes
	

	Nokia
	No
	Seems there is no agreement to support the on-demand delivery of SIB19, even for CONNECTED mode.
[HW] Agree, but we think they are separate functions:

1) Providing a SIB to the UE when the active DL BWP is not configured with common search space, which is supported from R15;

2) On-demand SIB for UEs in RRC_CONNECTED, which is introduced in R16.
Maybe the wording of the question is a bit misleading. The question is focused on providing dedicated SIB19 to the UEs not configured with common search space.

	Thales
	Yes
	

	Samsung
	Yes
	

	MediaTek
	Yes
	

	InterDigital
	See comment
	Yes, and to address OPPO’s concern we might also consider updating the second sentence to include the case of updated SIB19 

“For UEs in RRC_CONNECTED, this field is used to transfer updated SIBs or the SIBs requested on-demand.”
[HW] In our understanding, the second sentence is related to on-demand SIBs for UEs in RRC_CONNECTED, which is not related to this question. Maybe the wording of the question is a bit ambiguous, it actually means providing dedicated SIB19 to the UEs not configured with common search space.

	Qualcomm
	Yes
	We support this and on demand SIB that is existing feature. 

	Apple
	Yes
	

	vivo
	No
	For UEs in RRC_CONNECTED, dedicatedSystemInformationDelivery is used to provide the SIBs requested on-demand. Referring to our reply to Q9, on-demand SIB19 for UEs in RRC_CONNECTED is not supported, so we don’t support the above change.  
According to the current mechanism, if the UE’s active DL BWP is not configured with common search space, the network can configure that UE switches to initial BWP for reading new SIB19 or provide the parameters in SIB19 through RRCReconfiguration. We think there is no spec impact.

	ASUSTeK
	No
	

	ITRI
	Yes
	

	Ericsson
	Yes
	Delivering dedicated SIB19 makes sense and dedicated delivery of NTN SIB was also agreed for IoT NTN. 

	ZTE
	Yes
	If connected on-demand SIB19 is not supported then UE autonomous switch BWP to obtain SIB19 is needed to acquire SIB19 in case active BWP without CSS

	Transsion
	Yes
	

	CATT
	Yes 
	

	LGE
	Yes
	

	Sequans
	Yes
	


Even though 14 out of 21 companies agree with the proposed change, there seems to be different understanding of the question. The question here is not about on-demand SIB19 for UEs in RRC_CONNECTED, rather, it is about providing dedicated SIB19 to the UEs not configured with common search space.
Therefore, the rapporteur’s view is to further discuss the issue in the next round. And no proposal is formulated.
3.4.3 Epoch time [C216][C217][O355]
As indicated in [11], RILs [C216][C217][O355] are related to epoch time. And these RILs are marked as “May meeting disc” by the RRC rapporteur.

[O355] aims to clarify the change of epoch time should neither result in system information change notifications nor in a modification of valueTag, which is already covered in Q1. So the discussion here is focused on [C216] and [C217].

The current field description of epoch time is as follows:

	epochTime

Indicate the epoch time for assistance information (i.e. Serving satellite ephemeris in IE ephemerisInfo and Common TA parameters). When explicitly provided through SIB, or through dedicated signaling, EpochTime is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information.The reference point for epoch time of the serving satellite ephemeris and Common TA parameters is the uplink time synchronization reference point. If this field is absent, the epoch time is the end of SI window where this SIB19 is scheduled. This field is mandatory present when provided in dedicated configuration. 


[C216] Remove the sentence highlighted in yellow. 

Reasons: The description for absent case is not needed, for this is not included in the description of EpochTime provided by RAN1. And, for the absent case, the epoch time keeps changing according to the SI window, which will result in the update of ntnULSynValidityDuration.

[C217] Remove the sentence highlighted in green.

Reasons: There is no agreement to support this description. The network will keep the UE having a valid epochTime to use. For example, for the SIB case, we think this filed should be mandatory present, and then, if this filed is absent in dedicated signalling case, the value in SIB can still be used.

Q13: Please indicate whether you support [C216] and/or [C217] respectively (Yes/No).

	Company
	C216
	C217
	Comments

	Huawei, HiSilicon
	N
	N
	It was agreed in RAN1 #107-e that:

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.

In the current field description of epochTime, we think the sentence highlighted in yellow is in line with the second bullet above and the sentence highlighted in green is consistent with the third bullet above.



	OPPO
	N
	N
	For [C217], at least this is true for the handover case. 

	Lenovo
	N
	N
	RAN1 agreement should be represented.

	Google
	N
	N
	To align with RAN1 agreements.

	Xiaomi
	N
	N
	

	Nokia
	N
	N
	Agree with Huawei’s mapping, although second bullet from RAN1 agreements is not updated as per their latest decisions.

	Thales
	N
	N
	Agreement RAN1#108 modifies second bullet of RAN1#107-e agreement on Epoch time as follows:
Otherwise, when Epoch time is not explicitly 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 NTN-specific SIB SI message is transmitted.

For the sake of clarification we prefer to keep [C216]

	Samsung
	N
	N
	Same view as Huawei

	MediaTek
	N
	N
	

	InterDigital
	N
	N
	Agree with HW

	Lockheed Martin
	N
	N
	

	Qualcomm
	N
	N
	

	Apple
	N
	N
	

	vivo
	N
	N
	RAN1’s agreement about providing epoch time should be captured.

	ASUSTeK
	N
	N
	

	ITRI
	N
	N
	To capture RAN1 agreements.

	Ericsson
	N
	N
	Comments do not seem to be well-informed on how epochTime functions. 

	ZTE
	N
	N
	

	Transsion
	N
	N
	

	CATT
	Yes
	Yes
	We have not received a LS from RAN1 including the related agreements.

For C216: according to the RAN1 information that, RAN1 thinks the validity duration applies only to ephemeris and common TA parameters including the epoch time, and the other parameters follow the normal SI modification procedure. Then what the epoch time will be: the epoch time is absent in the first SIB19 transmission occasion in the first SI window, and the epoch time is also absent in the second SIB19 transmission occasion in the second SI window, during the valid duration. Then, the epoch time has been changed during the valid duration. 

And if the end point of the valid duration is the same for ephemeris and common TA of each SIB transmission, then the valid duration has to be updated at each SIB19 transmission, to deduct the duration from last SIB19 transmission, which will increase the network complexity. 

For C217, we think this depends on the discussion of C216. For example, if the epoch time is mandatory when transmitting via SIB19, if it is necessary to deliver satellite assistant information via dedicated signalling, the dedicatedSystemInformationDelivery can be used to deliver SIB19, and the discussion result of C216 can be applied. 
[HW] In our understanding, the UE will not acquire SIB19 frequently (in fact, the UE does not even bother to re-acquire if validity timer does not expire). So the issue of “the epoch time keeps changing” does not exist.

	LGE
	N
	Y
	The network could indicate epochTime implicitly as the epochTime is the content of SIB19 according to 38.331 v17.0.0. The principle of SIB contents is the same as the dedicated signaling. Therefore, the network could implicitly indicate the epochTime in the case of dedicated signaling. The sentence highlighted in green should be removed.

	Sequans
	N
	N
	Agree with Huawei


22 companies joined the discussion. 21 companies disagree with [C216] and 20 companies disagree with [C217].
(20/22) Proposal 12: [C216] and [C217] are rejected.

3.4.4 NTN-Config of target cell during HO
In April AdHoc meeting, the following was agreed:

	R2-2204313
[RIL C214]Discussion and TP on the configuration of ntn-Config
CATT
discussion
Rel-17
38.331
NR_NTN_solutions-Core

DISCUSSION

· Huawei agrees with O1 but acks that this has not been used for such case before. 

· ZTE agrees with 2a, not agree on O1

· QC OPPO vivo support 2a. 

· ntn-Config to be moved from DownlinkConfigCommon to ServingCellConfigCommon




As a result, the ephemeris, common TA related parameters, validity duration and the epoch time of the target cell can be provided to the UE in ServingCellConfigCommon during handover. Since epoch time is in the form of SFN and subframe number, [3] proposes that UE follows target cell’s timing when referring to the SFN and subframe number. That is, after UE performs DL synchronization to the target cell and read the MIB, UE will know the target cell’s SFN and then the epoch time.
Q14: During HO, to determine the target cell’s epoch time (i.e. SFN and subframe number), which timing (i.e. SFN and subframe number) is used as reference?

· Option 1) Source cell’s timing

· Option 2) Target cell’s timing

	Company
	Option
	Comments

	Huawei, HiSilicon
	Option 2
	The epoch time information is provided by the target cell during HO. It makes NW implementation easier to base it on target cell’s timing. Otherwise, the target cell needs to know the timing difference between source cell and target cell before generating the information. Besides, searching for the SSBs of the target cell does not rely on the epoch time information.

	OPPO
	Option 2
	

	Lenovo
	
	We can accept either option as the serving gNB can do the calculation. And RAN1 is also discussing on this issue (although not only for HO) so we can wait for their decision.

	Google
	Option 2
	

	Xiaomi
	Option 2
	

	Nokia
	Option 2
	Target’s node timing should be the more natural choice for HO

	Thales
	Option 1
	From our perspective the epoch time and associated reference point related to neighbor cell’s ephemeris/common TA parameters should be provided based on serving cell’s timing. The following proposal is being discussed at RAN1:

Initial Proposal 04:

If satellite ephemeris and common TA parameters of neighbour’s cell are indicated to UE:

· The associated epoch time should be provided based on serving cell’s timing.

· The reference point for this epoch time is the uplink time synchronization reference point of serving cell.

Note: If this proposal is agreed, a LS should be sent to RAN2 to ask them to take into account this clarification.

Let’s wait for RAN1 feedback on this issue

	Samsung
	Option 2
	Since for HO, target cell’s epoch time is provided by the target cell, it would make sense to use target cell’s timing. We can wait for more information from RAN1. 

	MediaTek
	Option 1
	

	InterDigital
	Option 2
	

	Qualcomm
	Option 1
	If it is based on target cell, it will be difficult for UE to detect the target cell SSB in the first place. Same as existing handover, there is handover preparation between source and target.

We urge companies to look at the field description of SMTC of target cell. We think there is the answer.

smtc

The SSB periodicity/offset/duration configuration of target cell for NR PSCell change and NR PCell change. The network sets the periodicityAndOffset to indicate the same periodicity as ssb-periodicityServingCell in spCellConfigCommon.

For case of NR PCell change, the smtc is based on the timing reference of (source) PCell. For case of NR PSCell change, it is based on the timing reference of source PSCell.

If both this field and targetCellSMTC-SCG are absent, the UE uses the SMTC in the measObjectNR having the same SSB frequency and subcarrier spacing, as configured before the reception of the RRC message.
[HW] We think epoch time is different from acquiring SSBs, so the situation cannot simply follow the SMTC during HO. UE can use the epoch time of the target cell after it is synchronized with the target cell.

	Apple
	Option 2
	

	vivo
	Option 2
	During HO, UE does downlink synchronization with target cell, so the target cell can be used as reference to determine the target cell’s epoch time.

	ASUSTeK
	Option 2
	

	ITRI
	Option 2
	After UE synchronize with the DL timing of the target cell, the epoch time can be determined by the UE and can be applied to UL transmission to the target cell.

	ZTE
	
	Since RAN1 is still discussing I guess this can wait until more information can be provided by RAN1.

	Transsion
	Option 2
	

	CATT
	Option 2
	

	LGE
	Option 2
	

	Sequans
	
	Wait can wait for RAN1 conclusion on this


20 companies provided their views. 14 companies support Option 2 and 3 companies support Option 1. The other 3 companies think we can wait for RAN1 discussion.
(14/20) Proposal 13: During HO, the target cell’s epoch time (i.e. SFN and subframe number) is based on target cells’ timing.
[3] also discusses the timing issue of neighbour cell epoch time for UEs in RRC_IDLE/RRC_INACTIVE mode. Since the epoch time of neighbour cells has not been introduced to SIB19 yet, this issue can be postponed.
3.4.5 Miscellaneous
[9] proposes “If UE has acquired new NTN specific SIB before expiry of validity timer, but the new epoch time occurs after validity timer expiry, then the UE need not acquire SI again at validity timer expiry”. The rapporteur’s view is that this is straightforward as the following note has already been captured in TS 38.331. Other proposals in [9] related to UE behaviour on validity timer expiry can be discussed in [AT118-e][104][NTN] UP corrections (Interdigital).

	NOTE:
UE should attempt to re-acquire SIB19 before the end of the duration indicated by ntn-UlSyncValidityDuration and epochTime by UE implementation.


For [7], cell reselection and access barring will not be treated in this offline, and the only content relevant to SIB19 processing in [7] is “Observation 1: Due to no clear UE requirement to obtain location information for the purpose of reselection, it is unpredictable if the UE will use the broadcast distance threshold.” Since no clear proposal is made, the rapporteur’s view is to postpone the discussion.

4 Conclusion – first round
For easy agreement
Proposal 1: Ephemeris, common TA parameters and epoch time can be updated without invoking the SI modification procedure.
Note: The proposal is revised based on offline comments. Original wording: The validity duration applies only to ephemeris and common TA parameters including the epoch time, and other parameters in SIB19 follow the normal SI modification procedure.
(22/22) Proposal 2: Remove the FFS in the field description of t-Service : FFS" This field is excluded when determining changes in system information, i.e. changes of t-Service should neither result in system information change notifications nor in a modification of valueTag in SIB1."
(16/22) Proposal 3: Add “validity duration” to Proposal 1.
(21/22) Proposal 4: The issue of possible ambiguity of cell-specific K_offset raised by RAN1 can be handled by gNB implementation
(19/21) Proposal 6: If the UE acquires SIB19 before validity timer expiry, there is no need for the UE to suspend or stop the validity timer
(22/22) Proposal 8: On-demand SIB19 is not supported for UEs in RRC_IDLE/RRC_INACTIVE state.
(19/21) Proposal 9: On-demand SIB19 is not supported for UEs in RRC_CONNECTED state.
Proposal 10: Add a clarification in the field description of si-BroadcastStatus that “This field can only be set to broadcasting for SIB19 in an NTN cell.”

(21/21) Proposal 11: The changes to Stage 2 spec in R2-2205754 are not pursued.

(20/22) Proposal 12: [C216] and [C217] are rejected.
For further discussion
Proposal 5: Regarding ephemeris, common TA parameters, epoch time (and validity duration, if P3 can be agreed), RAN2 determines the correct understanding of NW behaviour:

· (10/20) Option 1): NW cannot trigger SI modification when the parameters are changed and validity timer has not expired.
· Revised Option 1): The parameters are not changed for the validity duration and SI modification procedure is not used to update them.
· (10/20) Option 3): UE consider the parameters as valid during validity duration, but the NW is still allowed to proactively trigger the SI modification if there is change.

Proposal 7: If the UE acquires SIB19 before validity timer expiry, RAN2 to discuss which option is preferred:

· (12/22) Option 3) If epoch time is future, the UE applies the parameters until epoch time; if epoch time is past/present, UE applies the parameters immediately.

· (15/22) Option 4) When to apply latest parameters is left to UE implementation

(14/20) Proposal 13: During HO, the target cell’s epoch time (i.e. SFN and subframe number) is based on target cells’ timing.
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