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This feature lead summary document captures the remaining/maintenance issues related to timing relationship enhancements and uplink time and frequency synchronization for NR NTN. It contains a summary of the contributions under 8.4 at TSG-RAN WG1 #110 together with identified remaining key open issues.
The following open issues/Draft CR are part of the discussions based on companies contributions to RAN1#110:
· Issue#1	Ambiguity in the interpretation of SFN indicating Epoch time
· Issue#2 	Backward propagation of the orbit and Common TA
· Issue#3 Neighbour cell’s epoch time
· Issue#4	Negative values of CommonDelayDriftVariation for GEO
· Issue#5 Draft CR on time relationship for MAC-CE activation 
· Issue#6 Editorial correction on Koffset MAC CE command 
· Issue#7 Draft CR for 38.213 to capture correct validity timer expiry behavior for UL synchronization
· Issue#8 Corrections on UE-specific TA for NTN
· Issue#9 Joint operation of open and closed loop timing advance

Issue#1	Ambiguity in the interpretation of SFN indicating Epoch time
Companies’ contributions summary
This issue has been intensively discussed at last RAN1 meeting but the views were conflicting and no consensus could be made. It seems the situation does not change based on the companies contributions submitted to current meeting.
The following views are expressed within the contributions:
· Solution 1[Spreadtrum, ZTE, MediaTek, Qualcomm, Apple, Huawei, HiSilicon, OPPO]: If indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame which is nearest to the frame where the message is received.
· Solution 2 [Nokia, Nokia Shanghai Bell, Ericsson]: Indicated SFN for Epoch time is current SFN or the next upcoming SFN after the frame where the message indicating the Epoch time is received.
· Solution 3 [PANASONIC, OPPO]: If indicated explicitly by SFN and subframe number, epoch time t_epoch is in the past when UE reads the SIB19 or dedicated RRC signalling at time t where 𝑡_𝑒𝑝𝑜𝑐ℎ ≤𝑡.

Companies proposals are as follow:
	Companies
	Proposals

	Spreadtrum Communications
	Proposal 1: If epoch time is indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame which is nearest to the frame where the message is received.


	ZTE
	Proposal 2: If indicated explicitly by a SFN and subframe number, the Epoch time t_epoch is the sub-frame which is nearest to the sub-frame where the message indicating the Epoch time is received

	ZTE
	R1-2206014: Draft CR: Correction on NR-NTN synchronization

Reason for change:	How to interpret explicitly indicated SFN for epoch time is not clear and there is ambiguity on the interpretation of the validity duration for configured parameters.
	
Summary of change:	Add the interpretation method for epoch time.
Clarify the validity time period for configured parameters.
	
Consequences if not approved:	The definition of epoch time is not clear and the incorrect pre-compensation will be done with invalid parameters.

	MediaTek Inc.
	Observation 1: Option 3, in the past or in the future when UE reads the SIB19 or dedicated RRC signaling at time t where EpochTime <𝑡 or 𝑡 ≤ EpochTime, can ensure network flexibility and ensure Epoch time is not with a delay larger than 5.12 s..
Proposal 2: If (SIBx SFN-Epoch time SFN) is not less than 0, m = SIBx SFN-Epoch time SFN; else if (SIBx SFN-Epoch time SFN) is less than 0, m = SIBx SFN-Epoch time SFN + 1024. 
Indicated SFN for Epoch time is, 
· if 512<=m<1024,  choose next epoch time after SIBx SFN (i.e. SFN for epoch time is in the future). 
· if m=0, choose SIBx SFN (i.e. SFN for epoch time is SIBx SFN ). 
· if 0<m<512, choose previous epoch time before SIBx SFN (i.e. SFN for epoch time is in the past). 
Note 1: SIBx SFN is the last frame where the message indicating the Epoch time is received


	PANASONIC
	Proposal 1: We propose to not support backward propagation for satellite ephemeris and common TA.
Proposal 2: If indicated explicitly by SFN and subframe number, epoch time t_epoch is in the past when UE reads the SIB19 or dedicated RRC signaling at time t where 𝑡_𝑒𝑝𝑜𝑐ℎ ≤𝑡 (option 2).


	OPPO
	Proposal 1 If indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame which is nearest to the frame where the message is received.
· A companion CR is provided in [R1-2206854].

	OPPO
	R1-2206854: Draft CR on interpretation SFN indicating epoch time:
Reason for change:	1. In RAN1 meeting #107e, the following agreement on epoch time determination was made and was not reflected in the specification.
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.

2. How to interpret the SFN indicating epoch time is unclear.

Summary of change:	1. Clarify the epoch time can be explicitly indicated by a SFN and a sub-frame number or be implicitly determined by the end of SI window based on the agreement.
2. Clarify the interpretation of SFN indicating epoch time, i.e., the SFN indicates a frame which is nearest to the frame where the ephemeris message is received.

Consequences if not approved:	1. Missing agreement on epoch time determination.
2. Potential ambiguity in interpretation SFN indicating epoch time. 


	Nokia, Nokia Shanghai Bell
	Proposal 1: Indicated SFN for Epoch time is current SFN or the next upcoming SFN after the frame where the message indicating the Epoch time is received.
Proposal 2: The UE shall support backwards propagation of the serving satellite ephemrsis information.


	Qualcomm 
	Proposal 2: If EpochTime is indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame nearest to the frame where the message is received.

	Apple
	
Proposal 2: If epoch time is explicitly indicated in the form of SFN and sub-frame, the UE considers the epoch time is in the frame of the indicated SFN value, which is nearest to the frame where the message is received.  

	Ericsson
	
Proposal 1	Support indication of explicit epoch time through the SFN of a future radio frame.


	Huawei, HiSilicon
	Proposal 1: If indicated explicitly by a SFN and subframe number, the epoch time is in the past or in the future when UE reads the SIB19 or dedicated RRC signaling at time t.



Initial Proposal 1
Based on companies views, the following initial proposal is made:
Initial Proposal 1:

If EpochTime is indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame nearest to the frame where the message indicating the Epoch time is received.
Denote by, 
· m: the SFN of the last frame where the message indicating the Epoch time is received 
· and n: Epoch time SFN and 
If m-n is not less than 0, p = m-n; else if m-n is less than 0, p = m-n + 1024. 

Indicated SFN for Epoch time is:
· if 512<=p<1024,  choose next epoch time after m (i.e. SFN for epoch time is in the future). 
· if p=0, choose n (i.e. SFN for epoch time is m ). 
· if 0<p<512, choose previous epoch time before m (i.e. SFN for epoch time is in the past). 

Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	MediaTek
	Agree.

	Ericsson
	We do not agree to the proposal as it reduces the time period over which the signaled ephemeris and common TA is useful. 
Also, gNB cannot know exactly which SIB repetition that the UE manages to decode – thus it is not possible to avoid ambiguity for epoch times that are close to say current SFN + 500 or close to current SFN – 500 (that is close to +/- 5 s from current time).
Our proposal to support indication of explicit epoch time through the SFN of a future radio frame will in combination with backwards propagation of the orbit prolong the time over which the signaled ephemeris is useful.

	LG
	We can support the first sentence only. 
And, we are not sure that additional descriptions have same result as the first sentence.

	NTT DOCOMO
	We can support the first sentence only. 

	OPPO
	We support the first sentence. BTW, we support solution 1 not solution 3, our position in section 1.1 was corrected. 

	Panasonic
	To make progress, we are supportive.

	Nokia, Nokia Shanghai Bell
	We do not agree with the proposal. This discussion is coupled to the issue of backwards propagation (which will anyway be needed for the implicit indication). If this proposal is agreed, it will effectively mean that half of the information content is simply not utilized. Hence, we are supportive of only indicating SFN which points to a time instant into the future.

	Sony
	We support the first sentence.

	Huawei, HiSilicon
	With support the first sentence. But we think we don’t need to define m, n, p for the explanation of what is nearest frame mean. 

	Lenovo
	Support the first sentence.

	QC
	We support the main body of the proposal and we don’t think the explanation is needed.

	ZTE
	Fine with the proposal. But the additional explanation for the “nearest” may not be needed since it is the legacy solution.



Updated Proposal 1
Many companies are supportive of the first sentence of the initial proposal 1. But more discussion at an offline session is needed to align all companies views. 
This proposal is updated as follows:
Updated Proposal 1:

If EpochTime is indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame nearest to the frame where the message indicating the Epoch time is received.
Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	Ericsson
	We are not ok with the proposal. We remain convinced that there is no good reason to put the epoch time 5.12 seconds in the past since doing so will reduce the remaining validity duration at the time the UE receives the assistance information. With this proposal, only about half of the value range for epoch time (the future part and possibly a few SFNs back) will be useful in practice.
But for the sake of progress, we propose that RAN1 extends the value range of explicit epoch time by using two LSB bits of the hyper-SFN. Then any radio frame in hyper-SFN range [N-1, N, N+1, N+2] could be indicated, where N is the hyper-SFN in which the assistance information was received. This covers the range of all discussed alternatives.

	
	



Issue#2 Backward propagation of the orbit and Common TA
Companies’ contributions summary
This issue is about the backward propagation of the orbit and Common TA (or 〖Delay〗_common (t)) can be supported. Whether the UE is allowed to use assistance information even before the Epoch was discussed intensively in previous meeting but no agreement could be made.
 Issue#2 was discussed within 8 contributions submitted to RAN1#110.
[Thales] observed that it is essential that both the network and the NTN UE share a common understanding about the  time interval during which the NTN UE is likely to use newly acquired NTN assistance information to assist UL synchronization. This common understanding is needed to ensure that :
-	The NTN UE does not use the acquired parameters to make estimations outside this time interval ;
-	The network is able to implement fitting functions which derive the parameters values to be broadcast in coherence with this time interval definition.

[Ericsson] observed that it is essential that the UE is allowed to use the assistance information prior to the epoch time since a UE performing initial access will otherwise have to suspend its access to the network until the assistance information becomes valid. This may cause unacceptable latency. Thereby [Ericsson] made Proposal 2 below.

[Nokia, Nokia Shanghai Bell] share also the view that backwards propagation of the serving satellite ephemeris information shall be supported.

On the other hand [ZTE] made the following observation: In RAN2 agreements, the validity timer specifies a validity duration from the epoch time (refer to e.g. 5.2.2.4.21 in TS 38.331)  . [ZTE] made proposal 1 below.

	TS 38.331:
5.2.2.4.21	Actions upon reception of SIB19
Upon receiving SIB19, the UE shall:
1>	instruct the lower layers to start or restart ntn-UlSyncValidityDuration from the subframe indicated by epochTime;
NOTE:	UE should attempt to re-acquire SIB19 before the end of the duration indicated by ntn-UlSyncValidityDuration and epochTime by UE implementation.



But, according to [Apple, LG Electronics] the issue could be resolved by implementation. Further [PANASONIC] proposed UE may expect that new assistance information is given by the NTN-specific SIB19 [xx] seconds earlier than the expiry validity duration given by the previous assistance information.
Further, according to [Spreadtrum]: If UE re-acquires assistance information before uplink synchronization validity timer expiry but the new epoch time in the assistance information is after uplink synchronization validity timer expiry, UE suspends uplink transmissions until the new epoch time reaches.
	Companies
	Proposals

	THALES
	
RAN1 to further clarify in the specifications the definition of the time interval during which the NTN UE is likely to use acquired NTN assistance information to assist UL synchronization. This clarification is needed to avoid misalignments between the NTN UE behavior and the network fitting functions implementation used for the generation the NTN assistance parameters. 

RAN1 to support Option 2.


	Spreadtrum Communications
	Proposal 2: If UE re-acquires assistance information before uplink synchronization validity timer expiry but the new epoch time in the assistance information is after uplink synchronization validity timer expiry, UE suspends uplink transmissions until the new epoch time reaches.


	ZTE
	Proposal 1: The epoch time tepoch should be set as the start of validity time period. The UL synchronization is thought kept only in the time period , where  is the validity duration indicated by higher layer parameter ntn-UlSyncValidityDuration.


	PANASONIC
	Proposal 3: UE may expect that new assistance information is given by the NTN-specific SIB19 [xx] seconds earlier than the expiry validity duration given by the previous assistance information.
· FFS: options for [xx] are 1 sec, 100 ms, 10 ms, or the RRC processing delay. Or it can be defined within RAN4.
Proposal 4: UE stops the transmission if new or additional assistance information is not received within the associated validity duration.  


	Nokia, Nokia Shanghai Bell
	Proposal 2: The UE shall support backwards propagation of the serving satellite ephemrsis information.
Proposal 3: The time of validity for the provided ephemeris information shall be considered symmetrical around the Epoch time.
Proposal 4: UE may assume that total Validity time for provided serving satellite ephemeris information is larger than explicitly indicated Epoch time.
Proposal 5: The actual validity time that the UE applies when setting the validity timer is calculated as: (provided validity time) + (Epoch time relative to current time).
Proposal 6: The UE is in charge of which ephemeris to apply as long at the serving satellite ephemeris information is seen as valid.


	Apple
	Proposal 1: It is up to network implementation and UE implementation to avoid the case where UE re-acquires assistance information before uplink synchronization validity timer expiry but the new epoch time in the assistance information is after uplink synchronization validity timer expiry. 

	LG Electronics
	
Proposal 2. The NTN UE shall re-acquire new assistance information before expiry of UL validity timer.
· The Epoch time of additional information (e.g., common TA parameters and/or ephemeris information) should be set before expiry of validity timer.

	Ericsson
	
Proposal 2	Assistance information with an epoch time at a future point in time is also valid for a period P before the indicated epoch time (in addition to a period P after the indicated epoch time), where P is given by the validity duration parameter.
Proposal 3	If a UE has obtained new assistance information prior to the validity timer of the old assistance information has expired, the UE is allowed to maintain its UL synchronization until the new epoch time is reached, under condition that the validity periods of the old and new assistance information overlap. In this case, the UE applies the new assistance information as soon as it is valid, suspends the validity timer during this period such that it does not expire, and restarts the validity timer at the new epoch time.
Proposal 4	Send an LS to RAN2 asking them to specify a solution as described in Proposal 1, Proposal 2 and Proposal 3 for definition and validity of epoch time. Due to parallel RAN1/RAN2 meetings, the LS should be sent as soon as possible during the RAN1 meeting.



Initial Proposal 2
The views are quite split. In Moderator view, the UE should naturally be able to apply assistance information as soon as it is received. It is essential that both the network and the NTN UE share a common understanding about the  time interval during which the NTN UE is likely to use newly acquired NTN assistance information to assist UL synchronization. This common understanding is needed to ensure that :
· The network is able to implement fitting functions which derive the parameters values to be broadcast in coherence with this time interval definition.
· To avoid extra delay/unacceptable latency during the Initial access as highlighted by [Ericsson]  
In the current Rel-17 NTN specifications, they are currently two possible interpretations to define the time interval during which the NTN UE is likely to use newly acquired NTN assistance information to assist UL synchronization :
-	Option 1: This time interval is defined by the time window starting at the epoch time t0 and finishing at t0+ntnUlSyncValidityDuration as shown in Figure hereafter.
-	Option 2: The time interval is defined by the time window starting at the time of NTN assistance information acquisition and finishing at t0+ntnUlSyncValidityDuration.



[image: ]


From Moderator’s perspective, the Option 1 makes the ephemeris data acquisition triggering process difficult to implement. Indeed, the UE has no control whatsoever on the epoch time included in the NTN assistance information and cannot anticipate which epoch time will be used by the network in the next assistance information broadcast. Then, when the assistance information validity timer is close to expire, the UE is never sure how to correctly determine when to trigger a new assistance information acquisition. 
Option 2 solves the issue since the UE knows it can use the newly acquired information as soon as it performs a successful assistance information acquisition. Only Option 2 can make such operation doable as long as the network shares the same understanding about the fitting period definition and has taken into account this possibility when providing the common TA related parameters.


Based on the above discussions, the following proposal is made:

Initial Proposal 2:

Network may expect that assistance information given by the SIB19 can be applied by the UE upon SIB19 acquisition.

Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	MediaTek
	In Option 1, our understanding is that UE and gNB can have same understanding for start of validity duration at Epoch time.
Proposal 1 is not needed. It seems contrary to the RAN2 specification in TS 36.331 clause  that clearly states “1>	instruct the lower layers to start or restart ntn-UlSyncValidityDuration from the subframe indicated by epochTime” and the RAN1#106-bis agreement
	Agreement:
NTN ephemeris validity timer should be started/restarted with configured timer validity duration at the epoch time of the assistance information (i.e. serving satellite ephemeris data)



We see no gain in the proposal. Assume UE can do prediction up to 30 seconds from Epoch time.  If UE acquires the SIB19 in the past, it can do UE prediction backwards from Epoch time, then it can do UE prediction forwards for up to 30 seconds (from Epoch time). 

	Ericsson
	We support the proposal. It is essential that the UE is allowed to use the assistance information prior to the epoch time since a UE performing initial access (having no prior assistance information) will otherwise have to suspend its access to the network until the assistance information becomes valid. This will cause unacceptable latency.

	LG
	Fine with the proposal.

	NTT DOCOMO
	Fine with the proposal.

	OPPO
	Our preference is option 1. With option 2, the issue would be whether the emphasis information is valid or not if the time interval between the indicated epoch time and the assistance information acquisition time is too far away, e.g., 511 frames. This would make option 2 unworkable.  

	Panasonic
	With a suitable fitting algorithm, the TA common polynomial can be designed such that the approximation error is independent of the epoch time. However, the common understanding in RAN1, we believe, was that epoch time marks the beginning of the validity duration:
	Agreement from RAN1#106bis-e:
NTN ephemeris validity timer should be started/restarted with configured timer validity duration at the epoch time of the assistance information (i.e. serving satellite ephemeris data)


The proposal contradicts this agreement as for example in the figure above.

	Nokia, Nokia Shanghai Bell
	Fine with the proposal.

	Sony
	Agree with the proposal 

	Huawei, HiSilicon
	Agree with the proposal.

	Lenovo
	Prefer option 1.

	QC
	Option 1 has been agreed. We don’t see the need to overturn the previous agreement.

	ZTE
	We support option 1. 
The network is in control of the epoch time, validity duration, and SIB broadcast period configuration. As a result, it is able to manage the configuration to reduce latency and avoid the case where assistance information is received before expiry while epoch time is after expiry. Therefore, option 1 is preferred. It provides more flexibility and is better aligned with RAN2 defined validity duration which avoids possible misunderstanding.



Updated Proposal 2
More discussion at an offline session is needed to align all companies views. 
Updated Proposal 2:

Network may expect that assistance information given by the SIB19 can be applied by the UE upon SIB19 acquisition.
Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	Ericsson
	We support the proposal.
UEs performing initial access may have no prior assistance information (e.g., they may have woken up from deep sleep for a paging occasion or to send UE originated data, or selected a new cell). If assistance information received in SIB19 is not valid before the epoch time, it will have one of two negative consequences:
(1) An extra delay of up to 5.12 seconds or 10.24 seconds is introduced for these UEs, if the epoch time is in the future; or 
(2) An epoch time that is in the future can never be used, and thereby the frequency of SIB19 acquisition (and therefore power consumption) is increased for all UEs. A further consequence is also that implicit epoch time cannot be used, since it is by definition in the future.
We would appreciate if the companies opposing Updated Proposal 2 could explain how any of these two consequences are acceptable.
Note also that no previous agreement contradicts that assistance information is valid before the epoch time, so there is no need to overturn anything. The purpose of the validity timer is that its expiry shall indicate that assistance information is invalid, but that does not mean that the assistance information cannot be valid before the timer has even started.

	
	




Issue#3 Neighbour cell’s epoch time
Companies’ contributions summary
Whether the epoch time of assistance information (satellite ephemeris and common TA parameters) of neighbour’s cell is provided based on: serving cells’ timing or neighbour/target cell’s timing is still open issue.
The issue was discussed for the first time in last RAN1 meeting. The views were diverse. There are two proposals submitted to current meeting on this topic:
	Companies
	Proposals

	Spreadtrum Communications
	Proposal 3: The epoch time of assistance information of neighbour cell should be provided based on the target cell’s timing and the reference point for this epoch time is the uplink time synchronization reference point of the target cell.


	Qualcomm 
	Proposal 1: If satellite ephemeris and common TA parameters of a cell (including a non-serving cell) are indicated to UE:
· The associated epoch time is provided based on the cell’s timing at the cell’s ULSRP.



Initial Proposal 3
The following proposal is made:
Initial Proposal 3:

If satellite ephemeris and common TA parameters of a cell (including a non-serving cell) are indicated to UE: The associated epoch time is provided based on the cell’s timing at the cell’s uplink time synchronization reference point.

Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	MediaTek
	OK.

	Ericsson
	We believe RAN2 has made the necessary agreements for this case already (e.g. During HO, the target cell’s epoch time (i.e. SFN and subframe number) is based on target cells’ timing.).

	LG
	Fine with the proposal.

	NTT DOCOMO
	Fine with the proposal.

	OPPO
	Not support. 
For idle mode measurement, target cell’s satellite ephemeris is required for the UE-based SMTC adjustment. As the ephemeris is used to determine the SMTC offset, it is correct to understand that UE needs to acquire the neighbour cell’s epoch time before being able to measure the cell. Then the only timing UE could follow, when neighbour cell’s epoch time is explicitly signalled, would be the serving cell’s timing. 
That is, if satellite ephemeris and common TA parameters of a non-serving cell are indicated to UE for RRM measurement purpose, the associated epoch time is provided based on the serving cell’s timing at the serving cell’s uplink time synchronization reference point.

	Panasonic
	OK

	Nokia, Nokia Shanghai Bell
	Agree with Ericsson.

	Sony
	Support

	Huawei, HiSilicon
	Agree with proposal.

	Lenovo
	Support.

	QC 
	Support

	ZTE
	Fine with the proposal



Updated Proposal 3
The following agreement was made by RAN2 at RAN2-118-e:
Agreements via email – from offline 107 – second round:
1. If the UE acquires SIB19 before validity timer expiry, there is no need for the UE to suspend or stop the validity timer
2. Add a clarification in the field description of si-BroadcastStatus that “si-BroadcastStatus of the SI where SIB19 is mapped is set to broadcasting.”
3. During HO, the target cell’s epoch time (i.e. SFN and subframe number) is based on target cells’ timing.
4. dedicatedSystemInformationDelivery is used to provide SIB19 for the UE in RRC_CONNECTED mode with an active BWP not configured with common search space.
5. the field description of dedicatedSystemInformationDelivery is modified accordingly (i.e., add SIB19 after SIB8).

RAN1 may further discuss whether Proposal 3 is still needed.
Updated Proposal 3:

If satellite ephemeris and common TA parameters of a cell (including a non-serving cell) are indicated to UE: The associated epoch time is provided based on the cell’s timing at the cell’s uplink time synchronization reference point.

Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	Ericsson
	RAN2 has defined epoch time in TS 38.331 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. If this field is absent in ntn-Config provided via NTN-NeighCellConfig the UE uses epoch time from the serving satellite ephemeris. In case of handover, this field is based on the timing of the target cell, i.e. the SFN and sub-frame number indicated in this field refers to the SFN and sub-frame of the target cell. This field is excluded when determining changes in system information, i.e. changes of epochTime should neither result in system information change notifications nor in a modification of valueTag in SIB1.

From this, it can be seen that Updated Proposal 3 is aligned with 38.331 in the following cases:
· Epoch time for the serving cell
· Epoch time for target cell in case of handover
But for the following case, Updated Proposal 3 contradicts 38.331:
· Epoch time for neighbour cell in NeighCellConfig, in case that epoch time for the neighbour cell is absent, in which case the epoch time of the serving cell applies instead, which is based on the timing of the serving cell.
Note: The case that epoch time for the neighbour cell is present in NeighCellConfig is not explicitly described in 38.331, but the use of the timing of the serving cell in case the epoch time is absent strongly suggests that the timing of the serving cell is used also in case the epoch time is present in NeighCellConfig.
Therefore, we think that Updated Proposal 3 is not necessary, since epoch time is already defined in RAN2 specs. Further, it is not correct since it partially contradicts 38.331. In case any ambiguity remains in 38.331, it can be solved in RAN2.

	
	



[bookmark: _Toc102489766]Issue#4	 Negative values of CommonDelayDriftVariation for GEO
[bookmark: _Toc102489767]Companies’ contributions summary
On Issue#4, the following proposals were submitted to RAN1#110:
	Companies
	Proposals

	Lockheed Martin
	Proposal 1:
The bits signaled in TACommonDriftVariation reflect a different granularity and range for GEO deployments and LEO deployments.
Proposal 2:
RAN1 discuss and agree upon a means by which the gNB and UE have a consistent understanding of how TACommonDriftVariation is interpreted at all times of UL transmission.


	MediaTek Inc.
	Proposal 1: For GEO for NR NTN:
· TACommonDrift with granularity 0.2 * 1e-4 us/s and range +/-5.24 us/s (- 262144… + 262143), bits allocation 19 bits
· TACommonDriftVariation with granularity 2 * 1e-4 ns/s2 and range +/-3.27 ns/s2 (- 16384… + 16383), bits allocation 15 bits


	PANASONIC
	Proposal 5: Support negative TACommonDriftVariation values for GEO. NTACommonDriftVariation is indicated in case of GEO based NTN with a new range and granularity to avoid significant quantization loss. 
· TACommonDriftVariation with granularity 6*1e-5 ns/s2 and range +/-0.983 ns/s2, bits allocation 15 bits
Note: UE implementation can determine the orbit from the ephemeris on SIB19.


	LG Electronics
	
Observation 1. It is not necessary to support negative values for CommonDelayDriftVariation for GEO.
· Nevertheless, if it should be supported, it is preferable to define a new value range including negative values with a total bit width.


	Ericsson
	Proposal 5	For GEO, the common TA parameter TACommonDriftVariation should have a value range of at least (-0.2 ns/s2 … 0.2 ns/s2) and a granularity of at least 2×10-4  ns/s2.
Proposal 6	Send an LS to RAN2 asking them to modify the value range for ta-CommonDriftVariant-r17. Due to parallel RAN1/RAN2 meetings, the LS should be sent as soon as possible during the RAN1 meeting.



Initial Proposal 4
Based on companies proposals submitted to RAN1#110, the following proposal is made:
Initial Proposal 4:

NTACommonDriftVariation is indicated in case of GEO based NTN with a new range and granularity as follow:
· TACommonDrift with granularity 0.2 * 1e-4 us/s and range +/-5.24 us/s, bits allocation 19 bits
· TACommonDriftVariation with granularity 2 * 1e-4 ns/s^2 and range +/-3.27 ns/s^2, bits allocation 15 bits
Note: UE implementation can determine the orbit from the ephemeris on SIB19.

Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	MediaTek
	Agree.

	Ericsson
	We support the proposed TACommonDriftVariation granularity of 2×10-4  ns/s2 but note that the proposed range is excessive and can be reduced to (-0.2 ns/s2 … 0.2 ns/s2).
Instead of coupling the new value range to GEO, it should be explicitly indicated with the TA parameters which value range is used.
It would be good if the update for TACommonDrift can be motivated by proper gains.

	LG
	Fine with the proposal.

	NTT DOCOMO
	OK.

	OPPO
	OK.

	Panasonic
	In general, we are supportive, but we think that TACommonDriftVariation should have a finer granularity, i.e., 6*1e-5 ns/s2

	Nokia, Nokia Shanghai Bell
	We do not support this proposal. As pointed out at previous meetings, this update is a non-necessary optimization, and it not needed. The system is not broken, and it is possible to configure operation for instance by using lower values for the validity timer.

	Sony
	Support.

	Huawei, HiSilicon
	We can support the majority view. 

	Lenovo
	Support.

	QC
	OK

	ZTE
	Fine with the proposal.



Updated Proposal 4
Based on the views expressed during the first round of discussion, The majority is supportive of the proposal. Only Nokia, Nokia Shanghai Bell] does not support it. Panasonic] proposed finer granularity for  TACommonDriftVariation. From Moderator’s perspective, the negative value for TACommonDriftVariation could be supported and the proposed granularity is enough.
The following proposal will be discussed during the offline/online session. Hopefully the whole group can converge.
Initial Proposal 4:

NTACommonDriftVariation is indicated in case of GEO based NTN with a new range and granularity as follow:
· TACommonDrift with granularity 0.2 * 1e-4 us/s and range +/-5.24 us/s, bits allocation 19 bits
· TACommonDriftVariation with granularity 2 * 1e-4 ns/s^2 and range +/-3.27 ns/s^2, bits allocation 15 bits
Note: UE implementation can determine the orbit from the ephemeris on SIB19.

Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	Skylo
	Support
Based on our analysis this change is important because of following reasons:
1. In the absence of NTACommonDriftVariation, the second-degree term in the polynomial approximation is eliminated entirely, leaving only a linear equation to model the change in TA over time. This limits the accuracy with which common TA can be modeled for GEO case.
2. UE location accuracy is another factor which impacts timing accuracy. Absence of NTACommonDriftVariation parameter can impact the UE location accuracy requirement and network's performance for mobile devices. Some low-power IOT devices may not have high accuracy and frequent location updates available to them. Thus, this change is even more important for such devices.  (Note – The agreement made here will be used for NBIOT -NTN spec too).
3. Geo based NTN network has higher latency and lower data rate than the Leo network. This requires devices to stay connected for a longer duration. Thus, smaller ul-SyncValidityDuration is not preferable.

	Ericsson
	We are fine with the proposal except that an explicit indication should be added that indicates whether these ranges for TACommonDrift and TACommonDriftVariation or the previously agreed ones are to be used.
We are not sure that determining from the ephemeris that an orbit is GEO is always straightforward and/or suitable. E.g., in case of an eccentric orbit or a GSO orbit with very high inclination angle, the previously agreed ranges may be more suitable.




Issue#5 Draft CR on time relationship for MAC-CE activation 
Companies’ contributions summary
A draft CR is proposed by Oppo in R1-2206296. This is to differentiate downlink/uplink slot for MAC-CE activation/deactivation for downlink configuration:
	Companies
	Proposals

	OPPO
	Proposal 2 Differentiate downlink/uplink slot for MAC-CE activation/deactivation for downlink configuration.
· A companion CR is provided in [R1-2206296].



	OPPO

	R1-2206296: Draft CR on time relationship for MAC-CE activation

Reason for change:	According to NTN agreements, for MAC-CE activation/deactivation, K_mac is needed for UE action and assumption on downlink configuration and is not needed for UE action and assumption on uplink configuration. But in current spec, it does not differentiate whether a downlink slot or an uplink slot should be assumed for MAC-CE activation/deactivation for both downlink configuration and uplink configuration, and it would cause confusion for a reader without NTN context as a large TA gap exists between a downlink slot and an uplink slot with the same slot index.
	
Summary of change:	Differentiate downlink/uplink slot for MAC-CE activation/deactivation for downlink configuration.
	
Consequences if not approved:	Potential confusion for MAC-CE activation/deactivation for downlink configuration.




Initial Proposal 5
Based on the above, the following proposal is made:
Initial Proposal 5 (Oppo):
Differentiate downlink/uplink slot for MAC-CE activation/deactivation for downlink configuration.
· A companion CR is provided in [R1-2206296].

Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	MediaTek
	Current spec is sufficient. No need of correction.

	Ericsson
	We are ok with the proposal.

	LG
	Fine with the proposal.

	OPPO
	Support.

	Panasonic
	Support.

	Nokia, Nokia Shanghai Bell
	We do not see a strong need for the CR, but could be willing to follow the majority view here.

	Sony
	Support

	Lockheed Martin
	We are supportive of the change to TACommonDriftVariation and are willing to follow the majority on TACommonDrift. 
As discussed in our contribution, we would prefer not to leave to interpretation of Common TA parameters to UE implementation if alternate ranges and granularities are agreed for GEO deployments. One acceptable way forward is Ericsson’s proposal above for explicit indication. Another is to couple the new range, for example, to instantaneous orbit radius at the epoch time: when orbit radius is above a to-be-agreed value, the alternate range supporting negative TACommonDriftVariation is used.

	Huawei, HiSilicon
	Seems reasonable to have this DL/UL clarification 

	Lenovo
	No need. Also fine to follow majority view for more clear description. 

	QC
	No need. The change is inconsistent with other parts of the existing spec.

	ZTE
	No need. The original spec is clear.



Updated Proposal 5
The situations does not change a lot compared to previous meeting. The Moderator’s view is that this CR is not needed but the group may further discuss it at the offline session:
Updated Proposal 5 (Oppo):
Differentiate downlink/uplink slot for MAC-CE activation/deactivation for downlink configuration.
· A companion CR is provided in [R1-2206296].

Issue#6 Editorial correction on Koffset MAC CE command 
Companies’ contributions summary
A draft CR is proposed by Oppo in R1-2206855]. This is to align the name of UE-specific Koffset in TS 38.213 with Differential Koffset in TS 38.321:
	Companies
	Proposals

	OPPO
	Proposal 3 Align the name of UE-specific Koffset in TS 38.213 with Differential Koffset in TS 38.321.
A companion CR is provided in [R1-2206855].


	Oppo: 
	R1-2206855: Draft CR on editorial correction on Koffset MAC CE command:

Reason for change:	In current spec TS 38.213, Koffset used for timing relationships of uplink transmissions is determined according to a cell-specific Koffset and a UE-specific Koffset. The UE-specific Koffset is provided by a MAC CE command and it is called as Differential Koffset in TS 38.321. It is better to align the name of this UE-specific Koffset in TS 38.213 with Differential Koffset in TS 38.321 to avoid confusion.

Summary of change:	Align the name of UE-specific Koffset in TS 38.213 with Differential Koffset in TS 38.321.
	
Consequences if not approved:	Potential confusion for UE-specific Koffset.


Initial Proposal 6
Based on the above, the following proposal is made:
Initial Proposal 6 (Oppo):
Align the name of UE-specific Koffset in TS 38.213 with Differential Koffset in TS 38.321.
Adopt companion CR is provided in [R1-2206855].

Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	MediaTek
	Current spec is not broken. No need for correction.

	Ericsson
	We are ok with the proposal.

	LG
	OK with the proposal.

	OPPO
	Support.

	Panasonic
	Support

	Nokia, Nokia Shanghai Bell
	OK with the proposal, even that we do not see it as essential.

	Sony
	Support

	Huawei, HiSilicon
	Seems reasonable to align the name. Can be handled together with other editorial changes.

	Lenovo
	Fine.

	QC
	OK

	ZTE
	Fine with the proposal.



Updated Proposal 6
The proposal 6 seems to be acceptable to the majority. The following proposal is for further discussion at the online session: 
Updated Proposal 6:
Align the name of UE-specific Koffset in TS 38.213 with Differential Koffset in TS 38.321.
Adopt companion CR is provided in [R1-2206855].

[CLOSED] Issue#7 Draft CR for 38.213 to capture correct validity timer expiry behaviour for UL synchronization
Companies’ contributions summary
The following Draft CR is proposed by Nokia, Nokia Shanghai Bell:
	Companies
	Proposals

	Nokia, Nokia Shanghai Bell
	Proposal 7: If the UE has read new ephemeris information, it may suspend current validity timer if it starts applying the newly acquired ephemeris information, thereby setting a new validity timer for the newly applied information.
Proposal 8: If UE ephemeris information is expired without having new valid ephemersis information, the UE shall consider the UL synchronization to be lost until gNB is aware of the UE having re-acquired the ephemeris information.


	Nokia, Nokia Shanghai Bell
	R1-2207139: Draft CR for 38.213 to capture correct validity timer expiry behavior for UL synchronization.

Reason for change:	One agreement from RAN1#106b-e states that the UE assumes that is has lost uplink synchronization if no new or additional assistance information is available when validity timer expires. This need to be captured in RAN1 specifications.
	
Summary of change:	The change will instruct the UE to consider itself to have lost UL synchronization in case of expiry of the validity timer which is associated to the serving satellite ephemeris information, and UE is instructed to follow procedures for revocery as provided in 38.321.
	
Consequences if not approved:	UE may perform UL transmissions for the situation that its serving satellite ephemeris information validity timer has expired, and cause UL transmissions that does not fulfill the requirements with respect to timing advance and Doppler frequency compensation..


Initial Proposal 7
Based on the above, the following proposal is made:
Initial Proposal 7:

Adopt Draft CR for 38.213 that is provided in R1-2207139

Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	MediaTek
	Current spec is not broken. No need of correction.

	Ericsson
	The validity timer and its operation are described in RAN2 specs and not mentioned anywhere in RAN1 specs. We believe the information in the proposed CR is ok in principle but should be added in RAN2 specs instead.

	LG
	OK with the proposal.

	NTT DOCOMO
	OK with the proposal.

	OPPO
	The UE behavior that it assumes losing uplink synchronization when the validity timer associated with assistance information expires, has already been captured in TS 38.331 and 38.321, as below. Therefore, we think this CR may not be needed.

---- 38.331 ------
5.2.2.6	T430 expiry
The UE shall:
2> if in RRC_CONNECTED:
2>	inform lower layers that UL synchronisation is lost;
2>	acquire SIB19 as defined in clause 5.2.2.3.2;
2>	upon successful acquisition of SIB19:
3>	inform lower layers that UL synchronisation is obtained;
---- 38.321 ------
[bookmark: _Toc109217537]5.2a	Maintenance of UL Synchronization
The MAC entity shall:
2> if an indication of Serving Cell uplink synchronization has been received from upper layers (see clause 5.2.2.6 of TS 38.331 [5]):
2>	allow uplink transmission on the corresponding Serving Cell.
2> if an indication of Serving Cell uplink synchronization loss is received from upper layers:
2>	flush all HARQ buffers;
2>	not perform any uplink transmission on the corresponding Serving Cell.


	Panasonic
	OK

	Nokia, Nokia Shanghai Bell
	OK with the proposal

	Huawei, HiSilicon
	We think the CR is not needed. The UE behavior if necessary should be captured in RAN2 spec.

	Lenovo
	RAN2 spec can cover this issue.

	QC
	Should be covered by RAN2.

	ZTE
	We do not think suspending validity timer is needed. When the validity timer expires, the UL can be simply thought lost as RAN2 specified. 


Based on the view expressed during the first round, the majority shares the view that this CR should be handed by RAN2. 
FL Recommendation:
On the Draft CR in Proposal 7 proponents are encouraged to have offline discussions with other companies
[CLOSED]Issue#8 Corrections on UE-specific TA for NTN
Companies’ contributions summary
The following Draft CR is proposed by Huawei, HiSilicon. It is about corrections on UE-specific TA for NTN
	Companies
	Proposals

	Huawei, HiSilicon
	R1-2207512  Draft CR: Corrections on UE-specific TA for NTN

Reason for change:	For determination of N_”TA,adj” ^”UE”  in the current description, there could be a potential misinterpretation that a UE shall apply the acquired ephemeris from system information directly. However, the UE shall propogate the atellite ephemeris to the UL transmission time instance based on the received ephemeris at the given epoch time.
	
Summary of change:	Adding  “propagated” to clarify that the UE shall calculate N_”TA,adj” ^”UE”  based on the propagated ephemeris.
	
Consequences if not approved:	Misinterpretation in determination of N_”TA,adj” ^”UE” .

	Huawei, HiSilicon
	R1-2207512  Draft CR: Corrections on UE-specific TA for NTN

Reason for change:	For determination of N_"TA,adj" ^"UE"  in the current description, there could be a potential misinterpretation that a UE shall apply the acquired ephemeris from system information directly. However, the UE shall propogate the satellie ephemeris to the UL transmission time instance based on the received ephemeris at the given epoch time.
	
Summary of change:	Adding  “propagated” to clarify that the UE shall calculate N_"TA,adj" ^"UE"  based on the propagated ephemeris.
	
Consequences if not approved:	Misinterpretation in determination of N_"TA,adj" ^"UE" .

	
	


Initial Proposal 8
Based on the above, the following proposal is made:
Initial Proposal 8 :
Adopt Draft CR in R1-2207512

Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	MediaTek
	No need to add “propagated”. It is clear enough.

	Ericsson
	We do not believe that the CR improves the text and do not support this update.

	LG
	We think it is not essential.

	NTT DOCOMO
	We do not see the need of this CR.

	OPPO
	We do not think this CR is essential.

	Panasonic
	OK

	Nokia, Nokia Shanghai Bell
	We do not see a strong need for this proposed change.

	Huawei, HiSilicon
	Agree with the proposal.

	Lenovo
	No need.

	QC
	We don’t see the need of the CR.

	ZTE
	No need. How to utilize the ephemeris is up to implementation.



Based on the view expressed during the first round, the majority shares the view that this Draft CR is not essential. 
FL Recommendation:
On the Draft CR in Proposal 8, proponents are encouraged to have offline discussions with other companies

[bookmark: _Toc102489800][CLOSED] Issue#9 Joint operation of open and closed loop timing advance
Companies’ contributions summary
The issue related to joint operation of open and closed loop timing advance was discussed by BUPT and Nokia, Nokia Shanghai Bell:
	Companies
	Proposals

	BUPT
	Observation 1: When using the gradual update equation to solve the TA jump problem, after the value of the common TA is updated, since the UE still follows the model of the gradient update, the common TA will drift gradually with the system error, that is, a 'jump' phenomenon will occur.
Observation 2: Due to the jump phenomenon of the common TA, the UE cannot quickly correct it, which may cause serious deviation in the final TA value and cause uplink transmission failure.
Proposal 1: We support dividing the closed loop into two states. Having one absolute state, where the TA command is applied in absolute values regardless of UE procedures and another one, differential, where the TA command is applied depending on the most recent UE-specific updates.
Observation 3: In the closed-loop TA control, the UE receives the TA command to obtain the TA value. In the open-loop TA control, the ephemeris is used to estimate the common TA and the GNSS is used to estimate the UE-specific TA. If the three are updated at the same time, there will be no double correction problem.
Proposal 2: The “double correction” issue can be solved directly when TA command, ephemeris and GNSS are updated at the same time. 
Observation 4: If the open-loop and closed-loop TA control are combined, when the satellite ephemeris and GNSS positioning are updated, due to the dual effects of the closed-loop TAC notification and the open-loop UE estimation, the TA value may be over compensated, as shown in the following figure.
Proposal 3：We believe that the time when the satellite passes zenith can be obtained in advance by using the ephemeris information. If the TA derivative value obtained by combining the TA command received by the UE and the UE's own estimation (i.e., the combination of closed-loop and open-loop) before this time is greater than 0 or the TA derivative value after this time is less than 0, it is considered that the over-compensation occurs. At this time, the information of one of open-loop and closed-loop should not be used.

	Nokia, Nokia Shanghai Bell
	Observation 2: Operation of closed loop and open loop TA control in RRC connected state needs careful design to avoid instability due to erroneous calculation of the UE-specific TA value by the UE.
Observation 3: In order to guarantee TA update loop stability, it is preferred to have well-defined UE behavior when updating the serving satellite ephemeris and common TA information.

Proposal 10: The update rate that the UE applies for both the UE-specific TA and Common TA should be such that the applied TA fulfilles the RAN4 time synchronization requirements.
Proposal 11: For UE in RRC connected mode, in case closed loop TA control is used, open loop TA control should be applied only in a way that does not impact the stability and accuracy as provided by closed loop TA control.
Proposal 12: When applying updated Common TA parameters or serving satellite epehemris information, the UE shall reset the impacts by received TA commands during the operation.
Proposal 13: Adopt the CR that is provided in R1-2207138.


	Nokia, Nokia Shanghai Bell
	R1-2207138: Draft CR for 38.211 to ensure correct interworking between open and closed loop TA:
Reason for change:	As described in R1-2207137 there is a potential problem with “double correction” from the UE autonomous timing advance calculations if applied in combination with closed loop timing advance from the gNB side. When using serving satellite ephemeris and common TA related parameters, there will be an accumulation of systematic errors during the satellite fly-over, and when applying new (and more accurate) ephemeris information and common TA parameters, the systematic error changes, which causes a jump in UE transmit timing, which may cause the UE’s UL transmissions to be positioned outside the cyclic prefix at the gNB receiver.
	
Summary of change:	The UE is instructed to subtract any systematic errors that are detected between old and new assistance information (serving satellite ephemris information and common TA related parameters).
	
Consequences if not approved:	The signals transmitted from the UE may experience quite large time jumps which cause the received signals at gNB to be outside the cyclic prefix, thereby causing significant interference in the system.

	LG Electronics
	Proposal 1. Confirm the following working assumption:
Working assumption:
When TAC () in msg2/msgB is received, UE receives the first adjustment and  is updated as:
· Option 1: . 
where,  is the TAC field in msg2/msgB




Initial Proposal 9
Moderator’s view: RAN4 provided further updates on agreements about double-correction issue in [R1-2203020]. As per RAN4 agreement the framework of gradual timing adjustment requirement is used to alleviate the impact of double-correction in NTN.
No further discussion is needed at RAN1.
Companies are encouraged to provide views within the following table:
	Companies
	Comments and Views

	Ericsson
	We share the moderator's view.

	LG
	Agree with FL.

	NTT DOCOMO
	Agree with FL.

	OPPO
	Agree with FL.

	Panasonic
	We share Moderator’s view.

	Nokia, Nokia Shanghai Bell
	We respectfully have doubts that the gradually timing adjustment requirements may alleviate the impact of double corrections in NTN, but as long as UEs can guarantee that their transmissions are happening within the expected cyclic prefix window at the gNB, we can manage.

	Sony
	Agree

	Huawei, HiSilicon
	Agree with the FL.

	Lenovo
	Agree.

	QC
	Agree

	ZTE
	Agree



Proposals for offline discussions
Issue#1 Ambiguity in the interpretation of SFN indicating Epoch time

Updated Proposal 1:

If EpochTime is indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame nearest to the frame where the message indicating the Epoch time is received.
Denote by, 
· m: the SFN of the last frame where the message indicating the Epoch time is received 
· and n: Epoch time SFN and 
If m-n is not less than 0, p = m-n; else if m-n is less than 0, p = m-n + 1024. 

Indicated SFN for Epoch time is:
· if 512<=p<1024,  choose next epoch time after m (i.e. SFN for epoch time is in the future). 
· if p=0, choose n (i.e. SFN for epoch time is m ). 
· if 0<p<512, choose previous epoch time before m (i.e. SFN for epoch time is in the past). 


Issue#2 Backward propagation of the orbit and Common TA

Updated Proposal 2:

Network may expect that assistance information given by the SIB19 can be applied by the UE upon SIB19 acquisition.

Issue#4	 Negative values of CommonDelayDriftVariation for GEO

Updated Proposal 4:

NTACommonDriftVariation is indicated in case of GEO based NTN with a new range and granularity as follow:
· TACommonDrift with granularity 0.2 * 1e-4 us/s and range +/-5.24 us/s, bits allocation 19 bits
· TACommonDriftVariation with granularity 2 * 1e-4 ns/s^2 and range +/-3.27 ns/s^2, bits allocation 15 bits
Note: UE implementation can determine the orbit from the ephemeris on SIB19.


Proposals for online session
 Issue#6 Editorial correction on Koffset MAC CE command 

Updated Proposal 6:
Align the name of UE-specific Koffset in TS 38.213 with Differential Koffset in TS 38.321.
Adopt companion CR is provided in [R1-2206855].

	Reason for change:
	In current spec TS 38.213, Koffset used for timing relationships of uplink transmissions is determined according to a cell-specific Koffset and a UE-specific Koffset. The UE-specific Koffset is provided by a MAC CE command and it is called as Differential Koffset in TS 38.321. It is better to align the name of this UE-specific Koffset in TS 38.213 with Differential Koffset in TS 38.321 to avoid confusion.


	-
	

	Summary of change:
	Align the name of UE-specific Koffset in TS 38.213 with Differential Koffset in TS 38.321.

	
	

	Consequences if not approved:
	Potential confusion for UE-specific Koffset. 



Issue#1 Ambiguity in the interpretation of SFN indicating Epoch time

Updated Proposal 1:

If EpochTime is indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame nearest to the frame where the message indicating the Epoch time is received.

 Issue#2 Backward propagation of the orbit and Common TA

Updated Proposal 2:

Network may expect that assistance information given by the SIB19 can be applied by the UE upon SIB19 acquisition.

[bookmark: _GoBack] Issue#4	 Negative values of CommonDelayDriftVariation for GEO
Initial Proposal 4:

NTACommonDriftVariation is indicated in case of GEO based NTN with a new range and granularity as follow:
· TACommonDrift with granularity 0.2 * 1e-4 us/s and range +/-5.24 us/s, bits allocation 19 bits
· TACommonDriftVariation with granularity 2 * 1e-4 ns/s^2 and range +/-3.27 ns/s^2, bits allocation 15 bits
Note: UE implementation can determine the orbit from the ephemeris on SIB19.

Conclusion
[bookmark: _Toc102489803]Appendix II: Summary of proposals
	TDoc
	Source
	

	
	
	
Indicated SFN for Epoch time is current SFN or the next upcoming SFN after the frame where the message indicating the Epoch time is received.

Conclusion:

Appropriate Network and UE implementation can allow the UE to re-acquire new assistance information (serving satellite ephemeris and higher layer common TA parameters) in such a way that the epoch time of newly acquired assistance information is before uplink synchronization validity timer expiry.



	R1-2205828
	THALES
	Observation 1. It is essential that both the network and the NTN UE share a common understanding about the  time interval during which the NTN UE is likely to use newly acquired NTN assistance information to assist UL synchronization. This common understanding is needed to ensure that :
· The NTN UE does not use the acquired parameters to make estimations outside this time interval ;
· The network is able to implement fitting functions which derive the parameters values to be broadcast in coherence with this time interval definition.

RAN1 to further clarify in the specifications the definition of the time interval during which the NTN UE is likely to use acquired NTN assistance information to assist UL synchronization. This clarification is needed to avoid misalignments between the NTN UE behavior and the network fitting functions implementation used for the generation the NTN assistance parameters. 
Observation 2. Based on our understanding of the current Rel-17 NTN specifications, they are currently two possible interpretations to define the time interval during which the NTN UE is likely to use newly acquired NTN assistance information to assist UL synchronization :
· Option 1: This time interval is defined by the time window starting at the epoch time t0 and finishing at t0+ntnUlSyncValidityDuration.
· Option 2: The time interval is defined by the time window starting at the time of NTN assistance information acquisition and finishing at t0+ntnUlSyncValidityDuration.

Observation 3. The Option 2 does not suffer from the previously identified drawback and makes the NTN UE able to use assistance information at times occurring before the associated epoch time.

RAN1 to support Option 2.


	R1-2205833
	Lockheed Martin
	Observation 1: 
If negative values for TACommonDriftVariation are not supported for GEO, then the 900 second validity durations agreed for GEO deployments can be unusable.
Observation 2:
Indicating sign of TACommonDriftVariation with an additional bit while retaining the same granularity of 20×10-6 μs/s2 will not make the longest validity durations usable in some scenarios.
Proposal 1:
The bits signaled in TACommonDriftVariation reflect a different granularity and range for GEO deployments and LEO deployments.
Observation 3:
There are deployment scenarios such that leaving the interpretation of TACommonDriftVariation solely to the discretion of the UE may cause loss of uplink timing synchronization.
Proposal 2:
RAN1 discuss and agree upon a means by which the gNB and UE have a consistent understanding of how TACommonDriftVariation is interpreted at all times of UL transmission.


	R1-2205973
	Spreadtrum Communications
	Proposal 1: If epoch time is indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame which is nearest to the frame where the message is received.
Proposal 2: If UE re-acquires assistance information before uplink synchronization validity timer expiry but the new epoch time in the assistance information is after uplink synchronization validity timer expiry, UE suspends uplink transmissions until the new epoch time reaches.
Proposal 3: The epoch time of assistance information of neighbour cell should be provided based on the target cell’s timing and the reference point for this epoch time is the uplink time synchronization reference point of the target cell.


	R1-2206013
	ZTE
	Observation 1: In RAN2 agreements, the validity timer specifies a validity duration from the epoch time. 
Proposal 1: The epoch time tepoch should be set as the start of validity time period. The UL synchronization is thought kept only in the time period , where  is the validity duration indicated by higher layer parameter ntn-UlSyncValidityDuration.
Proposal 2: If indicated explicitly by a SFN and subframe number, the Epoch time t_epoch is the sub-frame which is nearest to the sub-frame where the message indicating the Epoch time is received

	R1-2206157
	MediaTek Inc.
	Proposal 1: For GEO for NR NTN:
· TACommonDrift with granularity 0.2 * 1e-4 us/s and range +/-5.24 us/s (- 262144… + 262143), bits allocation 19 bits
· TACommonDriftVariation with granularity 2 * 1e-4 ns/s2 and range +/-3.27 ns/s2 (- 16384… + 16383), bits allocation 15 bits
Observation 1: Option 3, in the past or in the future when UE reads the SIB19 or dedicated RRC signaling at time t where EpochTime <𝑡 or 𝑡 ≤ EpochTime, can ensure network flexibility and ensure Epoch time is not with a delay larger than 5.12 s..
Proposal 2: If (SIBx SFN-Epoch time SFN) is not less than 0, m = SIBx SFN-Epoch time SFN; else if (SIBx SFN-Epoch time SFN) is less than 0, m = SIBx SFN-Epoch time SFN + 1024. 
Indicated SFN for Epoch time is, 
· if 512<=m<1024,  choose next epoch time after SIBx SFN (i.e. SFN for epoch time is in the future). 
· if m=0, choose SIBx SFN (i.e. SFN for epoch time is SIBx SFN ). 
· if 0<m<512, choose previous epoch time before SIBx SFN (i.e. SFN for epoch time is in the past). 
Note 1: SIBx SFN is the last frame where the message indicating the Epoch time is received


	R1-2206178
	PANASONIC
	Proposal 1: We propose to not support backward propagation for satellite ephemeris and common TA.
Proposal 2: If indicated explicitly by SFN and subframe number, epoch time t_epoch is in the past when UE reads the SIB19 or dedicated RRC signaling at time t where 𝑡_𝑒𝑝𝑜𝑐ℎ ≤𝑡 (option 2).
Proposal 3: UE may expect that new assistance information is given by the NTN-specific SIB19 [xx] seconds earlier than the expiry validity duration given by the previous assistance information.
· FFS: options for [xx] are 1 sec, 100 ms, 10 ms, or the RRC processing delay. Or it can be defined within RAN4.
Proposal 4: UE stops the transmission if new or additional assistance information is not received within the associated validity duration.  
Proposal 5: Support negative TACommonDriftVariation values for GEO. NTACommonDriftVariation is indicated in case of GEO based NTN with a new range and granularity to avoid significant quantization loss. 
· TACommonDriftVariation with granularity 6*1e-5 ns/s2 and range +/-0.983 ns/s2, bits allocation 15 bits
Note: UE implementation can determine the orbit from the ephemeris on SIB19.


	R1-2206295
	OPPO
	Proposal 4 Differentiate downlink/uplink slot for MAC-CE activation/deactivation for downlink configuration.
· A companion CR is provided in [1].
Proposal 5 If indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame which is nearest to the frame where the message is received.
· A companion CR is provided in [2].
Proposal 6 Align the name of UE-specific Koffset in TS 38.213 with Differential Koffset in TS 38.321.
A companion CR is provided in [3].

	R1-2206418
	BUPT
	Observation 1: When using the gradual update equation to solve the TA jump problem, after the value of the common TA is updated, since the UE still follows the model of the gradient update, the common TA will drift gradually with the system error, that is, a 'jump' phenomenon will occur.
Observation 2: Due to the jump phenomenon of the common TA, the UE cannot quickly correct it, which may cause serious deviation in the final TA value and cause uplink transmission failure.
Proposal 1: We support dividing the closed loop into two states. Having one absolute state, where the TA command is applied in absolute values regardless of UE procedures and another one, differential, where the TA command is applied depending on the most recent UE-specific updates.
Observation 3: In the closed-loop TA control, the UE receives the TA command to obtain the TA value. In the open-loop TA control, the ephemeris is used to estimate the common TA and the GNSS is used to estimate the UE-specific TA. If the three are updated at the same time, there will be no double correction problem.
Proposal 2: The “double correction” issue can be solved directly when TA command, ephemeris and GNSS are updated at the same time. 
Observation 4: If the open-loop and closed-loop TA control are combined, when the satellite ephemeris and GNSS positioning are updated, due to the dual effects of the closed-loop TAC notification and the open-loop UE estimation, the TA value may be over compensated, as shown in the following figure.
Proposal 3：We believe that the time when the satellite passes zenith can be obtained in advance by using the ephemeris information. If the TA derivative value obtained by combining the TA command received by the UE and the UE's own estimation (i.e., the combination of closed-loop and open-loop) before this time is greater than 0 or the TA derivative value after this time is less than 0, it is considered that the over-compensation occurs. At this time, the information of one of open-loop and closed-loop should not be used.

	R1-2207137
	Nokia, Nokia Shanghai Bell
	Observation 1: Implicit indication of Epoch time for ephemeris information will always point into the future.
Observation 2: Operation of closed loop and open loop TA control in RRC connected state needs careful design to avoid instability due to erroneous calculation of the UE-specific TA value by the UE.
Observation 3: In order to guarantee TA update loop stability, it is preferred to have well-defined UE behavior when updating the serving satellite ephemeris and common TA information.
Proposal 1: Indicated SFN for Epoch time is current SFN or the next upcoming SFN after the frame where the message indicating the Epoch time is received.
Proposal 2: The UE shall support backwards propagation of the serving satellite ephemrsis information.
Proposal 3: The time of validity for the provided ephemeris information shall be considered symmetrical around the Epoch time.
Proposal 4: UE may assume that total Validity time for provided serving satellite ephemeris information is larger than explicitly indicated Epoch time.
Proposal 5: The actual validity time that the UE applies when setting the validity timer is calculated as: (provided validity time) + (Epoch time relative to current time).
Proposal 6: The UE is in charge of which ephemeris to apply as long at the serving satellite ephemeris information is seen as valid.
Proposal 7: If the UE has read new ephemeris information, it may suspend current validity timer if it starts applying the newly acquired ephemeris information, thereby setting a new validity timer for the newly applied information.
Proposal 8: If UE ephemeris information is expired without having new valid ephemersis information, the UE shall consider the UL synchronization to be lost until gNB is aware of the UE having re-acquired the ephemeris information.
Proposal 9: Adopt the CR that is provided in R1-2207139.
Proposal 10: The update rate that the UE applies for both the UE-specific TA and Common TA should be such that the applied TA fulfilles the RAN4 time synchronization requirements.
Proposal 11: For UE in RRC connected mode, in case closed loop TA control is used, open loop TA control should be applied only in a way that does not impact the stability and accuracy as provided by closed loop TA control.
Proposal 12: When applying updated Common TA parameters or serving satellite epehemris information, the UE shall reset the impacts by received TA commands during the operation.
Proposal 13: Adopt the CR that is provided in R1-2207138.


	R1-2207193
	Qualcomm Incorporated
	Proposal 1: If satellite ephemeris and common TA parameters of a cell (including a non-serving cell) are indicated to UE:
· The associated epoch time is provided based on the cell’s timing at the cell’s ULSRP.
Proposal 2: If EpochTime is indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame nearest to the frame where the message is received.


	R1-2207311
	Apple
	Proposal 1: It is up to network implementation and UE implementation to avoid the case where UE re-acquires assistance information before uplink synchronization validity timer expiry but the new epoch time in the assistance information is after uplink synchronization validity timer expiry. 

Proposal 2: If epoch time is explicitly indicated in the form of SFN and sub-frame, the UE considers the epoch time is in the frame of the indicated SFN value, which is nearest to the frame where the message is received.  

	R1-2207357
	LG Electronics
	Proposal 1. Confirm the following working assumption:
Working assumption:
When TAC () in msg2/msgB is received, UE receives the first adjustment and  is updated as:
· Option 1: . 
where,  is the TAC field in msg2/msgB

Proposal 2. The NTN UE shall re-acquire new assistance information before expiry of UL validity timer.
· The Epoch time of additional information (e.g., common TA parameters and/or ephemeris information) should be set before expiry of validity timer.

Observation 1. It is not necessary to support negative values for CommonDelayDriftVariation for GEO.
· Nevertheless, if it should be supported, it is preferable to define a new value range including negative values with a total bit width.


	R1-2207554
	Ericsson
	Observation 1	If the network indicates ephemeris with an epoch time in the future, the UE can propagate the satellite orbit both backward and forward from this point, and the useful period of the received ephemeris will be significantly longer than with an epoch time in the past. This benefits both network and UE without significant cost.
Observation 2	It is essential that the UE is allowed to use the assistance information prior to the epoch time since a UE performing initial access will otherwise have to suspend its access to the network until the assistance information becomes valid. This may cause unacceptable latency.
Observation 3	The accuracy of common TA prediction during a given validity period T is not dependent on the choice of epoch time, e.g., whether the epoch time is in the future or in the past.
Observation 4	Whether accuracy of common TA or UE-specific TA prediction limits the validity duration depends on implementation-specific prediction algorithms and on whether common TA is used or not. Therefore, improving the accuracy of UE-specific TA prediction by using an epoch time in the future is beneficial.
Observation 5	The common TA parameter TACommonDriftVariation can have negative values down to approximately 0.2 ns/s2 for GEO with large inclination angles.

Proposal 1	Support indication of explicit epoch time through the SFN of a future radio frame.
Proposal 2	Assistance information with an epoch time at a future point in time is also valid for a period P before the indicated epoch time (in addition to a period P after the indicated epoch time), where P is given by the validity duration parameter.
Proposal 3	If a UE has obtained new assistance information prior to the validity timer of the old assistance information has expired, the UE is allowed to maintain its UL synchronization until the new epoch time is reached, under condition that the validity periods of the old and new assistance information overlap. In this case, the UE applies the new assistance information as soon as it is valid, suspends the validity timer during this period such that it does not expire, and restarts the validity timer at the new epoch time.
Proposal 4	Send an LS to RAN2 asking them to specify a solution as described in Proposal 1, Proposal 2 and Proposal 3 for definition and validity of epoch time. Due to parallel RAN1/RAN2 meetings, the LS should be sent as soon as possible during the RAN1 meeting.
Proposal 5	For GEO, the common TA parameter TACommonDriftVariation should have a value range of at least (-0.2 ns/s2 … 0.2 ns/s2) and a granularity of at least 2×10-4  ns/s2.
Proposal 6	Send an LS to RAN2 asking them to modify the value range for ta-CommonDriftVariant-r17. Due to parallel RAN1/RAN2 meetings, the LS should be sent as soon as possible during the RAN1 meeting.


	R1-2207666
	Huawei, HiSilicon
	Proposal 1: If indicated explicitly by a SFN and subframe number, the epoch time is in the past or in the future when UE reads the SIB19 or dedicated RRC signaling at time t.




Appendix II: Summary of Draft CR
	TDoc
	Source
	

	R1-2206014
	ZTE
	Draft CR: Correction on NR-NTN synchronization

Reason for change:	How to interpret explicitly indicated SFN for epoch time is not clear and there is ambiguity on the interpretation of the validity duration for configured parameters.
	
Summary of change:	Add the interpretation method for epoch time.
Clarify the validity time period for configured parameters.
	
Consequences if not approved:	The definition of epoch time is not clear and the incorrect pre-compensation will be done with invalid parameters.

	R1-2206296
	OPPO
	Draft CR on time relationship for MAC-CE activation

Reason for change:	According to NTN agreements, for MAC-CE activation/deactivation, K_mac is needed for UE action and assumption on downlink configuration and is not needed for UE action and assumption on uplink configuration. But in current spec, it does not differentiate whether a downlink slot or an uplink slot should be assumed for MAC-CE activation/deactivation for both downlink configuration and uplink configuration, and it would cause confusion for a reader without NTN context as a large TA gap exists between a downlink slot and an uplink slot with the same slot index.
	
Summary of change:	Differentiate downlink/uplink slot for MAC-CE activation/deactivation for downlink configuration.
	
Consequences if not approved:	Potential confusion for MAC-CE activation/deactivation for downlink configuration.

	R1-2206854
	OPPO
	Draft CR on interpretation SFN indicating epoch time:
Reason for change:	1. In RAN1 meeting #107e, the following agreement on epoch time determination was made and was not reflected in the specification.
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.

2. How to interpret the SFN indicating epoch time is unclear.

Summary of change:	1. Clarify the epoch time can be explicitly indicated by a SFN and a sub-frame number or be implicitly determined by the end of SI window based on the agreement.
2. Clarify the interpretation of SFN indicating epoch time, i.e., the SFN indicates a frame which is nearest to the frame where the ephemeris message is received.

Consequences if not approved:	1. Missing agreement on epoch time determination.
2. Potential ambiguity in interpretation SFN indicating epoch time. 


	R1-2206855
	OPPO
	Draft CR on editorial correction on Koffset MAC CE command:

Reason for change:	In current spec TS 38.213, Koffset used for timing relationships of uplink transmissions is determined according to a cell-specific Koffset and a UE-specific Koffset. The UE-specific Koffset is provided by a MAC CE command and it is called as Differential Koffset in TS 38.321. It is better to align the name of this UE-specific Koffset in TS 38.213 with Differential Koffset in TS 38.321 to avoid confusion.

Summary of change:	Align the name of UE-specific Koffset in TS 38.213 with Differential Koffset in TS 38.321.
	
Consequences if not approved:	Potential confusion for UE-specific Koffset. 

	R1-2207138
	Nokia, Nokia Shanghai Bell
	Draft CR for 38.211 to ensure correct interworking between open and closed loop TA:
Reason for change:	As described in R1-2207137 there is a potential problem with “double correction” from the UE autonomous timing advance calculations if applied in combination with closed loop timing advance from the gNB side. When using serving satellite ephemeris and common TA related parameters, there will be an accumulation of systematic errors during the satellite fly-over, and when applying new (and more accurate) ephemeris information and common TA parameters, the systematic error changes, which causes a jump in UE transmit timing, which may cause the UE’s UL transmissions to be positioned outside the cyclic prefix at the gNB receiver.
	
Summary of change:	The UE is instructed to subtract any systematic errors that are detected between old and new assistance information (serving satellite ephemris information and common TA related parameters).
	
Consequences if not approved:	The signals transmitted from the UE may experience quite large time jumps which cause the received signals at gNB to be outside the cyclic prefix, thereby causing significant interference in the system.

	R1-2207139
	Nokia, Nokia Shanghai Bell
	Draft CR for 38.213 to capture correct validity timer expiry behavior for UL synchronization.

Reason for change:	One agreement from RAN1#106b-e states that the UE assumes that is has lost uplink synchronization if no new or additional assistance information is available when validity timer expires. This need to be captured in RAN1 specifications.
	
Summary of change:	The change will instruct the UE to consider itself to have lost UL synchronization in case of expiry of the validity timer which is associated to the serving satellite ephemeris information, and UE is instructed to follow procedures for revocery as provided in 38.321.
	
Consequences if not approved:	UE may perform UL transmissions for the situation that its serving satellite ephemeris information validity timer has expired, and cause UL transmissions that does not fulfill the requirements with respect to timing advance and Doppler frequency compensation..

	R1-2207512
	Huawei, HiSilicon
	Corrections on UE-specific TA for NTN

Reason for change:	For determination of N_"TA,adj" ^"UE"  in the current description, there could be a potential misinterpretation that a UE shall apply the acquired ephemeris from system information directly. However, the UE shall propogate the satellie ephemeris to the UL transmission time instance based on the received ephemeris at the given epoch time.
	
Summary of change:	Adding  “propagated” to clarify that the UE shall calculate N_"TA,adj" ^"UE"  based on the propagated ephemeris.
	
Consequences if not approved:	Misinterpretation in determination of N_"TA,adj" ^"UE" .
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