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Introduction
[bookmark: _Hlk510705081]During the past discussions on Rel-17 maintenance of NR over NTN, there are still a few outstanding issues, which need to be addressed in order to have a functioning feature. Some of the aspects that we see a need for addressing have been discussed as part of the RAN plenary discussions, while others still remain unsettled from earlier discussions in RAN1. The topics addressed are as follows: Joint operation of open and closed loop timing advance, ambiguity of SIB broadcast of timing related information, UE behaviour related to expiry of validity timer. Further, aspects related to negative values for TACommonDriftVariation and the potential ambiguity for explicit indication of SFN for Epoch time is being discussed.
Discussion

Joint operation of open and closed loop timing advance
In RAN1#104-e [1], the following agreements were made:
	Agreement:
An NTN UE in RRC_CONNECTED state is required to support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.
FFS: Operation of closed loop and open loop TA control

Agreement:
For TA update in RRC_CONNECTED state, combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops shall be supported for NTN.
FFS: Details of the combination of open and closed loop TA control



As further stated in FL summary of RAN1#105-e, many issues related to TA maintenance/update in connected mode are still open and following FFS were identified:
· FFS: Operation of closed loop and open loop TA control:
· FFS: details of NTA update/accumulation
· FFS: details of update
· FFS: details of update
· FFS: Details of the combination of open and closed loop TA control

Regarding the operation of closed and open loop TA control, we believe that the update rate on the UE side should be the UE’s responsibility. In any case, the UE needs to read and update both  and  in such a way that the NTA fulfilles the given RAN4 time synchronization requirements at any point in time.
Proposal 1: 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.
A combination of open and closed loop TA control needs careful study. As of now, it has been agreed for UEs in RRC connected state to support UE-specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris. At the same time, the network has the responsibility of providing the common TA value to all UEs in the cell. It is still unclear how to handle the potential risks that are associated with having two control loops acting at the same time, and how to avoid that these cause instabilities. 
Observation 1: 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.
Proposal 2: 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.
To illustrate the point of having two independent transmit timing regulation mechanisms working in parallel, we have set up a set of simulations to illustrate the effects. The simulations are showing the results of applying a UE reading of the NTN SIB once every validity time (this is a possible configuration for the UE for the cases where the Epoch time of the ephemeris and common TA information is explicitly provided), and we have evaluated the impact of the Common TA error only for this scenario. The common TA error is a constant modelling error which will be present at any point in time due to the gNB not being able to provide a full description of the time-wise progression of the feeder link delay. The common TA error will increase as the common TA information gets outdated as shown in Figure 1, where it is seen that introducing a prediction time exceeding 10 seconds will introcduce significant Common TA errors which would have to be compensated by the closed loop TA. It should be noted that the prediction time can be mapped into the validity timer configuration, since the UE is allowed to assume the common TA (and ephemeris) information to be valid throughout the time interval defined by the validity timer.
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[bookmark: _Ref101457321]Figure 1 Common TA prediction error using 2nd order approximation when the LEO elevation angle is 20⁰, 40⁰, 60⁰, and 80⁰ at time t=0, i.e., at the epoch time.

The challenge for the network for this case is that the gNB will not know the exact reading time by which the UE reads the ephemeris and common TA information, and hence would not know the exact timing of the UE adjusting the error to “0”, which would be the case each time the UE applies the newly acquired information. To further illustrate the point, we have performed simulations for four cases;
1) Satellite at elevation angle of 40 degrees at t=0, and UE reading of NTN SIB every 10 seconds
2) Satellite at elevation angle of 40 degrees at t=0, and UE reading of NTN SIB every 20 seconds
3) Satellite at elevation angle of 60 degrees at t=0, and UE reading of NTN SIB every 10 seconds
4) Satellite at elevation angle of 60 degrees at t=0, and UE reading of NTN SIB every 20 seconds

As time increases from t=0, the satellite will gradually increase its elevation angle relative to the NTN GW (and thereby the gNB), and the Common TA error will cause any UE connected to the system to implement a systematic error, which, due to the undefined UE reading time of ephemeris and common TA information, will cause the UE’s to “reset” the Common TA error at random times. The results from the timing advance simulations are shown in Figure 2, Figure 3, Figure 4, and Figure 5. The presented results shows the scenarios for a UE having a validity timer of either 10 seconds or 20 seconds, and having a satellite elevation angle relative to the NTN GW of either 40⁰ or 60⁰ at the start of the evaluation time, while the satellite will traverse the sky during the 60 seconds evaluation period. The presented results show how the modelling error of the feeder link will evolve as a function of time in part (a) of the figures. As can be seen, the Common TA error is reset every time the UE acquires new serving satellite ephemeris and common TA information (and would thereby apply updated values for the Common TA parameters). Whenever the TA error drifts beyond the TA granularity of 0.52 ms, the gNB will provide a TA command for the UE to adjust its transmit timing as shown in subfigure (c) of the provided results. When the UE applies the TA command, the residual TA error will be reduced as shown in subfigure (b) of the provided results. In subfigures (d), the accumulated TA commands at the UE side are shown. 
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[bookmark: _Ref101520567]Figure 2 Simulation results for Common TA operation for a LEO scenario, where the satellite elevation angle between NTN GT (gNB) and satellite is 40⁰ at time=0 seconds (covering elevation angles from 40⁰ to 69.5⁰ at t=60 seconds), and UE reading intervals of NTN SIB is 10 seconds. (a) Plot of the Common TA error (feeder link modelling error) as a function elapsed time. (b) Plot of the residual TA error after TA compensation. (c) Plot of the communicated TA commands towards the UE. (d) Plot of the accumulated TA commands at UE side.
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[bookmark: _Ref101520570]Figure 3 Simulation results for Common TA operation for a LEO scenario, where the satellite elevation angle between NTN GT (gNB) and satellite is 60⁰ at time=0 seconds (covering elevation angles from 60⁰ to 90⁰ and further to 79.4⁰ at t=60 seconds), and UE reading intervals of NTN SIB is 10 seconds. (a) Plot of the Common TA error (feeder link modelling error) as a function elapsed time. (b) Plot of the residual TA error after TA compensation. (c) Plot of the communicated TA commands towards the UE. (d) Plot of the accumulated TA commands at UE side.
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[bookmark: _Ref101520572]Figure 4 Simulation results for Common TA operation for a LEO scenario, where the satellite elevation angle between NTN GT (gNB) and satellite is 40⁰ at time=0 seconds (covering elevation angles from 40⁰ to 69.5⁰ at t=60 seconds), and UE reading intervals of NTN SIB is 20 seconds. (a) Plot of the Common TA error (feeder link modelling error) as a function elapsed time. (b) Plot of the residual TA error after TA compensation. (c) Plot of the communicated TA commands towards the UE. (d) Plot of the accumulated TA commands at UE side.


	[image: ]
(a)
	[image: ]
(b)

	[image: ]
(c)
	[image: Chart, line chart

Description automatically generated]
(d)


[bookmark: _Ref101520574]Figure 5 Simulation results for Common TA operation for a LEO scenario, where the satellite elevation angle between NTN GT (gNB) and satellite is 60⁰ at time=0 seconds (covering elevation angles from 60⁰ to 90⁰ and further to 79.4⁰ at t=60 seconds), and UE reading intervals of NTN SIB is 20 seconds. (a) Plot of the Common TA error (feeder link modelling error) as a function elapsed time. (b) Plot of the residual TA error after TA compensation. (c) Plot of the communicated TA commands towards the UE. (d) Plot of the accumulated TA commands at UE side.

From the provided results it is apparent that when the gNB is trying to control the UE’s transmit timing to be within the FFT window through closed loop TA commands, there will be situations where the gNB will have to provide double compendation, as shown in subfigures (c), where the common TA modeling error is within one TA command granularity, but the gNB would have to “undo” earlier TA commands, since the UE will automatically cancel the systematic error that has earlier been allowed to accumulate in the system. For relative short validity timers, this may not be that much of a problem (Figure 2 and Figure 3), while for situations where the valitiy timer has been set to 20 seconds (or higher), as seen on Figure 4 and Figure 5, the impacts will be much more severe, and the gNB may potentially experience a need for providing a TA compensation in excess of 7 ms. Such TA compensation may be possible to address by the TA commands, but the gNB may have significant challenges in addressing a non-controlled TA jump from UE side that exceeds the CP for the UE.
Although the above analysis has been made for the feeder link through the potential systematic modeling errors, it is important to note that similar issues may arise for the service link. That is, the “TA jump” issue will happen for cases where the UE is not implementing a sufficiently accurate model for the satellites location in space (aging of information), as well as for cases where the UE’s estimate of its geographical position is hinghly unstable.
Observation 2: 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 3: 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 4: Adopt TP1 for 38.211.
*** Begin TP1 for 38.211, v. 17.1.0 ***
[bookmark: _Toc19796379][bookmark: _Toc26459605][bookmark: _Toc29230249][bookmark: _Toc36026508][bookmark: _Toc45107347][bookmark: _Toc51774016][bookmark: _Toc99643650]4.3.1	Frames and subframes


Downlink, uplink, and sidelink transmissions are organized into frames with  duration, each consisting of ten subframes of  duration. The number of consecutive OFDM symbols per subframe is . Each frame is divided into two equally-sized half-frames of five subframes each with half-frame 0 consisting of subframes 0 – 4 and half-frame 1 consisting of subframes 5 – 9.
There is one set of frames in the uplink and one set of frames in the downlink on a carrier. 

Uplink frame number  for transmission from the UE shall start  before the start of the corresponding downlink frame at the UE where
-  and  are given by clause 4.2 of [5, TS 38.213], except for msgA transmission on PUSCH where  shall be used;
-	 is derived from the higher-layer parameters TACommon, TACommonDrift, and TACommonDriftVariation if configured, otherwise ;
[bookmark: _Hlk86996296]-	 is computed by the UE based on UE position and serving-satellite-ephemeris-related higher-layers parameters if configured, otherwise .



Figure 4.3.1-1: Uplink-downlink timing relation.
When updating  and , the UE shall subtract any impact to  which has been caused by systematic errors in the UE estimating these values.
*** End TP1 for 38.211, v. 17.1.0 ***

Ambiguity on SIB broadcast 
In RAN1#107-e the following agreement was reached [4]:Agreement 
For determining UE specific K_offset 
· Option 2: MAC CE provides a differential UE specific K_offset value. The full UE specific K_offset value equals the cell specific K_offset value minus the differential UE specific K_offset value.
· FFS: whether/how to resolve ambiguity of which cell-specific K_offset value to use during the SIB modification period

The discussion continued at RAN1#108-e [5] where the outcome was an LS towards RAN2 on this aspect. Still, during the discussion there were companies claiming that there would be no ambiguity for the UE’s reading of the K_offset information. In this section we further reiterate our position in yet another attempt to highlight the ambiguity aspect for the SIB reading procedure.This is further explained in the following pargraphs:
Section 5.2.1 in TS 38.331 [6] specifies the SI transmission for the broadcasted SIBs, which we repeat here for convenience:
- SIBs other than SIB1 are carried in SystemInformation (SI) messages, which are transmitted on the DL-SCH. Each SI message is associated with an SI-window and the SI-windows of different SI messages do not overlap. That is, within one SI-window only the corresponding SI message is transmitted. An SI message may be transmitted a number of times within the SI-window. […]

– For a UE in RRC_CONNECTED, the network can provide system information through dedicated signalling using the RRCReconfiguration message, e.g. if the UE has an active BWP with no common search space configured to monitor system information or paging.

The same document provides in Section 5.2.2.2.2 the procedure for SI modification. The SI can only be modified (updated) in periods called “modification periods”. “The modification period boundaries are defined by SFN values for which SFN mod m = 0” (TS 38.331). The modification has first to be notified in one modification period – via a Short Message transmitted via paging, and then modified at the start of the next modification period, as depicted in Figure 6.
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[bookmark: _Ref87024206]Figure 6. Example of Modification of SI information using the Modification Periods.
For regular broadcasted SIBs (any other SIB that is not CMAS or ETWS related), the paging message does not indicate which SIB has been modified, therefore, the UE should go through the full SIB acquisition procedure. There are relevant aspects for the SI acquisition in specifications that impact when the UE will be able to acquire the information: 
The [x×N+K]th PDCCH monitoring occasion (s) for SI message in SI-window corresponds to the Kth transmitted SSB, where x = 0, 1, …X-1, K = 1, 2, …N, N is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1 and X is equal to CEIL(number of PDCCH monitoring occasions in SI-window/N). The actual transmitted SSBs are sequentially numbered from one in ascending order of their SSB indexes. The UE assumes that, in the SI window, PDCCH for an SI message is transmitted in at least one PDCCH monitoring occasion corresponding to each transmitted SSB and thus the selection of SSB for the reception SI messages is up to UE implementation.

Previously, it was also mentioned that a UE may request a dedicated version of the SI message or be provided a dedicated message of the SI message via RRC messages. If a UE acquires the SI message containing the value of K_offset via RRC, this UE will have acquired a new cell specific value for K_offset in a different point in time than the other UEs monitoring the broadcast SI occasions. The problem is even amplified by the fact that the RRC protocol for most cases does not have pre-defined application timing.
For the NTN specific aspects of this operation, it is crucial that the gNB may decide to change/update the cell-specific K_offset during a satellite fly-over, which may especially be useful for earth fixed cells, where the RTT may change significantly and hence may provide benefits related to optimization of the cell-specific K_offset value provided to the UEs in the cell.
Observation 3: A gNB may need to provide different values for cell-specicif K_offset during a satellite fly-over for earth-fixed cells.
Observation 4: A UE receiving the SI via dedicated RRC message may acquire a cell-specific K_offset in a different point of time compared to the other UEs. 
We remind that there are several situations where UEs may attempt new Random Access procedures, such as RRC Connection Re-establishment, expiration of the validity timer, UL data arrival when no PUCCH resources available for SR, Scheduling Request Failure, Beam Recovery and others. During the random access procedure the cell-specific K_offset is used for the scheduling of MSG 3. Therefore, as the gNB is agnostic to the UE until Msg4 is received, all UEs must have the same understanding of Cell-Specific K_offset during all times. 
Proposal 5: The application time of the updated cell-specific K_offset shall be the same for a UE acquiring the new SI via RRC or via SIB acquisition.
The specifications also provide further indication that the different UEs may acquire the SI in different points in time (from 38.331):
1> if the SI message was not received by the end of the SI-window, repeat reception at the next SI-window occasion for the concerned SI message in the current modification period;
NOTE 1: The UE is only required to acquire broadcasted SI message if the UE can acquire it without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.
NOTE 2: The UE is not required to monitor PDCCH monitoring occasion(s) corresponding to each transmitted SSB in SI-window.
NOTE 3: If the concerned SI message was not received in the current modification period, handling of SI message acquisition is left to UE implementation.

Besides, the special cases provided in the specifications, the UE is also expected to acquire SIB1 before re-acquiring the other SIBs, which may include the SIB containing the NTN related parameters. This means that there are several situations where the UE may fail to acquire the updated cell-specific K_offset within the first SI-ocassion or even SI-window of the modification period.  
Observation 5: A UE may fail to obtain the updated SI within the first SI-window for the SIB containing the NTN parameters such as cell-specific K_offset in the modification period. 
The network cannot predict in which SI occasion each of the UEs have acquired the modified version of the SIB. Moreover, UEs in different NR beams or different BWP may receive the SIB information at different points in time, this condition is only fulfilled if a common K_offset application point is defined. There will be an uncertainty to the exact application timing due to the different UEs having different acquisition times. 
Proposal 6: The application time of the updated K_offset at cell level needs to pre-defined and different from the first SIB occasion in the modification period. 
Proposal 7: The application time of the recently acquired updated cell-specific K_offset is determined as the end of the first modification period after the update. 

UE behavior on validity timer expiry  
One of the remaining open items according to our understanding is the UE behaviour when its validity timer expires. The current agreements (from RAN1#106-e [3]), which states:
Agreement:
The UE assumes that it has lost uplink synchronization if new or additional assistance information (i.e. serving satellite ephemeris data or Common TA parameters) is not available within the associated validity duration.
· FFS: details on how to acquire new or additional assistance information

While it may be obvious that the UE should do everything in its power to avoid expiry of the validity timer, there will be times where the validity timer expires (UE not being able to read the updated information from provided broadcast information, UE attempting to read the NTN SIB too infrequently, etc). Since the FFS is still open, this aspect needs to be addressed at this meeting. It should be noted that when a UE is assuming to have lost UL synchronization, it is not allowed to transmit any information towards the gNB except for the random access preambles (through the RACH procedure).
As part of the UE blocking itself from UL transmissions due to having lost UL synchronization, this will cause multiple problems for the gNB. The main problem is that the gNB is not aware of the UE reading times of the provided NTN SIB, and would hence not be aware of when the UE is potentially losing its UL synchronization and subsequently blocking its uplink transmissions.
Observation 6: The gNB will be unaware of the times where the UE reads the NTN SIB.
Observation 7: The gNB is unaware of when the UE will lose its UL synchronization due to validity timer expiry.
From our point of view, it is in general unpreferable for the gNB to be put in a situation where it is unaware of the UE’s availability. The only similar condition from existing NR specifications is the expiry of the TA timer, which will cause a similar UE loss of UL synchronization, but here the gNB is fully aware of its configuration of the TA timer as well as the time instants the UE has been provided TA commands for updating the TA timer. If a gNB all of a sudden experiences a UE operating with NR over NTN as being unavailable, the gNB would by default stop scheduling this UE and assume that connection has been lost (either RLF or UL synchronization has been lost). For such situations there no immediate way for the UE to make the gNB aware that the UE may have re-gained its UL synchronization by re-reading the serving satellite ephemeris information through the NTN SIB.
Observation 8: The gNB will in general stop scheduling a UE that becomes non-responsive, no matter the reason behind this.
For the system to be stable, the preferred way for the gNB would be that the UE informs the gNB of the impeding loss of UL synchronization, such that the gNB can potentially take corrective actions by scheduling a DL transmission with the required ephemeris information.
Proposal 8: In case of imminent expiry of the validity timer, the UE should have a mechanism to indicate so to the gNB such that corrective actions can be taken.
However, in case the above is not acceptable for RAN1, the only viable alternative is to introduce a mechanism for the UE to have a safe return to the network such that the gNB is made aware whenever a UE is returning to assuming having a valid UL synchronization.
Proposal 9: Upon validity timer expiry the UE shall halt any scheduled UL transmissions.
Proposal 10: Upon expiry of the validity timer, the UE shall reacquire NTN SIB and use the RACH procedure for reacquiring the system synchronization.

Negative values for TACommonDriftVariation 
During the discussions at RAN1#108-e [1] there was a discussion on the aspect of introducing negative values for the TACommonDriftVariation RRC parameter. Some companies raised the point that for GEO configurations there may be situations where the the TACommonDriftVariation may become negative. While we do not dispute that this may be the case, it is important to recall the purpose of the parameters related to the Common TA. Each of the parameters are used to describe a 2nd order polynomial fit of the feeder link delay development as a function of time. The TACommon parameter is used to indicate the absolute value of the Common TA, while the TACommonDrift is used to indicate the first order polynomial fit (basically the slope of the time variability of the Common TA. The TACommonDrictVariation is simply the 2nd order parameter for the polynomial fit, which is describing the curvature of the time-wise development of the Common TA (“bending” of the curve).
When observing the GEO satellite’s movement it should be noted that the satellite is moving within an 8-shaped box over a 24 hour period. Hence, any movement of the satellite within the box would at maximum be equivalent to 75 km over a 12-hour period. As the satellite’s movement within the box is a continuous function, it is expected that the need for Common TA calculations would for most cases be appropriately modeled through the 0th and 1st order parameters.
Proposal 11: No need to introduce negative values for TACommonDriftVariation. 

Ambiguity for SFN and Epoch time
During the discussions related to Epoch time as part of RAN1#108-e, the aspect of ambiguity of the SFN indication was raised by MediaTek, and discussed in section 15 of [1], where different opinions were shared between companies. Before looking at the signaling options and the ambiguity aspects, we find it important to first discuss the information that is associated with the Epoch time.
The Epoch time for NR over NTN is used to indicate the time by which the information is valid. That is, the Epoch time indicates for the UE the time where the UE may assume that the serving satellite ephemeris information is to be indicating the exact location in space as well as the velocity of the satellite by which the UE is receiving the information. As the serving satellite ephemeris information is provided as a position (x,y,z), a velocity vector (vx, vy, vz), and a time, the position and velocity information will provide information that is “symmetrical” around the fix-point provided by the position. That is, the UE would in an equal manner be able to project the satellite’s position into the future and into the “past” from the reference point at the Epoch time. Hence, one should see the information content provided by the ephemeris information as covering the full span of the application range, which extends into both positive and negative time relative to the Epoch time. And applying an Epoch time that is into the past would cause the UE having to discard more than half of that information content.
Observation 9: Serving satellite ephemeris information is symmetrical around the position and allows the UE to predict accurately into the both negative and positive time relative to the Epoch time.
Observation 10: Applying an Epoch time that is in the past will cause more than half of the information content to be discarded.
Hence, based on the above logic, we would like to propose the following:
Proposal 12: When indicating Epoch time in an explicit manner, the SFN that is indicated will indicate either current SFN or future SFN’s.
Proposal 13: No wrap-around for explicit SFN indication is allowed, meaning that the maximum indication of Epoch time into the future would be “SFN-1”, meaning 1023 SFNs into the future.


Conclusion
In this contribution we have the following observations and proposals:
Observation 1: 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 2: 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.
Observation 3: A gNB may need to provide different values for cell-specicif K_offset during a satellite fly-over for earth-fixed cells.
Observation 4: A UE receiving the SI via dedicated RRC message may acquire a cell-specific K_offset in a different point of time compared to the other UEs. 
Observation 5: A UE may fail to obtain the updated SI within the first SI-window for the SIB containing the NTN parameters such as cell-specific K_offset in the modification period. 
Observation 6: The gNB will be unaware of the times where the UE reads the NTN SIB.
Observation 7: The gNB is unaware of when the UE will lose its UL synchronization due to validity timer expiry.
Observation 8: The gNB will in general stop scheduling a UE that becomes non-responsive, no matter the reason behind this.
Observation 9: Serving satellite ephemeris information is symmetrical around the position and allows the UE to predict accurately into the both negative and positive time relative to the Epoch time.
Observation 10: Applying an Epoch time that is in the past will cause more than half of the information content to be discarded.

Proposal 1: 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 2: 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 3: 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 4: Adopt TP1 for 38.211.
*** Begin TP1 for 38.211, v. 17.1.0 ***
4.3.1	Frames and subframes


Downlink, uplink, and sidelink transmissions are organized into frames with  duration, each consisting of ten subframes of  duration. The number of consecutive OFDM symbols per subframe is . Each frame is divided into two equally-sized half-frames of five subframes each with half-frame 0 consisting of subframes 0 – 4 and half-frame 1 consisting of subframes 5 – 9.
There is one set of frames in the uplink and one set of frames in the downlink on a carrier. 

Uplink frame number  for transmission from the UE shall start  before the start of the corresponding downlink frame at the UE where
-  and  are given by clause 4.2 of [5, TS 38.213], except for msgA transmission on PUSCH where  shall be used;
-	 is derived from the higher-layer parameters TACommon, TACommonDrift, and TACommonDriftVariation if configured, otherwise ;
-	 is computed by the UE based on UE position and serving-satellite-ephemeris-related higher-layers parameters if configured, otherwise .



Figure 4.3.1-1: Uplink-downlink timing relation.
When updating  and , the UE shall subtract any impact to  which has been caused by systematic errors in the UE estimating these values.
*** End TP1 for 38.211, v. 17.1.0 ***
Proposal 5: The application time of the updated cell-specific K_offset shall be the same for a UE acquiring the new SI via RRC or via SIB acquisition.
Proposal 6: The application time of the updated K_offset at cell level needs to pre-defined and different from the first SIB occasion in the modification period. 
Proposal 7: The application time of the recently acquired updated cell-specific K_offset is determined as the end of the first modification period after the update. 
Proposal 8: In case of imminent expiry of the validity timer, the UE should have a mechanism to indicate so to the gNB such that corrective actions can be taken.
Proposal 9: Upon validity timer expiry the UE shall halt any scheduled UL transmissions.
Proposal 10: Upon expiry of the validity timer, the UE shall reacquire NTN SIB and use the RACH procedure for reacquiring the system synchronization.
Proposal 11: No need to introduce negative values for TACommonDriftVariation. 
Proposal 12: When indicating Epoch time in an explicit manner, the SFN that is indicated will indicate either current SFN or future SFN’s.
Proposal 13: No wrap-around for explicit SFN indication is allowed, meaning that the maximum indication of Epoch time into the future would be “SFN-1”, meaning 1023 SFNs into the future.
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