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1. [bookmark: _Ref18181]Introduction
Regarding the validity of assistance information, RAN2 has sent the LS to RAN1 in [1] with following required action to RAN1:
RAN2 kindly requests RAN1 to provide feedback on whether:
1.	backward propagation of satellite assistance information is needed, or 
2.	Epoch time for serving cell can point to a time in the past (for example, if Epoch time for serving cell will always refer to a frame nearest to the frame where the message indicating the Epoch time is received), or
3.	this can be addressed by setting the Epoch time properly by the network (i.e. no spec changes).
In this contribution, the response for corresponding question is elaborated. 
1. Discussion on backward propagation
In our understanding, the latency issue for initial access when Epoch time points to future and validity timer has not started can be addressed by setting the Epoch time close to the receiving time of message indicating Epoch time. Therefore, backward propagation is not needed. Moreover, in our understanding, allowing backward propagation may reduce the overall validity duration.
Firstly, it should be noted that backward propagation cannot extend the overall validity duration when common TA validity is considered. In RAN1 discussion, it is common understanding that fitting should be applied in determining the common TA parameters to obtain longer validity duration. However, when fitting is applied, the indicated common TA parameters are not exactly equal to the real common TA parameters at epoch time. For example, consider the case shown in Table 1, the common TA, common TA drift rate, and common TA drift rate variation are obtained by fitting the real common TA curve in [0 s, 30 s] to reduce the residual error (i.e., extend the validity duration). With the obtained common TA parameters, the approximated common TA calculated at UE is evaluated as shown in Figure 1. No matter where the epoch time is, the approximated common TA curve is not changed if the fitting is performed for [0, 30]s. That is, common TA validity duration cannot be extended even if the epoch time is set at future and backward propagation is performed.
[bookmark: _Ref23714]Table 1 Parameters for evaluation
	Parameter
	Value

	Orbit
	LEO-600

	Initial satellite position
	Above Gateway

	Time period for common TA fitting
	[0, 30] s

	Fitting method
	Least square fitting
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(a) [bookmark: _Ref10484]Real and approximated common TA           (b) Residual error of approximated common TA
[bookmark: _Ref11006]Figure 1 Evaluation of common TA fitting
Observation 1: Backward propagation cannot extend the overall validity duration when fitting is applied to determine common TA parameters.
On the other hand, if UE backward propagation is specified to let UE apply assistance information immediately after receiving the message, the overall validity duration may not be fully utilized. As previously discussed, the overall validity duration is fixed when common TA validity is considered. According to current specification, the validity duration is defined as a duration start from the epoch time. Since epoch time is after message receiving time, the UE can fully utilize the validity duration. However, if backward propagation is applied to ensure UE can apply assistance information immediately, the start time of validity duration should be before the receiving time of assistance information. The time duration between the start time of validity duration and the receiving time of assistance information cannot be utilized. Moreover, additional specification may be needed to illustrate the start time of validity duration to ensure consensus between UE and network.
Observation 2: When backward propagation is used to ensure UE can apply assistance information immediately, the validity duration will not be fully utilized due to conservative setting of the start time.
Observation 3: When backward propagation is used to ensure UE can apply assistance information immediately, additional specification may be needed to illustrate the start time of validity duration to ensure consensus between UE and network.
W.r.t whether Epoch time for serving cell can point to a time in the past, RAN1 has achieve following agreement in RAN1#110:
Agreement
For serving cell if EpochTime is indicated explicitly by a SFN and subframe number, the UE considers this frame to be the current SFN or the next upcoming SFN after the frame where the message indicating the Epoch time is received. 
For neighbor cell 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.
Since the latency issue can be resolved by proper setting of epoch time by network, it is not recommended to invert previous RAN1 agreement to support epoch time for serving cell pointing to a time in the past.
From above discussions, it can be observed that using backward propagation to ensure UE to apply assistance information immediately may lead to inefficient utilization of the validity duration, which reduces the performance. And additional specification effort may be required to specify when the start of validity duration is. Hence, backward propagation is not preferred. Allowing epoch time point to a time in the past will invert previous RAN1 agreement, which is also not preferred. Since the latency issue can be resolved by proper setting of epoch time by network without spec impact, it is preferred to keep current specification on validity duration.
Proposal 1: Endorse the draft LS in R1-2211101 with following information:
	Based on the RAN1’s consensus, the latency issue can be handled by setting the epoch time near the receiving time of assistance information, which means that it can be addressed based on the proper Epoch time indication according to current RAN1’s progress. Moreover, based on the previous discussion in RAN1, the backward propagation is not supported. 


1. Conclusions
In this contribution, the questions in RAN2 LS are analyzed with following proposals:
Observation 1: Backward propagation cannot extend the overall validity duration when fitting is applied to determine common TA parameters.
Observation 2: When backward propagation is used to ensure UE can apply assistance information immediately, the validity duration will not be fully utilized due to conservative setting of the start time.
Observation 3: When backward propagation is used to ensure UE can apply assistance information immediately, additional specification may be needed to illustrate the start time of validity duration to ensure consensus between UE and network.
Proposal 1: Endorse the draft LS in R1-2211101 with following information:
	Based on the RAN1’s consensus, the latency issue can be handled by setting the epoch time near the receiving time of assistance information, which means that it can be addressed based on the proper Epoch time indication according to current RAN1’s progress. Moreover, based on the previous discussion in RAN1, the backward propagation is not supported. 
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