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1. Introduction
RAN4 has received an LS from RAN1 on TA-based propagation delay compensation [1]. In this contribution, we will discuss the questions raised by RAN1 and propose draft reply to that.
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
2.1. Background
RAN1 raised two questions to RAN4, we list as follows for information.
	Question 1: Is it feasible to support a smaller value than the current Te for the use of propagation delay compensation, assuming the existing conditions in TS 38.133 for Te requirement? If not, is it feasible under new conditions (e.g. using TRS instead of SSB)? If the answer is yes, please also provide feedback on how much it can be reduced at most. 
Question 2: Is it feasible to introduce enhanced TA command indication granularity? If the answer is yes, please also provide feedback on how much it can be reduced at most (e.g. reduced to (1/16)* (16*64*Tc/2), similar as the granularity for Rel-16 IAB based on the Timing Delta MAC CE) and related condition.


2.2. Discussion for Question 1
Is it feasible to support a smaller value than the current Te, assuming the existing conditions in TS 38.133 for Te requirement?
The current Te mainly includes two parts: DL timing estimation error and UL timing error.
The DL timing estimation error is related to the DL sampling rate of timing tracking RS, in current spec, we assume that UE use SSB to do the timing tracking and estimation. The DL sampling rate is related to the SCS of SSB, we calculate it as follows. 
Table 1. The DL timing estimation error based on SSB
	SCS of SSB
	15kHz
	30kHz
	120kHz
	240kHz

	Bandwidth of SSB
	5MHz
	10MHz
	50MHz
	100MHz

	DL sample period
	4Ts
	2Ts
	0.5
	0.25


The UL timing error is related to UL sampling rate, which is derived by UL bandwidth. Considering of UL bandwidth is objective factor, we think there is no margin for UE to do the enhancement for this part.
Based on the analysis above, we think it is not feasible to support a smaller value than the current Te under the existing assumptions.
Proposal 1: It is not feasible to support a smaller value than the current Te under the existing assumptions.
Is it feasible to using e.g. TRS instead of SSB? 
Based on TS 38.133, Te requirement applies at following cases:
· when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS, or it is the PRACH transmission, or it is the msgA transmission.
From RAN4 perspective, in RRC_CONNECTED mode, it is feasible to use TRS instead of SSB to do the timing tracking. However, in RRC_IDLE/INACTIVE mode, such as before UE transmit PRACH or msgA, we see feasibility issue when using TRS for DL time tracking instead of SSB, because UE can’t receive TRS configuration at this stage.
Proposal 2: We see the feasibility issue when using TRS for DL time tracking instead of SSB, because UE can’t receive TRS configuration before transmitting PRACH and msgA. 
2.3. Discussion for Question 2
Is it feasible to introduce enhanced TA command indication granularity?
We think it is feasible to introduce enhanced TA command indication granularity, e.g. reduced to (1/16)* (16*64*Tc/2). 
Proposal 3: It is feasible to introduce enhanced TA command indication granularity.
3. Conclusion
In this contribution, we discuss the feasibility of Te enhancement and TA command indication granularity reducing, and give the proposed response to RAN1. Our proposals are:
Proposal 1: It is not feasible to support a smaller value than the current Te under the existing assumptions.
Proposal 2: We see the feasibility issue when using TRS for DL time tracking instead of SSB, because UE can’t receive TRS configuration before transmitting PRACH and msgA. 
Proposal 3: It is feasible to introduce enhanced TA command indication granularity.
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Attachments

1. Overall Description:
RAN4 thanks RAN1 for their enquiry about the TA-based propagation delay compensation related issues and would like to provide the below response to the question asked.
[bookmark: _Hlk67413270]Question 1: Is it feasible to support a smaller value than the current Te for the use of propagation delay compensation, assuming the existing conditions in TS 38.133 for Te requirement? If not, is it feasible under new conditions (e.g. using TRS instead of SSB)? If the answer is yes, please also provide feedback on how much it can be reduced at most. 
Question 2: Is it feasible to introduce enhanced TA command indication granularity? If the answer is yes, please also provide feedback on how much it can be reduced at most (e.g. reduced to (1/16)* (16*64*Tc/2), similar as the granularity for Rel-16 IAB based on the Timing Delta MAC CE) and related condition.
In addition, the following two addition points are for RAN4 information:
· Enhancements on Te and TA command indication granularity for propagation delay compensation may or may not have impact on normal TA related procedure, depending on which candidate option for TA-based PDC is adopted. 
· Whether RAN1 will introduce specification enhancements is still undetermined.   

[RAN4] 
For Question 1:
· It is not feasible to support a smaller value than the current Te under the existing assumptions. 
· There is feasibility issue that using TRS for DL time tracking instead of SSB, because UE can’t receive TRS configuration before transmitting PRACH and msgA.
For Question 2:
· It is feasible to introduce enhanced TA command indication granularity.

2. Actions:
To RAN1
ACTION: 	RAN4 requests RAN1 to take the above responses into consideration.

3. Date of Next TSG-RAN WG4 Meetings:	
TSG RAN WG4 Meeting #101-bis-e            January 17 –25, 2022		Electronic Meeting
TSG RAN WG4 Meeting #102-e        February 21 – March 03, 2022		Electronic Meeting

