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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#100-e meeting, there were further discussions on RRM impacts of propagation delay compensation enhancement and agreements were captured in [1].
	· RAN1 is still discussing potential solutions related to the PDC enhancements and RAN4 will wait further progress in RAN1 before discussing further.



In the RAN1#106-e meeting, an LS [2] was sent to RAN4. In addition to RAN1 agreements and working assumptions, following questions were also asked in the LS.
	In order to evaluate the performance achievable by TA-based PDC in Rel-17, RAN1 identified the following questions that need feedback from RAN4: 
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.   

2. Actions:
To RAN4
ACTION: 	RAN1 respectfully asks RAN4 to provide feedback on the above two questions and any additional information that may help RAN1 understand the feedback from RAN4.


In this contribution, we provide our views and answers on questions for propagation delay compensation enhancements in RAN1 LS [2]. 

2. Discussion
In order to evaluate the performance achievable by TA-based PDC, enhancement on Te requirements and TA command granularity may be needed.
Feasibility of smaller Te
In Te requirements, the components of Te are mainly downlink timing detection error, RF margin for both DL and UL, and maybe UL jitter. downlink timing detection error comes from resolution of reference signals, which is SSB when defining Te requirements. All the other components in addition to downlink timing detection error are considered as margin. The error due to downlink timing detection error and margins are summarized in Table 1.
Table 1. Te requirements
	FR
	SCS of SSB (KHz)
	SSB BW (MHz) 
	SCS of UL (KHz)
	Te
(64*Tc)
	Te,DL_BW
(Ts)
	Te, margin
(Ts)
	Te
(ns)
	Te,DL_BW
(ns)
	Te, margin
(ns)

	1
	15
	3.6
	15
	12*64*Tc
	4.267
	7.733
	391
	139
	252

	
	
	
	30
	10*64*Tc
	
	5.733
	326
	139
	187

	
	
	
	60
	10*64*Tc
	
	5.733
	326
	139
	187

	
	30
	7.2
	15
	8*64*Tc
	2.133
	5.867
	260
	69
	191

	
	
	
	30
	8*64*Tc
	
	5.867
	260
	69
	191

	
	
	
	60
	7*64*Tc
	
	4.867
	228
	69
	158

	2
	120
	28.8
	60
	3.5*64*Tc
	0.533
	2.967
	114
	17
	97

	
	
	
	120
	3.5*64*Tc
	
	2.967
	114
	17
	97

	
	240
	57.6
	60
	3*64*Tc
	0.266
	2.733
	98
	9
	89

	
	
	
	120
	3*64*Tc
	
	2.733
	98
	9
	89


If SSB is still used as reference signal, downlink timing detection error cannot be reduced. Then the question would be if margin can be reduced. For example, RF margin for DL and UL is not relevant to SCS of UL. But the margin is different for different UL SCSs under same SCS of SSB. When Te requirements were defined, it is assumed that RF margin decreases with increasing SCS. It may not always be the case. Thus, there would be some room for reducing the margin. If same margin can be assumed for 15kHz and 60kHz SCS of UL, then for 15kHz SCS of UL, the margin can be reduced from 252ns to 187ns. 
According to RAN1 agreements, PDC only applies to 15kHz and 30kHz SCS. 
	Agreements
Both 15 kHz and 30 kHz are assumed for both control-to-control and smart grid for evaluation of the time synchronization.  


15kHz SCS is the worst case and used for TA based PDC performance evaluation.
Observation 1. Te value may be reduced by around 65ns for 15kHz SCS.
If other reference signals, e.g., TRS, is used for defining Te requirements, the Te value can be further reduced. For example, if BW of TRS is twice of BW of 15kHz SSB, the downlink time detection error can be reduced by about 65ns (~2 Ts). If even larger TRS BW is assumed, the downlink time detection error can be even further reduced.
Observation 2. If TRS with larger BW than 15kHz SCS SSB, Te value can be further reduced by around 65ns depending on TRS BW assumption.
The enhanced Te requirements should only apply to PDC capable UE. In our view, the UE supporting PDC for control to control may be different than legacy UE. Hence, it would be fine to define enhanced Te requirements for PDC capable UE to achieve timing error budget.
Observation 3. Enhanced Te requirements should be defined for PDC capable UE.

Feasibility of enhanced TA command indication granularity
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.
From RAN4 perspective, we don’t see any issue of reducing TA command indication granularity. Reducing to 64Tc for both 15kHz SCS and 30kHz SCS would be reasonable considering the agreements for Rel-16 IAB. Since 64Tc is already small enough, it may not need to be scaled by SCS.
Observation 4. TA command indication granularity can be reduced to 64Tc for both 15kHz SCS and 30kHz SCS.

Response to RAN1 LS
RAN4 answers to RAN1 questions in LS are proposed as follows.
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. 
[Answer to Q1]: It is 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. The Te value can be reduced by around 65ns for PDC capable UE. If TRS is used for Te requirements, the Te value can be further reduced by around 65ns assuming BW of TRS is twice of the 15kHz SCS SSB.
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.
[Answer to Q2]: It is feasible to introduce enhanced TA command indication granularity and it can be reduced to 64Tc for all SCSs.

3. Summary
[bookmark: _Hlk23953093]In this contribution we further provide our views our views and answers on questions for propagation delay compensation enhancements in RAN1 LS. Based on analysis following observations and proposals are present.
Observation 1. Te value may be reduced by around 65ns for 15kHz SCS.
Observation 2. If TRS with larger BW than 15kHz SCS SSB, Te value can be further reduced by around 65ns depending on TRS BW assumption.
Observation 3. Enhanced Te requirements should be defined for PDC capable UE.

Observation 4. TA command indication granularity can be reduced to 64Tc for both 15kHz SCS and 30kHz SCS.
RAN4 answers to RAN1 questions in LS are proposed as follows.
[Answer to Q1]: It is 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. The Te value can be reduced by around 65ns for PDC capable UE. If TRS is used for Te requirements, the Te value can be further reduced by around 65ns assuming BW of TRS is twice of the 15kHz SCS SSB.
[Answer to Q2]: It is feasible to introduce enhanced TA command indication granularity and it can be reduced to 64Tc for all SCSs.
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