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Introduction
In the last e-meeting, following agreement and guidance were made [1-2]:
	Conclusion: For the objective on enhancements for support of time synchronization, RAN should provide the following guidance:
- RAN4 to provide reply LS to RAN1 (e.g. in response to R1-2108635 on TA-based PDC and a potential RAN1 LS on RTT-based PDC) before the start of RAN1#107-e (Nov 11th)

Agreement
SRS can be used for Rx – Tx time difference estimation at gNB side for RTT-based propagation delay compensation, if RTT-based propagation delay compensation is supported.

Agreement
If RTT-based propagation delay compensation is supported, 
· CSI-RS for tracking (TRS) can be used for Rx – Tx time difference estimation at UE side, if PRS is not configured for the UE.
· PRS can be used for Rx – Tx time difference estimation at UE side, if PRS is configured for the UE.  



In this contribution, we discuss and provide our views on propagation delay compensation enhancements and necessity of RAN1 involvement. 

Discussion
1.1. Propagation delay compensation schemes
In the last RAN meeting, it has been discussed whether to support both TA-based PDC and RTT-based PDC. From discussion in RAN1 so far, it would be common understanding that TA-based PDC with existing assumption could not cover control-to-control scenario. Therefore, in order to support control-to-control scenario, it would be necessary to support either RTT-based PDC or TA-based PDC with reduced timing error.
As RAN guidance above, reply LS from RAN 4 would be essential to discuss whether TA-based PDC with reduced timing error can be used for time synchronization. Considering limited time to discuss, we propose following:
Observation #1: Discuss RTT-based PDC in RAN1#106bis-e especially for the equation for performance analysis in terms of time synchronization. Once reply LS from RAN4 is received, discuss to support either RTT-based PDC or TA-based PDC for minimal specification effort. 

1.2. Error budget equation for RTT-based PDC
For RTT-based mechanism, following equation has been discussed to analysis the total synchronicity error 
	Agreement
Take the following two alternatives as the equation for evaluation of the overall time synchronization error for RTT-based propagation delay compensation. RAN1 to select one of the alternatives in RAN1#106bis-e.
· Alt. 1: 
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·  is to reflect the error due to indication granularity of Rx-Tx time difference
·  and  reflects the measurement inaccuracy of gNB Rx-Tx time difference, and the measurement inaccuracy of UE Rx-Tx time difference, respectively. 
· Note: The equation may be updated after clarification on the gNB TX-RX timing difference and UE TX-RX timing difference
· Alt. 2: 
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·  is to reflect the error due to indication granularity of Rx-Tx time difference
· Note: Alt.2 assumes that gNB can coordinate the time of TA procedure and the time of PD compensation, so that the DL frame timing error and BS transmit timing error for propagation delay estimation is correlated to (e.g. the same as) that for the transmission of RRC signaling carrying the reference time clock
Note: FFS whether / how to handle inconsistent RTT measurement in gNB and UE due a change of uplink TX timing



Between Alt. 1 and Alt. 2, we slightly prefer alternative 2 since alternative 2 can re-used evaluation assumptions of TA-based mechanism than alternative 1. 
Proposal #1: Take alternative 1 for evaluations of the overall time synchronization error for RTT-based PD compensation.
In order to get primitive estimation of synchronization error of RTT-based PDC, following assumption can be considered:

· Subcarrier spacing 15/30kHz
· BS transmit timing error (:
· For control-to-control, FFS whether to use ±32.5 ns or 65 ns for the evalation.
· For smart grid, it was agreed to use 65ns or 200ns for the evaluation
· We assume  is 65 ns
· BS detecting error () : 100 ns
· Downlink frame timing error ()
· UE Initial transmit timing error () : from 260 ns to 325 ns ((from 8 to 10)*64*Tc )
· According to RAN4 reply LS (R1-2104171),  is already included in Te,
· Thus, we assume  +  = Te
· For 30 kHz SCS, 8*64*Tc = 260 ns can be used.
· : 8*64*Tc/2 , 130ns or 260ns depending on SCS.
· Set TA granularity as minimum boundary.  
In the above assumption, total error budget of RTT-based mechanism is about 277 ns for 30 kHz SCS and 375 ns for 15 kHz SCS. As characteristic of RTT-based mechanism,  could be dominant term for overall synchronization error. When UE reports its time stamp to gNB, the accuracy of value is limited to the reporting granularity. In the above analysis, total error budget of RTT-based mechanism is close to 275ns. In other words, RTT-based mechanism could achieve Control-to-Control Uu interface budget if sufficiently small RTT indication granularity is used. 

Conclusions
In this contribution, propagation delay compensation enhancements and necessity of RAN1 involvement were discussed, and the followings are proposed.
Observation #1: Discuss RTT-based PDC in RAN1#106bis-e especially for the equation for performance analysis in terms of time synchronization. Once reply LS from RAN4 is received, discuss to support either RTT-based PDC or TA-based PDC for minimal specification effort. 
Proposal #1: Take alternative 1 for evaluations of the overall time synchronization error for RTT-based PD compensation.
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