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Introduction
In RAN #88e, the WID on enhanced IoT and URLLC support for NR was agreed with following RAN1 objectives:
1. Enhancements for support of time synchronization:
a. RAN impacts of SA2 work on uplink time synchronization for TSN, if any. [RAN2]
b. Propagation delay compensation enhancements (including mobility issues, if any). [RAN2, RAN1, RAN3, RAN4]
In this contribution, we provide our views on propagation delay compensation enhancements. During Rel-16 discussion, it is assumed that the propagation delay between gNB and UE is negligible compared to target of inaccuracy<500ns. But it is not suitable for macro cell. And the requirement is changed to 450ns from 1us with new SA1 requirement.  So enhancement for propagation delay compensation is needed, including compensation procedure and reference time parameter at least.
Compensation procedure enhancement
Generally, time measurement result could be used for propagation delay compensation. Both TA and RTT measurement result could be used. Considering the new requirement from SA1, some enhancement is needed.
1.1 Compensation based on TA
Propagation delay compensation based TA error comes from granularity for TA indication (maximum about 520ns), inaccuracy for high layer procedure (about 100ns) and hardware procedure (about 5ns). Inaccuracy for TA indication is the most influential factor. Granularity for TA indication is different for different SCS, and the range is about from 32.5ns to 520.8ns. So the maximum granularity is about 520ns for SCS=15kHz. 450ns accuracy requirement cannot be met. If TA is used to compensate propagation delay, granularity for TA indication should be improved firstly
Observation 1: Propagation delay accuracy requirement cannot be met through current TA indication scheme for SCS=15kHz.
Proposal 1: Granularity for TA indication should be improved to satisfy accuracy requirement of propagation delay.
1.2 Compensation based on RTT
Mulit-RTT measurement in high layer is supported for NR positioning. The measurements performed at the UE and TRPs are UE/gNB Rx-Tx time difference measurements (and optionally DL-PRS-RSRP and UL-SRS-RSRP) of DL-PRS and UL-SRS. And the granularity of RTT report is Tc*2n, n is configured (0 to 5). The range of granularity is about Tc to 32*Tc, 0.5ns to 16ns. It is much smaller than the requirement 450ns, so it is more suitable to compensate propagation delay.
Observation 2: The granularity of RTT could meet accuracy requirement of propagation delay.
TA measurement is a mandatory feature. UE could has TA value at any time if needed. But 450ns accuracy requirement cannot be met through current TA indication scheme for SCS=15kHz.
Multi-RTT is used for positioning feature, which is an optional feature. If the UE is not support positioning feature, we cannot compensate propagation delay based on RTT. One way is to decouple RTT measurement and positioning. To compensate propagation delay, RTT measurement can be configured.
Proposal 2: RTT measurement and positioning could be decoupled and RTT measurement can be configured to compensate propagation delay only.
Conclusions
In this contribution, we show our views on propagation delay compensation enhancement with following observations and proposals:
Observation 1: Propagation delay accuracy requirement cannot be met through current TA indication scheme for SCS=15kHz.
Observation 2: The granularity of RTT could meet accuracy requirement of propagation delay.
Proposal 1: Granularity for TA indication should be improved to satisfy accuracy requirement of propagation delay.
[bookmark: _GoBack]Proposal 2: RTT measurement and positioning could be decoupled and RTT measurement can be configured to compensate propagation delay only.
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