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According to the reply LS [1] from RAN1, RAN1 confirmed that “Timing Advance based methods were used to obtain propagation delay compensation for the time synchronization accuracy analysis captured in Sec. 6.3.2.4. of TR 38.825”, and RAN1 will continue discussing when and how to apply propagation compensation. Regarding the additional requirements for the propagation delay compensation, “RAN1 sees no need for additional enhancements in Rel-16”. During the email discussion on the TSN synchronization issues [2], some solutions on the propagation delay compensation are also discussed. In this contribution, we provide our considerations on how to progress the propagation delay compensation solutions in Rel-16.
Discussion
Solutions for the propagation compensation.
Here we list the potential solutions (given in [2]) which could be still valid based on the RAN1 reply LS [1], as follows:
· Option 1a: Leave this up to UE implementation and do not specify any enhancements.
· Option 2a: Specify in the specifications propagation delay compensation based on TA command (no TA granularity enhancements).
· Option 3: Perform pre-compensation on the network side (up to network implementation) and add the indication in the network to UE signalling that the time information was pre-compensated. 
We think that RAN1 can firstly confirm the RAN1 understanding that the propagation delay compensation is based on the TA. The detailed solutions on how to get/use the TA value for the propagation delay compensation can be discussed further based on whether the reference time information is provided via SIB or dedicated RRC signaling.
Proposal 1: NTA/2 is used for the propagation delay compensation.
Propagation delay compensation for the unicast reference time
When the reference time is provided via a dedicated unicast RRC message, the UE will have a valid TA, and the gNB knows the TA value of the UE. Then it is possible that the UE or the gNB uses the TA value for the propagation delay compensation.
Proposal 2: For the unicast reference time, the gNB performs the propagation delay compensation.
However it is not very clear if we should mandate the gNB to perform the propagation delay compensation. If the gNB pre-compensation is not mandated, then the UE needs to know when to compensate the propagation delay. Otherwise if both the UE and the gNB compensate the same reference time, the reference time will have a shifting of NTA/2. Thus we consider that RAN2 should discuss whether the propagation delay compensation is always performed by the gNB for the unicast reference time. If the propagation delay compensation is not always performed by the gNB for the unicast reference time, the gNB needs to indicates the UE whether the propagation delay compensation needs to be performed by the UE.
Proposal 3: RAN2 is kindly requested to discuss whether the propagation delay compensation is always performed by the gNB for the unicast reference time.
Proposal 4: If the propagation delay compensation is not always performed by the gNB for the unicast reference time, the gNB indicates the UE whether the propagation delay compensation needs to be performed by the UE.
Propagation delay compensation for the broadcast reference time
When the reference time is provided via the SIB, the UE in RRC_IDLE or in the uplink out-of-sync of the RRC_CONNECTED does not have a valid TA value, and the gNB has no idea when a UE is going to receive/use the reference time. According to the current MAC specification [8], if the UE has no valid TA value, the UE needs to trigger a RACH procedure. However the current specification does not allow the UE to trigger the RACH procedure only due to the propagation delay compensation. Thus we consider that a new trigger condition for the RACH procedure is needed for the propagation delay compensation of the broadcast reference time.
Proposal 5: For the broadcast reference time, if the UE does not have a valid TA value, the UE triggers the RACH procedure due to the propagation delay compensation.
According to the agreements given above, the propagation delay compensation is only needed when the inter-site distance is larger than 200 meters. However the UE in IDLE does not know the distance to the transmission point of the gNB. For example, for the small cell case, the UE which does not require the propagation delay compensation may also unnecessarily trigger the RACH for the propagation delay compensation and cause more power consumption and more preamble collision. Thus we consider that for the broadcast reference time, the network should also indicate whether the propagation delay compensation is needed for the UE, as the network knows the coverage of the cell. This can also save lots of UE power.
Proposal 6: For the broadcast reference time, the gNB indicates the UE whether the propagation delay compensation needs to be performed by the UE.
Conclusions
Based on the above discussion, we have the following observations and conclusions:
Proposal 1: NTA/2 is used for the propagation delay compensation.
Proposal 2: For the unicast reference time, the gNB performs the propagation delay compensation.
Proposal 3: RAN2 is kindly requested to discuss whether the propagation delay compensation is always performed by the gNB for the unicast reference time.
Proposal 4: If the propagation delay compensation is not always performed by the gNB for the unicast reference time, the gNB indicates the UE whether the propagation delay compensation needs to be performed by the UE.
Proposal 5: For the broadcast reference time, if the UE does not have a valid TA value, the UE triggers the RACH procedure due to the propagation delay compensation.
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