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[bookmark: _Ref165266342]Introduction
According to the RAN2#108 meeting discussion [1], some RAN2 agreements on the propagation compensation are still pending for final decisions. The pending agreements are quoted as follows:
	The following is FFS (Ericsson and LG have concerns):
R2 assume that UE may perform propagation delay compensation. 
We don’t specify how the UE perform propagation delay compensation.
For unicast and broadcast, the network can indicate to the UE to not do delay compensation. 


According to the Rel-17 IIOT WID [2] as quoted below, the propagation delay compensation enhancements need to be specified in RAN1/2/4.
	Propagation delay compensation enhancements (including mobility issues, if any). [RAN2, RAN1, RAN3, RAN4]


In this contribution, we provide our understandings on how to handle the propagation compensation in Rel-16 and Rel-17.
Discussion
Propagation delay compensation
According to the reply LSs [3] [4] 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”. However due to the limited time remaining in the Rel-16 IIOT work item, RAN1 will not specify any UE/gNB behaviours for this propagation delay compensation. 
According to the discussion in the RAN2#108 meeting and the WID discussion of the Rel-17 IIOT, most companies consider that the propagation delay for the reference time provided by the gNB needs to be compensated. Regardless of the Rel-17 IIOT work, without the propagation delay compensation, the reference time provided to the UE cannot ensure the accuracy requirement for the Rel-16 larger cell deployment. Then this means that in order to ensure the accuracy requirement for the Rel-16 UE, the operators need to deploy more small cells according to the Rel-16 specification. This will increase the deployment cost of the IIOT network.
Observation 1: Regardless of the Rel-17 IIOT WID, without the propagation delay compensation, the reference time provided to the UE cannot ensure the accuracy requirement for the Rel-16 larger cell deployment.
Observation 2: If the propagation delay compensation is not performed/specified, the operators may need to deploy more small cells in order to ensure the accuracy requirement for the reference time provided to the Rel-16 UE.
From our understanding, as either the UE or the gNB can perform the propagation delay compensation. Then the network should indicate whether the propagation delay compensation is needed for the UE to avoid the double-compensation issue. As if both the UE and the gNB compensate the same reference time, the reference time will have a shifting of NTA/2.
Proposal 1: For unicast and broadcast, the network can indicate to the UE to not do propagation delay compensation.
Then if the network indicates that the UE needs to do propagation delay compensation, then the UE by implementation (e.g. based on TA) can perform the propagation delay compensation. A NOTE can be added in the stage-2 specification or the field description of the network indication to provide some guidance for the UE implementation based propagation delay compensation.
Proposal 2: How to perform the propagation compensation at the UE or the gNB is left to the implementation
Proposal 3: A NOTE is added in the specification to state that:
· NOTE x: When the gNB indicates that the propagation delay compensation is not needed for the reference time provided to the UE, the UE does not perform propagation delay compensation. Otherwise the UE performs the propagation delay compensation for the reference based on the UE implementation.
Regarding the Rel-17 WID for the propagation delay compensation, we think that RAN1/2/4 can discuss the detailed procedures/behaviours on how the propagation delay compensation is performed by the UE or the gNB. The TA based propagation delay compensation can also be further evaluated based on the IIOT deployment scenarios discussed in the SA.
Observation 3: In the Rel-17 IIOT, RAN1/2/4 can discuss the detailed procedures/behaviours on how the propagation delay compensation is performed by the UE or the gNB, based on the IIOT deployment scenarios discussed in the SA.

Conclusions
Based on the analysis given above, we have the following observations and proposals:
[bookmark: _Toc502437832]Observation 1: Regardless of the Rel-17 IIOT WID, without the propagation delay compensation, the reference time provided to the UE cannot ensure the accuracy requirement for the Rel-16 larger cell deployment.
Observation 2: If the propagation delay compensation is not performed/specified, the operators may need to deploy more small cells in order to ensure the accuracy requirement for the reference time provided to the Rel-16 UE.
Observation 3: In the Rel-17 IIOT, RAN1/2/4 can discuss the detailed procedures/behaviours on how the propagation delay compensation is performed by the UE or the gNB, based on the IIOT deployment scenarios discussed in the SA.
Proposal 1: For unicast and broadcast, the network can indicate to the UE to not do propagation delay compensation.
Proposal 2: How to perform the propagation compensation at the UE or the gNB is left to the implementation
Proposal 3: A NOTE is added in the specification to state that:
· NOTE x: When the gNB indicates that the propagation delay compensation is not needed for the reference time provided to the UE, the UE does not perform propagation delay compensation. Otherwise the UE performs the propagation delay compensation for the reference based on the UE implementation.
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