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[bookmark: _Ref165266342]Introduction
According to the work item description of the I-IOT [1] which is quoted below, RAN2 needs to specify “accurate reference timing delivery from gNB to UE”. 
	· [bookmark: OLE_LINK5][bookmark: OLE_LINK4]Specify accurate reference timing delivery from gNB to UE using broadcast and unicast RRC signalling (with EUTRA Rel-15 signalling solution as baseline) for synchronization requirements defined in TS 22.104) [RAN2].


According to the 3GPP TR 38.825 for the I-IOT, the UE needs to compensate the propagation delay for the large cell case, in order to achieve the accuracy requirement. In this contribution, we discuss how the UE compensate the propagation delay.
Discussion
Propagation delay compensation 
The synchronization accuracy analysis according to [2] is quoted as follows:
	Some remarks about the above accuracy analysis:
-	Most UEs will achieve smaller errors when the network configures higher SCSs.
-	The above calculation assumes the propagation delay is either negligible (i.e. small service areas) or is compensated for in larger service areas.
[bookmark: _Hlk2202065]-	Without propagation delay compensation, for inter-site distances greater than 200m, the gNB-to-UE timing synchronization accuracy may be worse than 1us.
-	The synchronization accuracy analysis above is a generic analysis and does not assume any particular solution in [5].


According to the “Table 6.3.1-2 Clock synchronisation service performance requirement” [2], the inter-site distance could be greater than 200m. As such, the I-IOT UE needs to perform the propagation delay compensation at least for the large cell case. We consider that the NTA/2 can be used to compensate the propagation delay.
Proposal: NTA/2 is used to correct the reference time inaccuracy caused by the propagation delay.
One may consider that the UE by implementation can use the NTA/2 to compensate the propagation delay. However the reference time can be provided to both the CONNECTED and the IDLE UE(s). The IDLE UE does not have a valid TA, and the CONNECTED UE which is uplink de-synchronized also has no valid TA. And the gPTP message with the time stamp (which is using the reference time information from the SIB) could be sent by the IDLE UE to the end station of the TSN time domain. According to the current specification, the IDLE/CONNECTED UE is not allowed to trigger the RACH procedure to get a valid TA if there is no data for transmission within 3GPP or TAU. Furthermore the UE implementation based propagation delay compensation may not be tested to fulfil the 1us accuracy requirement.
Observation 1: The IDLE/CONNECTED UE without a valid TA is not allowed to trigger the RACH procedure to get a valid TA value for the propagation delay compensation.
Observation 2: The UE implementation based propagation delay compensation may not be tested to fulfil the 1us accuracy requirement

Conclusions
Based on the analysis given above, we have the following Proposals and Observations：
Observation 1: The IDLE/CONNECTED UE without a valid TA is not allowed to trigger the RACH procedure to get a valid TA value for the propagation delay compensation.
Observation 2: The UE implementation based propagation delay compensation may not be tested to fulfil the 1us accuracy requirement
Proposal: NTA/2 is used to correct the reference time inaccuracy caused by the propagation delay.
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