[bookmark: OLE_LINK283][bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #110 electronic							    	R2-2004736
E-Meeting, 1st Jun – 12th Jun, 2020							    	 

Source: 	vivo 
Title:  	Remaining issues on the UE request of the reference time
Agenda Item:	6.7.2.1
Document for:	Discussion and Decision
[bookmark: _Ref165266342]Introduction
According to the endorsed RRC CR [1], two remaining issues are listed as follows:
	IIoT Editor’s note: It is FFS the need for a prohibit timer T346. FFS whether the UE is allowed to send the same interest message.


In this contribution, we provide our understandings on these two issues
Discussion
Clock drifting
In the RAN2#109bis meeting, the clock drifting issue of the UE was discussed, and company [2] raised a solution of indicating the delivery periodicity of the reference time. Then the gNB can send the updated reference time information to the UE without the frequent/periodic report of the reference time information from the UE. Firstly we consider that almost no UE can ensure no clock drifting even for the industrial deployment. One intension of the periodic/regular clock synchronization via gPTP is to correct the clock drifting issue.
Observation 1: The clock drifting needs to be corrected periodically via the clock synchronization between the clock master and the client.
In practice we could have the following solutions to correct the clock drifting issue:
· Option 1: The UE is allowed to send the same interest message of the reference time.
· Option 2: The UE indicates the delivery periodicity of the reference time.
· Option 3: The 3GPP AS tracks the SFN boundary of the reference time, and provides the updated reference time to the TSN clock.
The following table provides the pros and cons of each solution.
	
	Pros
	Cons

	Option 1
	Less specification impact.
	Potentially more signalling overheads on the request message if the clock shifts very frequent.

	Option 2
	Signalling overhead saving on the request message.
	More specification impact on defining the delivery periodicity.

	Option 3
	Less specification impact. (A NOTE is probably needed to guide the UE implementation.)
	Complicated UE implementation requirement of tracking the SFN boundary of the reference time.
The SFN boundary may not be always aligned with the reference time. For example, the SFN boundary uses the GPS time and the reference time uses the (TSN) local time.


For Option 1, regarding the signalling overhead, we consider that the network by implementation can know whether a UE is requesting the reference time very frequently after the reception of several request messages from the UE. Then to control the signalling overhead (including both the request message and the dedicated signalling of the reference time), the network can decide to either use the broadcast way to send the reference time, or to still use the dedicated RRC message but with a configured prohibit timer. We are also open to the discussion of the Option 2 only if some network vendors/operators consider that the signalling overheads of the request message is not acceptable.
For Option 3, it is not clear how this solution would work if the 10ms granularity of the SFN is not exactly the same as that for the reference. More discussion is probably needed on how to ensure that the SFN boundary is always aligned with the reference time without providing updated reference time to the UE.
Observation 2: The 10ms granularity of the SFN may not be aligned with the 10ms of the reference time when the SFN and the reference time use different clocks.
Proposal 1: RAN2 is kindly requested to discuss which of the following Options is used to correct the clock drifting:
· Option 1: The UE is allowed to send the same interest message of the reference time.
· Option 2: The UE indicates the delivery periodicity of the reference time.

Prohibit timer
Regarding the prohibit timer, we consider that if the network by implementation knows that some UEs are requesting the reference time very frequency (e.g. after the reception of several interest message). The network may send the reference time periodically to the UE. Then the UE will not send the interest message again after the reception of the up-to-date reference time. However the prohibit timer could be useful only if the transmission of the reference time to the UE is not in-time (e.g. due to the cell congestion). Thus the congestion control of using the prohibit timer is acceptable to us. To simplify the UE implementation, we consider that the prohibit timer should be started after the transmission of the interest message regardless of the content of the message (e.g. whether the interest is changed or not.)
Proposal 2: The UE starts a prohibit timer after the transmission of the reference time interest.
Conclusions
Based on the analysis given above, we have the following observations and proposals:
Observation 1: The clock drifting needs to be corrected periodically via the clock synchronization between the clock master and the client.
Observation 2: The 10ms granularity of the SFN may not be aligned with the 10ms of the reference time when the SFN and the reference time use different clocks.
Proposal 1: RAN2 is kindly requested to discuss which of the following Options is used to correct the clock drifting:
· Option 1: The UE is allowed to send the same interest message of the reference time.
· Option 2: The UE indicates the delivery periodicity of the reference time.
Proposal 2: The UE starts a prohibit timer after the transmission of the reference time interest.
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