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Introduction
[bookmark: OLE_LINK7]After RAN2 #109bis meeting, there are still some FFSs in the TS 38.331 running CR. In this contribution, we will mainly discuss the following FFS about UE request for accurate reference timing delivery and give our proposals:
	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.


Discussion
[bookmark: OLE_LINK67][bookmark: OLE_LINK14][bookmark: _GoBack]Based on the following description in current running CR[3]:
	1>	if configured with referenceTimeInterestReporting to provide interest in reference time information:
2>	if the UE did not transmit a UEAssistanceInformation message with referenceTimeInfoInterest since it was configured to provide interest in reference time information; or
2>	if the UE’s interest in reference time information changed from the last time UE initiated transmission of the UEAssistanceInformation message including referenceTimeInfoInterest:
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide an indication of interest in reference time information;


There has restriction that the UE can send the request for reference time information only once when the UE’s interest is set TRUE. During the email discussion, some companies have concerned that internal clock drift in UE is a critical issue and one-shot request would not work. On the other hand, some companies think that the clock drift problem does not exist.
[bookmark: OLE_LINK3][bookmark: OLE_LINK21][bookmark: OLE_LINK73][bookmark: OLE_LINK26]Per our understanding, if gNB clock and TA are constant, there may have no clock drift problem. But such assumption cannot be always satisfied. The gNB clock needs to be aligned with the MasterClock (UTC or GPS clock), that means the gNB clock may also change. In UE side, the TA may change that may cause the change in the SFN boundary. Therefore, we think the clock drift problem does exist and need to be taken into account.
[bookmark: OLE_LINK77]Observation 1: Clock drift is an unavoidable problem and needs to be taken into account.

[bookmark: OLE_LINK68]In order to solve the above problem, we list the following possible solutions for comparison. Some of them have been mentioned during previous email discussion:
· [bookmark: OLE_LINK24]Alt1: Without modifying the current CR, gNB sends time information periodically to UE by implementation.
· [bookmark: OLE_LINK28][bookmark: OLE_LINK23]Upon receiving the referenceTimeInfoInterest set to TRUE from the UE, the gNB estimates how frequently it needs to send the time information to UE. Then gNB would send time information to UE periodically till it receives the referenceTimeInfoInterest set to FALSE from the UE. In this Alt1, as different UE’s clock drift may be different, it’s difficult or even infeasible for gNB to estimate accurate periodicity for delivering the time information to a certain UE. For example, if the gNB assume a periodicity larger than the frequency of clock drift inside the UE, the time information delivery in dedicated signalling would not satisfy the UE’s reference time update requirement and be useless.
· [bookmark: OLE_LINK22]Alt2: Without modifying the current CR, UE toggles the interest on/off frequently by implementation in order to trigger repeatedly request for time information.
· For this Alt2, it may cause very strange procedure, e.g., after UE sends referenceTimeInfoInterest set to FALSE to gNB, it will send another referenceTimeInfoInterest set to TRUE soon. This may cause unnecessary signalling overhead. If UE hides the process of toggling the interest from TRUE to FALSE and sends two continuous requests with referenceTimeInfoInterest set to TRUE, this is not aligned with specification and would cause confusion in gNB side and gNB may not response the request.
· Alt3: With modifying the current CR (maybe no need of change to signaling but need clarification in UE process), corporation between both gNB and UE implementation is needed.
· [bookmark: OLE_LINK31]Instead of sending the time information to UE periodically as that in Alt1, after receiving the referenceTimeInfoInterest set to TRUE from the UE, gNB can send time information occasionally, e.g., only when the clock drift in gNB side reaches a certain level. The gNB only need to consider the clock drift in itself and don’t need to estimate the expected time delivery periodicity for any certain UE (as it’s infeasible for gNB to estimate this info accurately). We assume the frequency for such time information delivery would be small. Meanwhile, even UE receives time information once or a few times, the UE still can calibrate its own time (periodically) according to the delivered time information in a certain SFN boundary, accumulation of SFN boundaries and the propagation delay compensation.
· [bookmark: OLE_LINK30]Alt4: With modifying the current CR, UE is allowed to re-send request for reference time information even the UE’s interest doesn’t change.
· In this Alt4, UE needs to request reference time information repeatedly. The straightforward issue is that the UE may frequently (re)send the request during a short period of time if no reference time information is received. In order to handle this, a common way is to introduce a configurable Prohibit Timer. This Timer starts when the UE sends the request of reference time information. During the running of this time, the UE is forbidden to send the same request repeatedly. This timer is better to be aligned with UE’s expected time delivery periodicity. But as the value of this Prohibit Timer is configured by the gNB and gNB cannot know UE’s crystal oscillator precision and clock drift degree, it may be difficult for the gNB to set suitable value for this timer for a certain UE. Therefore, the similar issue as that for Alt1 may be also exist. 
· Alt5: With modifying the current CR, UE is allowed to include periodicity information in the request for reference time information and gNB would send time information to UE according to this periodicity till it receives the referenceTimeInfoInterest set to FALSE.
· This is to reconsider the previous proposal of adding periodicity in the request from the UE. After further and more detailed discussion, we still think this Alt5 is simple and more feasible. And it’s beneficial for avoiding signaling overhead.

Based on the above analysis and comparison, we think Alt1 and Alt2 have more issues and even may be infeasible. For Alt3, if UE vendors can confirm its feasibility and accept some necessary clarification, it would be acceptable. Otherwise, we suggest RAN2 to further discuss the Alt4 and Alt5 and specify one of them.
Proposal 1: It’s suggested RAN2 to further discuss the Alt3, Alt4 and Alt5 and specify one of them. 
[bookmark: OLE_LINK84][bookmark: OLE_LINK81]Moreover, in current running CR, it’s not crystal clear which message would be used to response UE when the gNB receives request for reference time information from UE. Based on the output of email discussion [2], we understand the Option 1 is supported by majority and can be agreed, in which DLInformationTransfer is the only suitable response message. Therefore, we suggest to add some clarification to reflect the above agreed understanding.
Proposal 2: It’s suggested to add some clarification to reflect the agreed understanding that DLInformationTransfer is the suitable response message to be expected by the UE after it sends the request for reference time information.
[bookmark: OLE_LINK1]Conclusions
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In this contribution, we make the following observations and proposals:
Observation 1: Clock drift is an unavoidable problem and needs to be taken into account.

Proposal 1: It’s suggested RAN2 to further discuss the Alt3, Alt4 and Alt5 and specify one of them. 
Proposal 2: It’s suggested to add some clarification to reflect the agreed understanding that DLInformationTransfer is the suitable response message to be expected by the UE after it sends the request for reference time information.
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