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1. Introduction

In the last RAN2 meeting [1], there are agreements as follows:

	· [025] The request of the reference time information is sent via the UEAssistanceInformation message.
· [025] The text proposal given in Annex A is used as the baseline for the request of the reference time information.


And FFS raised by chairman in Running CR for correction of NR IIoT [2] is as follows:
	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 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 interest in reference time information;

Editor’s note: It is FFS the need for a prohibit timer T346.


Considering the detail of UAI mechanism, there is also an editor’s note in the end of the clause 5.7.4.2 [2]: 

	Editor’s note: FFS whether the UE is allowed to send the same interest message.



Apart from the discussion in TS 38.331, issues about UE ability in reference time has been mentioned in the endorsed R2-2003885 Draft CR for 38.306 [3]. Editor’s note is showed as follows: 

	Editor’s note: FFS whether to merge referenceTimeInd-r16 with referenceTimeProvision-r16 or add referenceTimeProvision-r16 as a pre-requisite for referenceTimeInd-r16.



In this paper, we will analyse the FFS above and discuss several potential impacts of using UAI mechanism to deliver reference time information.
2. Discussion
2.1 Issue of UE re-send the same interest message for reference timing information
For the factory scenario, industrial UE is supposed to have high precision internal clock however this cannot be regarded as guaranteed. For example, low cost/simpler UEs could be used. From this perspective, whenever industrial UE found the time information is not up to its need, it shall be allowed to request “extra” time information. This can be done by UE sending new assistant information or toggling “time info interest indication” from false to true.
Observation 1: UE shall be allowed to re-send reference time information request.

However we don’t think there is need to add periodicity signalling from the UE because gNB can estimate the periodicity the reference time needs to be sent, based on the knowledge of the reference time information request. Specifically, gNB can increase “time information delivery” periodicity once gNB received UE request for “extra” time info. In this way, gNB will send sufficiently frequent time info to UE after a few iterations. On the other hand, even if UE is allowed to resent, such repetition of UE interest indication won’t happen very often (i.e. no high signalling penalty) as gNB can adjust the periodicity of reference time delivery rather quickly. The whole process would need limited UE-request times. As a result, the “UE periodicity signaling” issue could be solved by gNB implementation, which is the simplest way and there is no need for a new UE signaling as long as “the UE is allowed to send the same interest message”.
Observation 2: There is no need for periodicity signalling from the UE.

Proposal 1: Support UE to re-send reference time information request without periodicity signalling.

In the last RAN2 meeting, the request method of the reference time information has been given as the baseline as the follows [2]:
	Upon initiating the procedure, the UE shall:

1>
if configured to provide reference time assistance information:

2>
if the UE did not transmit a UEAssistanceInformation message with referenceTimeInfoRequired since it was configured to provide reference time assistance information; or

2>
if the UE preference to receive reference time information changed from the last time UE initiated transmission of the UEAssistanceInformation message including referenceTimeInfoRequired:

3>
initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide reference time assistance information;

The UE shall set the contents of the UEAssistanceInformation message as follows:

1>
if transmission of the UEAssistanceInformation message is initiated to provide an interest in reference time information according to 5.7.4.2:

2>
if the UE has an interest in being provisioned with reference time information:

3>
set referenceTimeInfoInterest to true;

2>
else:

3>
set referenceTimeInfoInterest to false.



Due to the endorsed baseline initiation, there are two ways for UE to send the reference time information request：
· For the UE who will transfer the UAI message for the first time, UE initiates the transmission directly;
· For the UE who has transferred the UAI message before, UE may initiates the transmission after toggling its “time info interest indication” from false to true.
However, for UEs who need to re-send reference time information request with the current time info interest indication set to “true”, the current UAI initiating procedure mechanism couldn’t work. To meet all re-sending requirements, modification should be made as follows:
· Option 1: Adding an Note to allow UE to re-send reference time information request with UE interest indication set to true and leave it to UE implementation; 
· Option 2: Adding a level 2 condition to let UE to toggle “time info interest indication” to false after the transmission of UAI.  
As Option 1 would involve unnecessary ambiguity on UE behaviour, we slightly prefer Option 2 here and provide a TP in Annex. 

Proposal 2: New initiation condition branch should be added allow UE to re-send reference time information request with UE interest indication set to true.
Regarding to the prohibit timer T346 issue, as we have mentioned in the paragraph above observation 2, the overload concern for UE signalling could be solved by gNB implementation, and the UE-frequently-requiring scenario wouldn’t be realistic. So the timer T346 seems needless in transmission of the UEAssistanceInformation message for reference time information.

Proposal 3: There is no need for a prohibit timer T346 in transmission of the UEAssistanceInformation message for reference time information.
2.2 Issue of UE capability parameters reporting
As showed below, two new UE capability parameters for reference time has been endorsed in R2-2003885 Draft CR for 38.306 [3].
talbe.1 General parameters of UE capability parameters for reference time
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2

DIFF

	referenceTimeProvision-r16

Indicates whether the UE supports provision of referenceTimeInfo in DLInformationTransfer message and in SIB9 as specified in TS 38.331 [9].
	UE
	No
	No
	No

	referenceTimeInd-r16
Indicates whether the UE supports reference time information interest indication via assistance information as specified in TS 38.331 [9].
	UE
	No
	No
	No


It is stated that the referenceTimeProvision-r16 UE is able to receive the reference time info and the referenceTimeInd-r16 UE is able to send reference time info interest indication. Based on such understanding, the relationship between two parameters is showed as follows:
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Fig.1 relationship between UE with referenceTimeProvision-r16 and UE with referenceTimeInd-r16
As showed in Figure 1, the meaning of two parameters may not be exactly the same. It is possible that some UEs that are capable to receive accurate time info but not capable to require time info via UE assistance information. For example, simple industry processing machine without complex communication components or a receiving only machine with high precision clock that can receive accurate reference time information but don’t want to communicate with gNB. 
Proposal 4: ReferenceTimeProvision-r16 can be added as a pre-requisite for referenceTimeInd-r16 and those are two separate capabilities. 
3. Conclusion

In this contribution, we analyzed several FFSs, discuss several potential impacts of using UAI mechanism to deliver reference time information, and made the following observations and proposals:
Observation 1: UE shall be allowed to re-send reference time information request.
Observation 2: There is no need for periodicity signalling from the UE.
Proposal 1: Support UE to re-send reference time information request without periodicity signalling.
Proposal 2: New initiation condition branch should be added allow UE to re-send reference time information request with UE interest indication set to true.
Proposal 3: There is no need for a prohibit timer T346 in transmission of the UEAssistanceInformation message for reference time information.
Proposal 4: ReferenceTimeProvision-r16 can be added as a pre-requisite for referenceTimeInd-r16 and those are two separate capabilities. 
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5. Annex – TP for TS 38.331

5.7.4.3
Actions related to transmission of UEAssistanceInformation message

The UE shall set the contents of the UEAssistanceInformation message as follows:

1>
if transmission of the UEAssistanceInformation message is initiated to provide a delay budget report according to 5.7.4.2;

2>
set delayBudgetReport to type1 according to a desired value;

1>
if transmission of the UEAssistanceInformation message is initiated to provide overheating assistance information according to 5.7.4.2;

2>
if the UE experiences internal overheating:

3>
if the UE prefers to temporarily reduce the number of maximum secondary component carriers:

4>
include reducedMaxCCs in the OverheatingAssistance IE;

4>
set reducedCCsDL to the number of maximum SCells the UE prefers to be temporarily configured in downlink;

4>
set reducedCCsUL to the number of maximum SCells the UE prefers to be temporarily configured in uplink;

3>
if the UE prefers to temporarily reduce maximum aggregated bandwidth of FR1:

4>
include reducedMaxBW-FR1 in the OverheatingAssistance IE;

4>
set reducedBW-FR1-DL to the maximum aggregated bandwidth the UE prefers to be temporarily configured across all downlink carriers of FR1;

4>
set reducedBW-FR1-UL to the maximum aggregated bandwidth the UE prefers to be temporarily configured across all uplink carriers of FR1;

3>
if the UE prefers to temporarily reduce maximum aggregated bandwidth of FR2:

4>
include reducedMaxBW-FR2 in the OverheatingAssistance IE;

4>
set reducedBW-FR2-DL to the maximum aggregated bandwidth the UE prefers to be temporarily configured across all downlink carriers of FR2;

4>
set reducedBW-FR2-UL to the maximum aggregated bandwidth the UE prefers to be temporarily configured across all uplink carriers of FR2;

3>
if the UE prefers to temporarily reduce the number of maximum MIMO layers of each serving cell operating on FR1:

4>
include reducedMaxMIMO-LayersFR1 in the OverheatingAssistance IE;

4>
set reducedMIMO-LayersFR1-DL to the number of maximum MIMO layers of each serving cell operating on FR1 the UE prefers to be temporarily configured in downlink;

4>
set reducedMIMO-LayersFR1-UL to the number of maximum MIMO layers of each serving cell operating on FR1 the UE prefers to be temporarily configured in uplink;

3>
if the UE prefers to temporarily reduce the number of maximum MIMO layers of each serving cell operating on FR2:

4>
include reducedMaxMIMO-LayersFR2 in the OverheatingAssistance IE;

4>
set reducedMIMO-LayersFR2-DL to the number of maximum MIMO layers of each serving cell operating on FR2 the UE prefers to be temporarily configured in downlink;

4>
set reducedMIMO-LayersFR2-UL to the number of maximum MIMO layers of each serving cell operating on FR2 the UE prefers to be temporarily configured in uplink;

2>
else (if the UE no longer experiences an overheating condition):

3>
do not include reducedMaxCCs, reducedMaxBW-FR1, reducedMaxBW-FR2, reducedMaxMIMO-LayersFR1 and reducedMaxMIMO-LayersFR2 in OverheatingAssistance IE;

1>
if transmission of the UEAssistanceInformation message is initiated to provide a reference time information according to 5.7.4.2:

2>
if the UE requires to be provisioned with reference time information:

3>
set referenceTimeInfoRequired to true;
2>
else if UE has just sent UEAssistanceInformation message with referenceTimeInfoInterest:

3>
set referenceTimeInfoRequired to false;
2>
else:

3>
set referenceTimeInfoRequired to false.
	
End of Change


