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1. Introduction
In the current RRC specification, there is an FFS issue left from RAN#95emeeting as shown below:
Editor’s NOTE: How to / whether to limit or remove impact of prohibit timer w.r.t. consistency between UE relaxation state and the corresponding knowledge at gNB.
According to our understanding, the key point of the FFS is how to understand what shall be subject to prohibit timer.
In addition, The current text procedure for prohibit Timer is not perfect because the lack of the discussion time during RANP.
So we share our views in this contribution on the function of the prohibit timer and initiate the further discussion based on the function.
2. [bookmark: _Toc12718547]Discussion
2.1 Prohibit Timer
In RAN#95emeeting ,the following agreements of the relaxation indication from UE to NW are achieved:
· The RLM BFD measurements relaxed or non-relaxed status is indicated in RRC signaling to the gNB. RLM and BFD relaxation is indicated separately.
· If RLM and/or BFD relaxation indication is configured, the indication from the UE to NW is signaled when the UE changes relaxation of RLM and/or BFD measurements from relaxed to non-relaxed state or from non-relaxed to relaxed state, subject to a signaling limitation, such as prohibit timer. The case of RLM and/or BFD relaxation being configured, while the corresponding indication is not configured shall be supported (detail TBD for CR discussion)
· For RLM/BFD relaxation indication, the RRC UE assistance information message is used, where indication for RLM relaxation and BFD relaxation are separate indicaitons and covered by separate prohibit timers.
And the TS 38.331 is implemented accordingly as below:
--------------------------  From 38.331-h00-v4 -----------------------------------------
1>	if configured to provide the relaxation state of RLM measurements of a cell group:
2>	if the UE did not transmit a UEAssistanceInformation message with rlm-MeasRelaxationState since it was configured to provide the relaxation state of RLM measurements for the cell group; or
2>	if the relaxation state of RLM measurements for the cell group has changed since the last transmission of 	the UEAssistanceInformation message including rlm-MeasRelaxationState of the cell group and timer 	T34x associated with the cell group is not running:
3>	start timer T34x with the timer value set to the rlm-RelaxtionReportingProhibitTimer;
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide the 			relaxation state of RLM measurements of the cell group;
1>	if configured to provide the relaxation state of BFD measurements of serving cells of a cell group:
2>	if the UE did not transmit a UEAssistanceInformation message with bfd-MeasRelaxationState since it was configured to provide the relaxation state of BFD measurements for the cell group; or
2>	if the relaxation state of BFD measurements in any serving cell of the cell group has changed since the 	last transmission of the UEAssistanceInformation message including bfd-MeasRelaxationState of the cell 	group and timer T34y associated with the cell group is not running:
3>	start timer T34y with the timer value set to the bfd-RelaxtionReportingProhibitTimer;
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide 		the relaxation state of BFD measurements of serving cells of the cell group.
--------------------------  From 38.331-h00-v4 -----------------------------------------
It can be seen that the agreements and the implementation of them in 38.331 is not aligned with each other, the contradict part is highlighted with yellow in above.
In the implementation in 38.331, the prohibit Timer is started/restarted only upon the transmission of the assistance information, that is, no matter how many times the relaxation status has changed, the assistance information only can be initiated when prohibit timer is not running.
However, in the agreement of RAN plenary, it is explicitly indicated that the status change of relaxation as well as the initiation of assistance information is subject to the prohibit timer.
The above different understandings about the prohibitTimer is the reason for the FFS.
Observation 1: The main intention of the FFS left from RAN Plenary meeting is to clarify what is the prohibit timer take charge of: Whether it is used to prevent UE from frequently sending the assistance information or the frequent relaxation status change.
In our understanding, the relaxation change shall be performed as soon as the conditions are met, this is the basic principle of the RLM/BFD relaxation, with which, the power saving gain is maximized (i.e non-relaxed --> relaxed) and impact on the NW performance is minimized (i.e relaxed ----> non-relaxed). Therefore, if we insist on such basic principle, then the prohibit timer is introduced for preventing UE from frequently sending the assistance information rather than frequent relaxation status change. So we propose that:
Proposal 1: RAN2 is confirmed that the prohibit timer is started/restarted only upon the transmission of the assistance information for relaxation status change, and the initiation of the assistance information is not allowed during the running period of the prohibit timer.
2.2 Initiation of assistance information
In fact, the current text procedure has almost reflected the proposal 1 correctly, but there still exists some ambiguities regarding the condition sentence that triggering of the assistance information according to the procedure. 
	1>	if configured to provide the relaxation state of BFD measurements of serving cells of a cell group:
2>	if the UE did not transmit a UEAssistanceInformation message with bfd-MeasRelaxationState since it was configured to provide the relaxation state of BFD measurements for the cell group; or
2>	if the relaxation state of BFD measurements in any serving cell of the cell group has changed since the 	last transmission of the UEAssistanceInformation message including bfd-MeasRelaxationState of the cell 	group and timer T34y associated with the cell group is not running:
3>	start timer T34y with the timer value set to the bfd-RelaxtionReportingProhibitTimer;
3>	initiate transmission of the UEAssistanceInformation message in accordance with 5.7.4.3 to provide 		the relaxation state of BFD measurements of serving cells of the cell group.


There maybe different interpretations on triggering assistance information of relaxation status change in combination with prohibitiTimer. 
For instance, we have the following scenarios:
1) The timing of the relaxation status change is out of the running period of prohibitTimer.
2) The timing point of the relaxation status change is within the running period of prohibitTimer.
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Fig. 1: The illustration of the scenario 2 for timing point of relaxation status toggling within the running period of prohibit timer
In the first scenario, there is no doubt that the assistance information shall be triggered as soon as the relaxation status is toggled, and the yellow highlighted condition sentence above can does reflect it correctly.
However, in the second scenario as shown in fig.1, according to the yellow highlighted wording, there are following two interpretations on whether to trigger the assistance information upon which of the checkpoints UE to determine whether to trigger assistance information for relaxation status change.
· If check point A is the one, it means that the assistance information won’t be triggered when the prohibitTimer is expired.
· If check point B is the one, it means that the assistance information shall be triggered when the prohibitTimer is expired.
Observation 2: In the case of toggling of the relaxation status within the running period of a prohibitTimer, UE may have two different implementation on triggering the assistance information upon which check point is available for UE, one check point is the timing of the toggling of the relaxation status, the other one is the timing of the expiration of the prohibitTimer.
If we go for the check point A, the assistance information for indicating the relaxation status change won’t be notified to NW, which will result that the knowledge of relaxation status in NW is no longer aligned with the UE until to the next status report is received. It will degrade the efficiency of the assistance information. So to our understanding, the check point B shall be the one when UE need to check the relaxation status if prohibitTimer is running and the relaxation status change is occurred.
Proposal 2: If the prohibitTimer is running, UE shall check the relaxation status of RLM/BFD relaxation at the expiration of the prohibitTimer in order to determine whether the assistance information shall be initiated or not. 
If proposal 2 is adopted, the current text procedure shall be updated correspondingly for eliminating the ambiguities.
2.3 ProhibitTimer in BFD relaxation case
In addition, currently, the prohibitTimer can be started/restarted by the assistance information triggered by BFD relaxation status change on both SpCell and SCell, it may result that the indication of SpCell may be delayed/blocked by the running period of ProhibitTimer which is started/restarted by the BFD relaxation change on SCell. The SpCell is far more important than SCell in our understanding, so we suggest to avoid such case.
Observation 3: Because there is only one prohibit Timer for BFD relaxation, the running period of the prohibit timer because of the SCell might delay the indication of BFD relaxation status change on SpCell to be sent to NW.
For resolving the issues mentioned in observation 3:
· Option 1: One direct way is to create two separate prohibitTimers for SpCell and SCell respectively, from which the indication of SpCell would never be delayed by SCell. 
· Option 2: And another way is to introduce an information element to control of which serving cell the assistance information can be triggered. for example:
· Option 2A: To introduce a bitmap of the serving cells in one CG, only the serving cell whose associated bit is set to 1 need report the assistance information to NW, or
· Option 2B: More simply, to introduce an enable flag, if the flag is set to true, only SpCell in a CG need report the assistance information to NW. 
Both above solutions can work well. But considering only reporting of the assistance information triggered by SpCell can save more UE power and UL grant consumption. we slightly prefer the option 2B.
Proposal 3: Introduce an enable flag in BFD-RelaxationReportingConfig-r17 to indicate whether ONLY BFD relaxation change on SpCell can trigger the assistance information sent to NW.
For understanding easily on proposal 2 and proposal 3, the CR is in R2- 2202xxxx
3. Conclusion and proposals 
With the above analysis, we have the following conclusions and proposals:
Observation 1: The main intention of the FFS left from RAN Plenary meeting is to clarify what is the prohibit timer take charge of: Whether it is used to prevent UE from frequently sending the assistance information or the frequent relaxation status change.
Proposal 1: RAN2 is confirmed that the prohibit timer is started/restarted only upon the transmission of the assistance information for relaxation status change, and the initiation of the assistance information is not allowed during the running period of the prohibit timer.
Observation 2: In the case of toggling of the relaxation status within the running period of a prohibitTimer, UE may have two different implementation on triggering the assistance information upon which check point is available for UE, one check point is the timing of the toggling of the relaxation status, the other one is the timing of the expiration of the prohibitTimer.
Proposal 2: If the prohibitTimer is running, UE shall check the relaxation status of RLM/BFD relaxation at the expiration of the prohibitTimer in order to determine whether the assistance information shall be initiated or not.  
Observation 3: Because there is only one prohibit Timer for BFD relaxation, the running period of the prohibit timer because of the SCell might delay the indication of BFD relaxation status change on SpCell to be sent to NW.
Proposal 3: Introduce an enable flag in BFD-RelaxationReportingConfig-r17 to indicate whether ONLY BFD relaxation change on SpCell can trigger the assistance information sent to NW.
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