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Introduction
RRM requirements for pre-MG were discussed in RAN4#101-bis-e, and the outcomes are captured in the WF [1]. Based on [1] the following issues are to be further discussed:
· Configuration of pre-MG
· Indication of PRS measurement
· Activation and deactivation of pre-MG
· Trigger events for rule based activation/deactivation
· Criteria for signaling based activation/deactivation under CA
· Concurrency of multiple trigger events
· RRM requirements related to pre-MG
· Activation/deactivation delay (starting point, delay under CA)
· Measurement period
In this paper we will provide our views on the above open issues for pre-MG.
Discussion
Configuration of pre-MG
Indication of PRS measurement
	The exact configuration of Pre-MG used for PRS measurement 
· UE shall inform network about the PRS measurement by LocationMeasurementIndication IE
· FFS on when this indication shall be informed to NW
· Option 1. when UE is going to perform PRS measurement upon the measurement gap is needed [TS38.331]
· Option 2. when UE is going to perform PRS with the configured Pre-MG only if UE has not informed NW before pre-MG configuration.


We support option 2 for the FFS part.
In our view, when pre-MG is configured, UE shall inform NW about PRS measurement such that NW can either keep the pre-MG activated or reconfigure the pre-MG to legacy MG. This should be done as early as possible, i.e. when UE is going to perform PRS measurement based on LPP request. Of course, if UE has already informed NW about the PRS measurement before pre-MG is configured, there is no need for UE to inform NW again because NW would account for this information when determining the status of the pre-MG, i.e. NW would keep the pre-MG activated until PRS measurement is stopped.
With option 1, UE will not inform NW about PRS measurement when pre-MG is activated but will do so when pre-MG is deactivated. This is possible, but it means PRS measurement may be interrupted when pre-MG is deactivated (considering only RRM measurement), so the PRS measurement delay will be increased. It is noted that according to clause 9.9.2.5 the PRS measurement requirements do not apply when MG is reconfigured during the measurement period. As such, we do not see clear benefit for UE to wait for pre-MG to be deactivated before informing NW about the PRS measurement. 
Proposal 1: UE shall inform network about the PRS measurement by LocationMeasurementIndication IE when UE is going to perform PRS with pre-MG, if UE has not informed NW before pre-MG configuration (option 2).
Activation and deactivation of pre-MG
Trigger events for rule based activation/deactivation
	Trigger events for pre-MG activation/deactivation 
· For UE to autonomous pre-MG activation/deactivation the following trigger events may change the pre-MG activation status
· BWP switching by DCI/Timer based
· activation/de-activation of SCell(s)
· FFS how to handle other cases in terms of UE and NW behavior
· addition/removal of any measurement object(s)
· addition/release/change of a SCell under CA 
· BWP switching by RRC
· LPP positioning request


We can support to NOT consider the RRC procedures in the FFS part as trigger events.
In our view, RRC procedures in the FFS part as trigger events may cause change to the need for MG which may further change the status of pre-MG, so it is reasonable to consider them as trigger events for pre-MG activation and deactivation. 
On the other hand, as all of them are RRC procedures, it should be possible for NW to make corresponding re-configurations at the same time. For example, NW can reconfigure a pre-MG to legacy MG if a new Mo is added which requires MGs. NW can also re-configure the status of pre-MG when an SCell is added. 
We do not have strong view but considering the timeline of the WI and the fact that defining additional trigger events may lead to additional work, we support to leave the handling of the RRC procedures in the FFS part to NW implementation.
Proposal 2: Do not define the RRC procedures in the FFS part as trigger events. 
Criteria for signaling based activation/deactivation under CA
	Criteria for the signaling-based pre-MG (de)activation under CA 
The principle for the signaling-based Pre-MG (de)activation under CA can be based on:
· NW will forward the per-BWP pre-MG status indications to UE by RRC message, which is defined for each of induvial CCs (e.g. Table S1, S2 for the CC1 and CC2 respectively)
· UE will combined the pre-MG status indication from NW for each induvial CC for all configured measurement objects.
· FFS on the rules on how to combine the individual per-BWP pre-MG status .
· Option 1a
· When configured with per-UE gap, 
· assume the per-UE gap is ON as long as the pre-MG status of active DL BWP in one of the CCs is ON, 
· and assume the per-UE gap is OFF only if the pre-MG status of active DL BWP in all CCs are OFF. 
· When configured with per-FR gap, 
· assume the gap is ON as long as the pre-MG status of active DL BWP in one of the CCs in the same FR is ON, 
· and assume the gap is OFF only if the pre-MG status of active DL active DL BWP in all CCs in the same FR are OFF
· Option 1b 
· For per-UE pre-MG, 
· UE assumes the pre-MG is ON as long as the pre-MG status for active DL BWP in one of the activated CCs or for one of the deactivated SCCs is ON, 
· and assume the pre-MG is OFF only if the pre-MG status for active DL BWP in all activated CCs and for all deactivated SCCs are OFF. 
· For per-FR pre-MG, 
· UE assumes the pre-MG is ON as long as the pre-MG status for active DL BWP in one of the activated CCs or for one of the deactivated SCCs in the same FR is ON, 
· and assume the pre-MG is OFF only if the pre-MG status for active DL BWP in all activated CCs and for all deactivated SCCs in the same FR are OFF


We support option 1b for the FFS part.
The difference between option 1a and 1b is that in option 1b deactivated SCell is considered, and we think this is needed for the scenario with inter-frequency measurement without MG. If the inter-frequency SSB is within the active BWP of SCell, the measurement does not require MG, but when the SCell is deactivated this measurement would require MG.
An example is shown in Table 1. Assuming UE is BWP#4 on PCell, and BWP#3 on SCell when the SCell is activated. In this case the pre-MG should be OFF with both option 1a and option 1b. 
When the SCell is deactivated, 
· If we follow option 1a, the pre-MG would be OFF since only activated CC is considered for combining, i.e. only the status indication for BWP#4 on PCell is considered, and as a result, this inter-frequency SSB layer cannot be measured. 
· If we follow option 1b, the pre-MG would be ON since both activated CC and deactivated CC are considered for combining, i.e. the status indication for BWP#4 on PCell and the status indication for the deactivated SCell are considered as highlighted, and as a result, UE can correctly measure this inter-frequency SSB layer with activated pre-MG.
Table 1: Example of pre-MG status indication for active BWPs and deactivated SCell
	
	BWP#1
	BWP#2
	BWP#3
	BWP#4
	Deactivated SCell

	PCell
	ON
	ON
	ON
	OFF
	-

	SCell
	ON
	ON
	OFF
	OFF
	ON


Proposal 3: Adopt the following principles for combining the status indication across all serving cells (option 1b).
· For per-UE pre-MG, UE assumes the pre-MG is ON as long as the pre-MG status for active DL BWP in one of the activated CCs or for one of the deactivated SCCs is ON, and assume the pre-MG is OFF only if the pre-MG status for active DL BWP in all activated CCs and for all deactivated SCCs are OFF. 
· For per-FR pre-MG, UE assumes the pre-MG is ON as long as the pre-MG status for active DL BWP in one of the activated CCs or for one of the deactivated SCCs in the same FR is ON, and assume the pre-MG is OFF only if the pre-MG status for active DL BWP in all activated CCs and for all deactivated SCCs in the same FR are OFF.
Concurrency of multiple trigger events
	How to determine pre-MG (de)activation status when multiple trigger events happened
FFS on:
· Option 1: pre-MG can be (de)activated by BWP switching and SCell activation independently 


We do not see the need to define special handling for concurrency of multiple trigger events. 
Taking the example in Table 1, if the following two trigger events occur simultaneously:
· Event 1: SCell is activated and active BWP for SCell is BWP#3,
· Event 2: BWP switching on PCell from BWP#4 to BWP#1
UE should combine the status indication from BWP#1 on PCell (ON) and BWP#3 on SCell (OFF), and the outcome is ON. The pre-MG is not activated or deactivated for each trigger event independently. The conclusion for the previous issue (Criteria for signaling based activation/deactivation under CA) should be already sufficient, and we do not see the need to define any special handling.
Proposal 4: RAN4 not to define special handling for concurrency of multiple trigger events.
RRM requirements related to pre-MG
Activation/deactivation delay
	Start point of Activation/Deactivation Delay 
FFS on: 
· Option 1a: In case of pre-MG activation/deactivation triggered by events other than DCI-based/timer BWP switching, the starting time of the gap status changing delay is the slot that UE receives the network command which leads to gap status change.


We support option 1a to define the starting point. 
So far only one trigger event other than BWP switching has been agreed, i.e. SCell (de)activation, which is triggered by MAC CE. In this case, it is reasonable to define the start point of pre-MG (de)activation as the last slot when UE received the MAC CE, which is same as SCell (de)activation itself. 
On the (de)activation delay, we think it is reasonable to assume UE completes pre-MG (de)activation at the same time when it completes SCell (de)activation.
Proposal 5: In case of pre-MG activation/deactivation triggered by events other than DCI-based/timer BWP switching, the starting time of the gap status changing delay is the slot that UE receives the network command which leads to gap status change (option 1a).
Proposal 6: If pre-MG (de)activation is triggered by SCell (de)activation, UE should complete pre-MG (de)activation at the same time when it completes SCell (de)activation.
	Activation/deactivation delay under CA:
FFS on:
· The Pre-MG activation/deactivation delay for CA with single CC based BWP switching shall be the same as for non-CA with single CC.


The issue was not concluded in last meeting because it depends on the start point and delay requirements for single CC case. Now it has been agreed that the start point for pre-MG (de)activation triggered by BWP switch is the time point when UE finished BWP switch, we do not see any issue in the FFS bullet because the pre-MG (de)activation delay is independent of BWP switch delay.
Proposal 7: Pre-MG (de)activation delay for CA with single CC BWP switching is same for non-CA.
Measurement period
	UE behavior when pre-MG status changed when UE performing measurement with pre-MG: 
FFS on:
· Option 1 
· UE re-starts a new measurement period once the pre-MG status changes. .
· Option 2: 
· continue the ongoing measurement when pre-MG status changed.
· Option 3: 
· For measurements that can only be performed within MG, e.g. NR positioning measurements and CSI-RS inter-frequency measurements, requirements would not apply if the pre-configured gap is deactivated during the measurement period.

	General principle to define the requirements of measurement period with pre-MG measurements:
FFS on:
· Option 1aDefine the more general requirements for the case in which UE can perform the measurements within “N” activated pre-MG and “M” deactivated pre-MG (N+M<total number of measurement required by a successful measurement report (e.g. 5)) .
· If there is any pre-MG status transition, the additional time shall be included
· Option 1b( Ericsson,ZTE, CATT) : Total measurement period (Tmeasure, total) can be expressed in terms of basic measurement period (Tmeasure, basic) and aggregated time consumed due to total number of Pre-MG status changes (K*Tstatus_change) during the ongoing measurement:
· Tmeasure, total = Tmeasure, basic+ N* Tstatus_change
· Where
· K=total number of Pre-MG status changes during the measurement period.
· Tmeasure, basic = MAX(Tmeasure,BWP, Tmeasure,MG); where:
· Tmeasure,BWP=It is measurement period when the measurement is fully performed without measurement gap
· Tmeasure,MG =It is measurement period when the measurement is fully performed with measurement gap.
· Option 2: Define the measurement period requirements for the cases (with activativated pre-MG and deactivated pre-MG) separately.
· if the pre-MG is activated, the measurement period should be same as existing requirements when legacy MG is configured
· if the pre-MG is deactivated, the measurement period should be same as existing requirements when legacy MG is not configured
· if the pre-MG status is changed during the measurement period, UE may re-start the measurement 
· Option 3: RAN4 does not specify measurement period requirements for scenarios in which there are changes in the activation/deactivation status of the pre-configured MG during the measurement period.


In our view, the measurement requirements with activated pre-MG and deactivated pre-MG during the measurement period have been already agreed in the draft CRs, and the remaining issue is for the case where the status of pre-MG is changed (transition case). We support option 3 for this case.
When the transition occurs, UE may need to re-schedule all the measurements due to changes in available measurement resources (Kp) and carriers sharing the same set of resources (CSSF). Technically, it is possible for UE to use the measurement samples taken before the transition, but it is difficult to define requirements that can be met by a normal UE implementation, i.e. without specific scheduling design for the transition case (which is impractical to do considering that the number of cases is almost infinite). For defining the minimum requirements, we suggest to not specify exact requirements for the measurement period, instead a general statement can be added such as “the measurement period can be longer if the status of the pre-MG is changed during the measurement period”.
Proposal 8: RAN4 does not specify exact measurement period requirements if the status of the pre-MG is changed during the measurement period (option 3).
Conclusions
In this paper we provided our views on pre-MG.
Proposal 1: UE shall inform network about the PRS measurement by LocationMeasurementIndication IE when UE is going to perform PRS with pre-MG, if UE has not informed NW before pre-MG configuration (option 2).
Proposal 2: Do not define the RRC procedures in the FFS part as trigger events. 
Proposal 3: Adopt the following principles for combining the status indication across all serving cells (option 1b).
· For per-UE pre-MG, UE assumes the pre-MG is ON as long as the pre-MG status for active DL BWP in one of the activated CCs or for one of the deactivated SCCs is ON, and assume the pre-MG is OFF only if the pre-MG status for active DL BWP in all activated CCs and for all deactivated SCCs are OFF. 
· For per-FR pre-MG, UE assumes the pre-MG is ON as long as the pre-MG status for active DL BWP in one of the activated CCs or for one of the deactivated SCCs in the same FR is ON, and assume the pre-MG is OFF only if the pre-MG status for active DL BWP in all activated CCs and for all deactivated SCCs in the same FR are OFF.
Proposal 4: RAN4 not to define special handling for concurrency of multiple trigger events.
[bookmark: _GoBack]Proposal 5: In case of pre-MG activation/deactivation triggered by events other than DCI-based/timer BWP switching, the starting time of the gap status changing delay is the slot that UE receives the network command which leads to gap status change (option 1a).
Proposal 6: If pre-MG (de)activation is triggered by SCell (de)activation, UE should complete pre-MG (de)activation at the same time when it completes SCell (de)activation.
Proposal 7: Pre-MG (de)activation delay for CA with single CC BWP switching is same for non-CA.
Proposal 8: RAN4 does not specify exact measurement period requirements if the status of the pre-MG is changed during the measurement period (option 3).
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1. Overall Description:
RAN4 would like to inform RAN2 that RAN4 has reached the following conclusions related to pre-MG during RAN4#102-e.

For pre-configured gap activation and deactivation based on RRC signalled status indication:
	· For per-UE pre-MG, 
· UE assumes the pre-MG is ON as long as the pre-MG status for active DL BWP in one of the activated CCs or for one of the deactivated SCCs is ON, 
· and assume the pre-MG is OFF only if the pre-MG status for active DL BWP in all activated CCs and for all deactivated SCCs are OFF. 
· For per-FR pre-MG, 
· UE assumes the pre-MG is ON as long as the pre-MG status for active DL BWP in one of the activated CCs or for one of the deactivated SCCs in the same FR is ON, 
· and assume the pre-MG is OFF only if the pre-MG status for active DL BWP in all activated CCs and for all deactivated SCCs in the same FR are OFF.



RAN4 respectfully asks RAN2 to take the above information into account and define signalling support for configuration of pre-configured gap. 


2. Actions:
To RAN2:
RAN4 respectfully asks RAN2 to take the above information into account and define signalling support for configuration of pre-configured gap. 


3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #103-e		May 16 – May 27, 2022			Electronic Meeting
RAN WG4 Meeting #104			August 22 – August 26, 2022		Toulouse, France
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