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1. Introduction
[bookmark: _GoBack]In the last meeting, the following agreements on the pre-configured MG pattern(s) were achieved [1]: 
	How to indicate the initial status (activation/deactivation) of Pre-MG at or during configuration for the  rule-based activation/deactivation pre-MG
· For autonomous activation/deactivation of Pre-MG, the capable UE can determine the pre-MG status autonomously by Pre-MG (de)activation rules define in TS38.133 without any additional signalling.
The exact configuration of Pre-MG used for PRS measurement 
· UE shall inform network about the PRS measurement by LocationMeasurementIndication IE
Signaling parameters of Pre-MG 
· No further discussion on this. RAN4 can inform RAN2 the further agreements related to common and different signalling parameters of Pre-MG beside these including in the previous LSs out to RAN2.
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)
Pre-MG activation/deactivation criteria 
· The general applicability rules in TS38.133 for measurement gap for SSB, CSI-RS L3 in TS38.133 can be reused as the rules for UE to autonomously determine the pre-MG activation/deactivation status
· If MG is not required by any of the configured measurements, the MG is deactivated.
· If MG is required by one or more of the configured measurements, the MG is activated.
Which mechanism is used to determine the pre-MG activation/deactivation status
· [bookmark: OLE_LINK5]If the network provides the activation/deactivation status via RRC signalling, the UE will not use autonomous rules to determine the activation/deactivation status of the pre-configured MG. It will follow the per-BWP status indicated by the network
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.
Criteria for the rule-based pre-MG (de)activation under CA 
· [bookmark: OLE_LINK7]Same criteria as these for single CC rule-based pre-MG activation/deactivation  [refer to Issue 2-2 Option 1]
Whether Pre-MG can be applied under CA in Rel17
· Support pre-configured MG under CA but based on BWP switching on a single CC
The additional transition time for Activation/Deactivation Delay 
· In case of pre-MG activation/deactivation triggered by DCI-based/timer BWP switching, the additional transition time for activation/deactivation delay after BWP switch is 5ms 
When does pre-MG activation/deactivation take effects 
· Activation and deactivation of pre-MG takes effect from the first MG occasion after the activation and deactivation delay 


There has been prominent progress achieved for most issues until 101bis meeting. In this contribution, we provide some further discussions on the following remaining open issues.
· [bookmark: OLE_LINK10]When to inform network about the PRS measurement
· Trigger events for pre-MG activation/deactivation
· Configuration for Pre-MG under CA
· Pre-MG activation/deactivation under CA
· RRM requirements
· Starting point of Activation/Deactivation Delay
· Activation/deactivation delay under CA
· Measurement period
· UE behavior when pre-MG status changed when UE performing measurement with pre-MG
2. Discussion
2.1 When to inform network about the PRS measurement
For the exact configuration of Pre-MG used for PRS measurement, it has been approved that UE shall inform network about the PRS measurement by LocationMeasurementIndication IE, not refer to any additional signalling. However, when to inform network about the PRS measurement, during 101bis meeting, two candidate options were proposed:
	· 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.


Compared with Option 1, Option 2 is more efficient. It is not necessary that UE always indicate PRS measurement to NW when it is going to perform PRS measurement with pre-MG. UE only need to indicate PRS measurement to NW when it has not informed NW before pre-MG configuration. Further more, we propose the indication should be informed to NW when UE start and stop PRS measurement to avoid the pre-MG always on even without any PRS measurement demand any longer. Therefore, based on Option 2, it should be emphasize that the indication shall be informed to NW when UE is going to perform or stop PRS measurement with the configured Pre-MG only if UE has not informed NW before Pre-MG configuration.
Proposal 1: The indication about PRS measurement shall be informed to NW when UE is going to perform or stop PRS measurement with the configured Pre-MG only if UE has not informed NW before Pre-MG configuration.

2.2 Trigger events for pre-MG activation/deactivation
The trigger events of UE autonomous activation/deactivation has been discussed for several meetings, until 101bis meeting, two items were identified, but still four items keep in FFS.
	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 classify the four FFS into two Type1 and Type2 events as follows, and then discuss the two types one by one.
· Type 1: RRC reconfiguration
· addition/removal of any measurement object(s)
· addition/release/change of a SCell under CA
· BWP switching by RRC
· Type 2: PRS measurement update
· [bookmark: OLE_LINK2]LPP positioning request 
For Type 1, some company concerns the delay so not support, since Type 1 would lead to RRC reconfiguration delay. In our opinion, there is not any technical reason to exclude Type 1 events, such concern is only avoid problem not deal with problem, these RRC reconfiguration would really lead to change of active BWP or change of target SSB’s frequency range, all these changes would request the pre-MG activation/deactivation switch. Especially for “BWP switching by RRC”, which in also direct cause like the already agreed “BWP switching by DCI/Timer based”. For “addition/removal of any measurement object(s)” and “addition/release/change of a SCell under CA”, even they are indirect cause but would also lead to change of active BWP or change of target SSB’s frequency range, all these changes would request the pre-MG activation/deactivation switch. So all items of Type 1 should be the trigger events.
For Type 2, some company object it since LPP location request is transparent to RAN. After further check, we realize this issue, “LPP positioning request” is really transparent to NB, so NB can not comply with UE about whether the status of Pre-MG should switch or not. So replacing “LPP positioning request” by “LocationMeasurementIndication message to activate the pre-MG for PRS” is recommended.
Proposal 2: For the four FFS events, the first three should be trigger events of pre-MG activation/deactivation.
[bookmark: OLE_LINK3]Proposal 3: For the four FFS events, due to the last one is transparent to NW, so which can be replaced by “LocationMeasurementIndication message to activate the pre-MG for PRS”.
2.3 Configuration for Pre-MG under CA
It has been agreed that pre-MG can be used for CA case with the limitation that BWP switching on a single CC. For signalling-based pre-MG (de)activation under CA, NW will forward the per-BWP pre-MG status indications to UE by RRC signalling, which is defined for each of individual CC, and UE will combined the pre-MG status indication from NW for each individual CC for all configured measurement objects. So multiple companies believed not any additional signalling extension is needed under CA. So for the following pending issue, we can not find any necessity.
	FFS on
· In case of CA, it is up to RAN2 to decide if signalling extensions in the RRC Reconfiguration message for Pre-MG configuration are needed due to supported band combinations. For the currently operated band combination the initial Pre-MG activation/deactivation status may be delivered per BWP of each CC to the UE.


Proposal 4: For signalling-based pre-MG (de)activation under CA, no need to introduce any additional signalling extension.
2.4 Pre-MG activation/deactivation under CA
[bookmark: OLE_LINK4]This issue should be discussed respectively for signalling-based mechanism and rule-based mechanism.
For rule-based mechanism, it has been agreed applying same criteria as these for single CC rule-based pre-MG activation/deactivation, so no need further discussion.
For signalling-based mechanism, it is still pending and the following options were proposed during 101bis meeting:
	· 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


The signaling format has been determined, for 2 CC each with 4 BWP, the RRC signaling should be 4+4 bits. But for how to determine the pre-MG status based on the 8 bit indication, still FFS. Compared with Option 1a and 1b, the only difference is whether considering deactivated SCC or not. 
Regarding deactivated SCC, first there is no active BWP for deactivated SCC. Further more, according to current spec, only measurement without gap is identified for measurement on deactivated SCC. Therefore we prefer Option 1a.
Proposal 5: For the rules on how to combine the individual per-BWP pre-MG status for signaling-based mechanism, no need to consider deactivated SCC, so we prefer Option 1a.

2.5 RRM requirements
2.5.1 Starting point of Activation/Deactivation Delay
Regarding the starting point of activation/deactivation delay, it is still FFS in 101bis meeting.
	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 believe Option 1a is reasonable and natural. So we support Option 1a.
Proposal 6: We believe Option 1a is reasonable and natural. So we support Option 1a.
2.5.2 Activation/deactivation delay under CA
During 101 bis meeting, this issue is still FFS:
	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.


We are fine with the FFS. According to the approved applicability of pre-MG under CA, only BWP switching on one CC is allowed, so the pre-MG activation/deactivation delay for CA and for single CC should be same, without any difference.
Proposal 7: The pre-MG activation/deactivation delay for CA and for single CC should be same.
2.5.3 Measurement period
During 101 bis meeting, regarding to the requirements of measurement period with pre-MG, the following options were proposed:
	General principle to define the requirements of measurement period with pre-MG measurements:
FFS on:
· Option 1a: Define 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.


For the case of transition between with gap and without gap, the minimum requirement has been provided in the section of 9.1.6 of Rel-15[2]. Which can be a reference for our analysis here. 
In Rel-15/16, once the gap is configured, it is always valid before reconfiguration. Therefore, even the executing of measurement no longer needs the help of gap since the active BWP can fully contain the SSB in frequency domain, the gap still exists and scheduling restriction still exists. With the active BWP switch, actually UE can perform the SSB measurement no longer with the help of gap. 
For the measurement that can be performed with the help of gap, UE can perform the measurement only on the overlapping opportunities between SMTC configuration and gap configuration. However for measurement without gap, UE can perform measurement during each SSB opportunity determined by SMTC configuration. So when the switch between measurement with gap and without gap happens, the measurement period should be the larger one between the two periods, so as to ensure the measurement accuracy would not be affected by the decrease of the measurement samples.  
But for the transition of Pre-MG activation/deactivation, the transition delay should also be considered. Such transition delay should be larger than BWP switch delay, but considering the happening of BWP switch is uncertain, so the duration of pre-MG activation/deactivation delay maybe conflict with a measurement opportunity in time domain, for the conflicted measurement opportunity, UE can not perform measurement, so as to avoid the deterioration of measurement accuracy by the reduction of measurement sample, the measurement period should be extended backward. 
In conclusion, the measurement period for pre-MG should be max{measurement period without gap, measurement period with gap}+ N* transition delay, N means total number of Pre-MG status changes during the measurement period. So, we prefer Option 1b.
Proposal 8: The measurement period for pre-MG should be max{measurement period without gap, measurement period with gap}+ N* transition delay.
2.5.4 UE behavior when pre-MG status changed when UE performing measurement with pre-MG
For this issue, the following options were proposed during 101bis meeting:
	· 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.


In our opinion, if always re-start a new period once the pre-MG status changes, the measurement period would be too long for the case of frequent active BWP switching happening. The measurement samples before pre-MG status changing can also be used for deriving the measurement report. So we do not believe it necessary to re-start a new measurement period once the pre-MG status changes. Option 2 is preferred by us.
For the measurements that can only be performed within MG, e.g. NR positioning measurements and CSI-RS based inter-f measurement, we agree with Option 3.
Proposal 9: In order to avoid too long measurement period for the case of frequent active BWP switching, we prefer Option 2. Only for the measurements that can only be performed within MG, we agree with Option 3.
3. Conclusion
In this contribution, we have the following proposals and observations for pre-configured MG patterns:
Proposal 1: The indication about PRS measurement shall be informed to NW when UE is going to perform or stop PRS measurement with the configured Pre-MG only if UE has not informed NW before Pre-MG configuration.
Proposal 2: For the four FFS events, the first three should be trigger events of pre-MG activation/deactivation.
Proposal 3: For the four FFS events, due to the last one is transparent to NW, so which can be replaced by “LocationMeasurementIndication message to activate the pre-MG for PRS”.
Proposal 4: For signalling-based pre-MG (de)activation under CA, no need to introduce any additional signalling extension.
Proposal 5: For the rules on how to combine the individual per-BWP pre-MG status for signaling-based mechanism, no need to consider deactivated SCC, so we prefer Option 1a.
Proposal 6: We believe Option 1a is reasonable and natural. So we support Option 1a.
Proposal 7: The pre-MG activation/deactivation delay for CA and for single CC should be same.
Proposal 8: The measurement period for pre-MG should be max{measurement period without gap, measurement period with gap}+ N* transition delay.
Proposal 9: In order to avoid too long measurement period for the case of frequent active BWP switching, we prefer Option 2. Only for the measurements that can only be performed within MG, we agree with Option 3.
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