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1. Introduction
At RAN 89 meeting one WI related to measurement gap enhancement was agreed at [1], three topics among a pack of possible enhancement areas related to gap enhancement had been picked up for that WI. 
The pre-configured gap has been discussed for a few meetings. In this contribution, we provide our further considerations on remaining issues for pre-configured MG design.
2. Discussion
We focus on the following open issues at [2]: 

	Issue#1-3
	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.




Regarding the two options for the question of when this indication shall be informed to NW for issue 1-3, based on the discussion during RAN4 101 bis-e the “when” question actually means whether a UE should inform NW every time on the staring and ending of PRS measurement. If a UE inform the NW regarding PRS measurement before configuration of pre-MG, then based on previous agreement the NW will configure pre-MG to always active and there is no necessity for a UE to continue sending this information to NW. Hence option 2 can solve the issue. In addition, a UE need to inform NW when the PRS measurement is finished. 
Proposal 1: For the question of when this PRS measurement indication shall be informed to NW for issue 1-3, support option 2. In addition, when PRS measurement is finished, a UE need to notify NW. 
	Issue#2a-1
	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



The only difference between option 1a and option 1b is whether the status of pre-MG of the deactivated CC should be considered or not. To our understanding the first question is whether a pre-MG will be configured on a deactivated CC or not. Secondly there is no active BWP on a deactivated CC hence there is no evidence that deactivated CCs should be considered in this issue. 
Proposal 2: For Criteria for the signalling-based pre-MG (de)activation under CA, support option 1a. 

	Issue 4-2-1
	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.




For this issue, if NR positioning or CSI-RS inter-frequency measurement are configured, then the pre-MG will be always activated, when a UE switch from BWP a to BWP b, the pre-MG status will not be changed and the samples collected for ongoing measurements can still be used. If the pre-MG activation/deactivation status is changed after a BWP switch, for a particular measurement object, the quality of samples is not irrelevant to whether this sample is measured within a gap or not. Hence measurement samples collected before a BWP status change for a particular MO can still be used. 
Observation 1: For a particular measurement object, the quality of samples is not irrelevant to whether this sample is measured within a gap or not. Measurement samples collected before a BWP status change for a particular MO can still be used. 

Proposal 3: UE behavior when pre-MG status changed when UE performing measurement with pre-MG, prefer option 2, i.e., continue the ongoing measurement when pre-MG status changed. Ok with option 1 to make progress.  
	Issue 4-2-3
	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.


Issue 4-2-3 depends on the conclusion of issue 4-2-1. If option 1 is used for issue 4-2-1, then option 2 should be supported for issue 4-2-3. And if option 2 is used for issue 4-2-1, option 1b should be used for issue 4-2-3, which is our preference. 
Proposal 4: Issue 4-2-3 depends on the conclusion of issue 4-2-1. We prefer option 1b for issue 4-2-3 providing option 2 is used for issue 4-2-1.
3. Conclusion
In this contribution, we provide our further considerations for the Pre-configured MG pattern(s) item and have the following observations and proposals:
Observation 1: For a particular measurement object, the quality of samples is not irrelevant to whether this sample is measured within a gap or not. Measurement samples collected before a BWP status change for a particular MO can still be used. 

Proposal 1: For the question of when this PRS measurement indication shall be informed to NW for issue 1-3, support option 2. In addition, when PRS measurement is finished, a UE need to notify NW. 
Proposal 2: For Criteria for the signaling-based pre-MG (de)activation under CA, support option 1a.
Proposal 3: UE behavior when pre-MG status changed when UE performing measurement with pre-MG, prefer option 2, i.e., continue the ongoing measurement when pre-MG status changed. Ok with option 1 to make progress.  
Proposal 4: Issue 4-2-3 depends on the conclusion of issue 4-2-1. We prefer option 1b for issue 4-2-3 providing option 2 is used for issue 4-2-1.
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