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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 [1]: 

	Issue#1-3
	The exact configuration of Pre-MG used for PRS measurement in Rel16

· Pre-MG shall be always activated, if PRS measurement in Rel16 is configured with it. 

· FFS on whether and how should UE indicate serving cell about the PRS measurement when pre-MG is used for Rel16 PRS measurement



For the Pre-MG for PRS measurement, the conclusion is when Pre-MG is used for Rel-16 PRS measurement, the Pre-MG is always activated. To achieve this intention, the serving cell should know that Pre-MG is used for positioning measurement otherwise that Pre-MG may be deactivated when the conditions for deactivation is satisfied. When positioning measurement is finished, it is better to inform serving cell as well. 
Proposal 1: UE indicates serving cell the starting and ending of PRS measurement when pre-MG is used for Rel-16 PRS measurement.

	Issue#2-1a
	How can the activation/deactivation status of pre-configured MGs be indicated in case of CA

· FFS on the following principles: 

· When configured with per-UE gap, UE should assume the gap is ON as long as the pre-MG status of active DL BWP in one of the CCs is ON, and assume the gap is OFF only if the pre-MG status of active DL BWP in all CCs are OFF. 
· When configured with per-FR gap, UE should 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. 

· FFS   on the pre-MG activation/deactivation status indication in case of pre-MG activation / deactivation triggered by RRC signalling in case of CA.


For how to determine the activation/deactivation status of pre-configured MGs in case of CA, we think it is reasonable to reuse the principle used to determine the activation/deactivation status of Pre-MG in one CC and extend it to multiple CCs. Therefore we suggest to use the FFS principles at Issue#2-1a.

Proposal 2: the following principles can be used to determine the activation/deactivation status of pre-configured MGs be indicated in case of CA

When configured with per-UE gap, UE should assume the gap is ON as long as the pre-MG status of active DL BWP in one of the CCs is ON, and assume the gap is OFF only if the pre-MG status of active DL BWP in all CCs are OFF. 

When configured with per-FR gap, UE should 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. 
	Issue#3-1-1
	The additional transition time for Activation/Deactivation Delay 
Can be FFS and decided in the next meeting:
· Option 1: 5ms 

· Option 2 :(T=10ms – BWP switch delay




For the additional transition time for activation/deactivation delay, we see the difference between option 1 and option 2 is limited. From simplicity point of view it is better to have a fixed value instead that the transition time depends on the BWP switch time which further depends on SCS value. Hence we have the following proposal:
Proposal 3: The transition time for activation/deactivation delay could be 5ms. 

	Issue 3-2-2
	The start point of measurement report period 
1. FFS the start option of measurement report period

2. FFS whether UE shall continue the ongoing measurement when pre-MG status changed




To answer the question whether a UE shall continue the ongoing measurement when pre-MG status changed, the legacy UE behaviour can be used as an example. For a legacy UE, the UE will continue ongoing measurement after a BWP switch and we do not see any issue that a UE continue the ongoing measurement after Pre-MG status changed due to a BWP switch. In addition same conclusion applies if the Pre-MG status change is triggered by other reasons except for BWP switch. 
Proposal 4: A UE shall continue the ongoing measurement when pre-MG status changed
In addition, a LS from RAN2 [3] was sent to RAN4 and the following questions were asked to RAN4
Questions to RAN4:
· Q1: Can FR1 gap and FR2 gap be configured simultaneously for pre-configured gap? Is the following operation supported?

· pre-configured FR1 gap + pre-configured FR2 gap
· Q2: Can legacy gap and pre-configured gap be configured simultaneously? For example, without considering concurrent gap, are the following operations supported?

· legacy FR1 gap + pre-configured FR2 gap
· legacy FR2 gap + pre-configured FR1 gap
· One legacy per-UE gap + One pre-configured per-UE gap
· One legacy per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap
For question Q1, the objective of the pre-MG WI is to resolve the noticeable latency of the measurement gap configuration, typically through RRC signalling, comparing with the latency of DCI/MAC-CE based BWP switching. All other aspects of pre-MG should following existing legacy measurement gap behaviour defined at Rel-15/16. Particularly for the Q1, pre-configured FR1 gap + pre-configured FR2 gap is feasible and supported. 

Proposal 5: The following operation, i.e., pre-configured FR1 gap + pre-configured FR2 gap is supported. 
For question Q2, the major difference between a legacy gap and a pre-MG is that a pre-MG activation/deactivation can be triggered by DCI/timer based BWP. There is no benefit observed when both legacy gap and pre-MG gap are configured for the same FR or per UE, when they have completely identical gap configuration parameters including offset, MGL, MGRP, even it may feasible according to the outcome of multiple concurrent measurement gap WI. Regarding simultaneously per UE and per FR configuration, currently there is no conclusion on this issue based on multiple and concurrent gap study. Therefore we have the following answer for Q2 and a draft LS is provided at the end:

Proposal 6: Whether legacy gap and pre-configured gap be configured simultaneously or not is case by case dependent. Answers for the following cases are:

	Configuration
	Supported or not

	legacy FR1 gap + pre-configured FR2 gap


	Yes

	legacy FR2 gap + pre-configured FR1 gap


	Yes

	One legacy per-UE gap + One pre-configured per-UE gap


	No

	One legacy per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap


	FFS


3. Conclusion
In this contribution, we provide our further considerations for the Pre-configured MG pattern(s) (fast MG configuration) item and have the following observations and proposals:
Proposal 1: UE indicates serving cell the starting and ending of PRS measurement when pre-MG is used for Rel-16 PRS measurement.
Proposal 2: the following principles can be used to determine the activation/deactivation status of pre-configured MGs be indicated in case of CA

When configured with per-UE gap, UE should assume the gap is ON as long as the pre-MG status of active DL BWP in one of the CCs is ON, and assume the gap is OFF only if the pre-MG status of active DL BWP in all CCs are OFF. 

When configured with per-FR gap, UE should 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. 
Proposal 3: The transition time for activation/deactivation delay could be 5ms. 

Proposal 4: A UE shall continue the ongoing measurement when pre-MG status changed
Proposal 5: The following operation, i.e., pre-configured FR1 gap + pre-configured FR2 gap is supported. 
Proposal 6: Whether legacy gap and pre-configured gap be configured simultaneously or not is case by case dependent. Answers for the following cases are:

	Configuration
	Supported or not

	legacy FR1 gap + pre-configured FR2 gap


	Yes

	legacy FR2 gap + pre-configured FR1 gap


	Yes

	One legacy per-UE gap + One pre-configured per-UE gap


	No

	One legacy per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap


	FFS
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1. Overall Description:
RAN4 thanks RAN2 for the reply LS on pre-configured MG. Following discussion RAN4 has the following agreements:

· Q1: Can FR1 gap and FR2 gap be configured simultaneously for pre-configured gap? Is the following operation supported?

· pre-configured FR1 gap + pre-configured FR2 gap
Answers for Q1:

The configuration of pre-MGs for different FR should following the existing legacy measurement gap configuration principles defined at Rel-15/16. Particularly for the Q1, pre-configured FR1 gap + pre-configured FR2 gap is feasible and supported. 
· Q2: Can legacy gap and pre-configured gap be configured simultaneously? For example, without considering concurrent gap, are the following operations supported?

· legacy FR1 gap + pre-configured FR2 gap
· legacy FR2 gap + pre-configured FR1 gap
· One legacy per-UE gap + One pre-configured per-UE gap
· One legacy per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap
Answers for Q2:

For question Q2, the major difference between a legacy gap and a pre-MG is that a pre-MG activation/deactivation can be triggered by DCI/timer based BWP. There is no benefit observed when both legacy gap and pre-MG gap are configured for the same FR or per UE, when they have completely identical gap configuration parameters including offset, MGL, MGRP. Regarding simultaneously per UE and per FR configuration, currently there is no conclusion on this issue based on multiple and concurrent gap study.

Hence whether legacy gap and pre-configured gap be configured simultaneously or not is case by case dependent. Answers for the following cases are:

	Configuration
	Supported or not

	legacy FR1 gap + pre-configured FR2 gap


	Yes

	legacy FR2 gap + pre-configured FR1 gap


	Yes

	One legacy per-UE gap + One pre-configured per-UE gap


	No

	One legacy per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap


	FFS


RAN4 respectfully asks RAN2 to take the above information into account when defining the signalling support for configuration of pre-configured MG. 

2
Actions

To RAN WG2
ACTION: 
RAN4 respectfully asks RAN2 to take the above information into account when defining the signalling support for configuration of pre-configured MG. 
3
Dates of next TSG-RAN WG4 meetings

TSG-RAN4 Meeting #102-e

  
    21 Feb.  – 03 March, 2022, Electronic Meeting

TSG-RAN4 Meeting #103-e

  
    16 May.  – 27 May, 2022, Electronic Meeting
 6 / 6

