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1. Introduction

In the last meeting, there is discussion on multiple concurrent and independent MG patterns and a WF was approved [1]. This contribution provides further discussion on the open issues.
2. Discussion 
In last meeting, it was agreed that PRS measurement for positioning is [exclusively] associated with only one of the instance of multiple gaps at least for R17, and FFS whether to keep or remove “exclusively”. In our view, the wording “exclusively” can be removed. It is not necessary to mandate that one of the measurement gaps are only used for PRS. It can be left to network implementation. For the case that network expects to prioritize positioning measurement, it can be configured that only PRS is measured within a certain measurement gap. However, when network prefer to get RRM measurement report quickly, for example, at the cell edge, both PRS measurement and RRM measurement can be configured to compete the measurement gap.

Proposal 1: it is not necessary to limit that only PRS is measured for one of the measurement gaps. The MG used for PRS measurement may or may not be used for other measurement, which is up to network implementation.

As for the issue on whether to allow simultaneous configuring per-UE gap and per-FR gap for per-FR gap capable UEs, we are positive. Since only per-UE gap can be configured for positioning in current spec, without the support of simultaneous configuring per-UE gap and per-FR gap may limit the usage of multiple gaps for PRS measurement. However, we understand that the support of this combination may have impact on UE implementation. If UE vendors confirm to support the simultaneous usage of per-UE gap and per-FR gap, we are OK to allow simultaneous configuring per-UE gap and per-FR gap.
Proposal 2: For the per-FR gap capable UE, it is proposed to allow the simultaneous configuring per-UE gap and per-FR gap.
The agreements on possible combinations for per-FR gap capable UE are duplicated as following. For index 3, 4, 5, all of them are about the simultaneous configuring per-UE gap and per-FR gap. As discussed in Proposal 2, we are positive to support this combination, so index 3, 4, 5 are suggested to be supported.
	Index
	# of simultaneous MG
	RAN4 conclusion

	
	Per-FR1
	Per-FR2
	Per-UE
	

	0
	2
	1
	0
	Supported

	1
	1
	2
	0
	Supported

	2
	0
	0
	2
	Supported

	3
	1
	0
	1
	FFS

	4
	0
	1
	1
	FFS

	5
	1
	1
	1
	FFS

	6
	2
	2
	0
	FFS

	7
	0
	0
	1
	Supported

	8
	1
	1
	0
	Supported

	9
	1
	0
	0
	Supported

	10
	0
	1
	0
	Supported


As for index 6, we prefer to support it. In previous meetings, it was agreed to assume max 2 MGs in an FR as a starting point. And in our view, each FR shall be treated equally for the per-FR gap capable UEs. Based on this understanding, the max number of concurrent gap across all FRs is 4 without considering the simultaneous configuration of per-UE gap and per-FR gap for per-FR gap capable UEs.
Proposal 3: for the possible combinations for per-FR gap capable UE, it is proposed as following:
	Index
	# of simultaneous MG
	RAN4 conclusion

	
	Per-FR1
	Per-FR2
	Per-UE
	

	0
	2
	1
	0
	Supported

	1
	1
	2
	0
	Supported

	2
	0
	0
	2
	Supported

	3
	1
	0
	1
	Supported

	4
	0
	1
	1
	Supported

	5
	1
	1
	1
	Supported

	6
	2
	2
	0
	Supported

	7
	0
	0
	1
	Supported

	8
	1
	1
	0
	Supported

	9
	1
	0
	0
	Supported

	10
	0
	1
	0
	Supported


Proposal 4: the max number of concurrent gap across all FRs for per-FR gap capable UEs is proposed to be 4.
It was agreed that RAN4 to work on at least non-overlapping concurrent gap as a start point, and FFS whether to work on partially and fully-overlapped cases. Multiple concurrent MG patterns, especially non-overlapping case will further degrade the throughput. While the overlapped MG could reduce the impact on data loss introduced by multiple MG. Based on above consideration, we support to consider the partially and fully-overlapped cases.
Proposal 5: it is proposed to consider partially and fully-overlapped concurrent gaps, which could reduce the impact on the data loss.
As for whether to define an overhead cap for concurrent gaps, our consideration is not necessary to have this cap, which can be left to network implementation. When network prefer to guarantee the throughput, network could choose not to configure multiple gaps or configure the concurrent gaps which do not increase the data loss too much. On the other hand, when network expect to prioritize the measurement, the concurrent gaps which may increase data loss can be configured.

Proposal 6: it is not necessary to define an overhead cap for concurrent gaps, which can be left to network implementation.

For the transition period for gaps configuration/ reconfiguration, we do not see the necessity to introduce it. According to the agreement on definition, concurrent gaps are multiple measurement gaps configured by RRC message(s). And in Rel-15/16, the normal MG are also configured by RRC message. Both normal MG and concurrent MG are configured by RRC message. For the normal MG in Rel-15/16, we do not consider the transition period for configuration/de-configuration. For the concurrent gaps, similar consideration can be reused. From network point of view, when the RRC complete message is received, it can be seen that UE is ready to perform measurement in the MG. From UE point of view, it is possible that there will be transition from MG1 to MG2 for the measurement of some frequency layers, this situation is similar as the transition between measurement without MG and measurement with MG. For this case, one way to define the measurement delay can be that it is defined as the longer one between measurement delay with MG1 and measurement delay with MG2.

Proposal 7: it is not necessary to define transition period for gaps configuration/ reconfiguration 
3. Conclusion
This contribution provides discussion on multiple concurrent and independent MG patterns. The proposals are:
Proposal 1: it is not necessary to limit that only PRS is measured for one of the measurement gaps. The MG used for PRS measurement may or may not be used for other measurement, which is up to network implementation.

Proposal 2: For the per-FR gap capable UE, it is proposed to allow the simultaneous configuring per-UE gap and per-FR gap.

Proposal 3: for the possible combinations for per-FR gap capable UE, it is proposed as following:

	Index
	# of simultaneous MG
	RAN4 conclusion

	
	Per-FR1
	Per-FR2
	Per-UE
	

	0
	2
	1
	0
	Supported

	1
	1
	2
	0
	Supported

	2
	0
	0
	2
	Supported

	3
	1
	0
	1
	Supported

	4
	0
	1
	1
	Supported

	5
	1
	1
	1
	Supported

	6
	2
	2
	0
	Supported

	7
	0
	0
	1
	Supported

	8
	1
	1
	0
	Supported

	9
	1
	0
	0
	Supported

	10
	0
	1
	0
	Supported


Proposal 4: the max number of concurrent gap across all FRs for per-FR gap capable UEs is proposed to be 4.
Proposal 5: it is proposed to consider partially and fully-overlapped concurrent gaps, which could reduce the impact on the data loss.
Proposal 6: it is not necessary to define an overhead cap for concurrent gaps, which can be left to network implementation.

Proposal 7: it is not necessary to define transition period for gaps configuration/ reconfiguration 
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