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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _Ref516345544]In last RAN4 meeting, a WF for multiple concurrent and independent gap patterns was approved [1]. In this contribution, we continue to discuss the concurrent gaps requirement.
2 Applicability and configurations
In last meeting, the remaining issues is whether to allow concurrent gap in the case when only E-UTRAN measurement objectives are configured.
	Issue 2-1-1: Whether concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured
· Open issue 
· Option 1: Yes
· Option 1a: Yes, provided that UE supports LTE measurement with concurrent MGs, which is up to UE capability
· Option 1b: Yes, under the condition that only one per-UE MG is configured for UE
· Option 2: No
Issue 2-1-2: Additional limitation when UE is configured with both E-UTRA and NR MOs
· Open issue 
· FFS: When UE is configured with both E-UTRA and NR Mos, UE can be configured with concurrent MGs, but all E-UTRA MOs are expected to be associated with one single MG



These issues are similar as whether to limit the NW’s configuration on the type of measurement objectives. From our understanding, it’s up to NW to configure one gap or two gaps for E-UTRAN measurements once UE supports concurrent gaps. Furthermore, compared with single measurement gap, multiple measurement gaps’ scheduling is agnostic on the measurement type. It only focuses on when to switch the RF chain to the target frequency for measurement and stop the data reception channel. Thus, if UE supports concurrent gaps, there is no technical reason to NOT support two inter-RAT measurements. When UE is configured with both E-UTRA and NR Mos and concurrent MGs, it’s up to NW’s configuration on E-UTRA MOs to be associated with one or two MGs,
[bookmark: _Ref71471041][bookmark: _Ref78624429]Proposal 1: It’s up to NW to decide whether to configure only E-UTRAN measurement objectives.
[bookmark: _Ref95504015]Proposal 2: It’s up to NW to decide whether to configure E-UTRAN measurement objectives associated with one or two MGs.
3 [bookmark: _Ref54117246]Overlapping
In last meetings, priority rule for overlapping instances were agreed. The remaining issues are as follow.
	Issue 2-3-8: Clarifications to gap overlapping
· Agreement 
· The definition of colliding measurement gap occasions applies only between 
· two per-FR1 gaps, or
· two per-FR2 gaps, or
· two per-UE gaps, or
· one per-UE gap and one per-FR (FR1 or FR2) gap. 
· FFS in the maintenance phase: how to clarify the order in which gap priorities are evaluated 
· FFS in the maintenance phase: If a classic measurement gap and a concurrent measurement gap overlap according to the agreed overlapping rules (2.3.1 and 2.3.2), the gap sharing rules (2.3.3) will apply.


The first issue seems only related to multiple priority case, such as high priority per-FR gap overlapping with a median priority per-UE gap and the median one overlapping with low priority per-FR gap. However, from our understanding, RAN4 should only support two level priorities in Rel-17. In this case, the FR1 and FR2 gap should be considered as one group and configure as the same priority.  The agreed gap combination configuration is shown as follow. If NW configures multiple per-FR1 gap, per-FR2 gap and per-UE gap, one of FR1 gaps and one of FR2 gaps should be grouped with the same priority. 
	Gap Combination
Configuration Id 
	The number of simultaneous configured measurement gap patterns
	Priority Groups

	
	Per-FR1 measurement gap
	Per-FR2 measurement gap
	Per-UE measurement gap
	

	0
	2
	1
	0
	Group 1: per-FR1+per-FR2
Group 2: per-FR1

	1
	1
	2
	0
	Group 1: per-FR1+ per-FR2
Group 2: per-FR2

	2
	0
	0
	2
	Group 1: per-UE
Group 2: per-UE

	3
	1
	0
	1
	Group 1: per-FR1
Group 2: per-UE

	4
	0
	1
	1
	Group 1: per-FR2
Group 2: per-UE

	5
	1
	1
	1
	Group 1: per-FR1+ per-FR2
Group 2: per-UE

	6
	2
	0
	0
	Group 1: per-FR1
Group 2: per- FR1

	7
	0
	2
	0
	Group 1: per-FR2
Group 2: per-FR2



[bookmark: _Ref100697297]Proposal 3: At most two-priority level is supported in Rel-17. The priority group should be as follow for UE supporting both per-FR gap and concurrent gaps.
	Gap Combination
Configuration Id 
	The number of simultaneous configured measurement gap patterns
	Priority Groups

	
	Per-FR1 measurement gap
	Per-FR2 measurement gap
	Per-UE measurement gap
	

	0
	2
	1
	0
	Group 1: per-FR1+per-FR2
Group 2: per-FR1

	1
	1
	2
	0
	Group 1: per-FR1+ per-FR2
Group 2: per-FR2

	2
	0
	0
	2
	Group 1: per-UE
Group 2: per-UE

	3
	1
	0
	1
	Group 1: per-FR1
Group 2: per-UE

	4
	0
	1
	1
	Group 1: per-FR2
Group 2: per-UE

	5
	1
	1
	1
	Group 1: per-FR1+ per-FR2
Group 2: per-UE

	6
	2
	0
	0
	Group 1: per-FR1
Group 2: per- FR1

	7
	0
	2
	0
	Group 1: per-FR2
Group 2: per-FR2



[bookmark: _Ref92140498][bookmark: _Ref95504022]For the 2nd remaining issue, from our understanding, the terminology of classic gap and concurrent gap is from the RAN2 signalling’s point. If a classic gap is configured by Rel-15/16 signalling and a new concurrent gap configured by Rel-17 signalling, the agreed overlapping rule will apply. 
[bookmark: _Ref100697301]Proposal 4: If a classic gap is configured by Rel-15/16 signalling and a new concurrent gap configured by Rel-17 signalling, the agreed overlapping rule will apply. 
4 Overhead
This issue has been discussed for several meetings with less progress. Whether to define an overhead cap is related to restrict the configuration from network side. On the one hand, network can manage this cap and tradeoff between the throughput loss and measurement gaps’ configuration. On the other hand, only 2 gaps can be activated at the same time in Rel-17. There is no significant throughput loss for UE compared with the legacy MG when data scheduling is assumed on the dropping gap occasions.
In last meeting, some companies have concerns on NW’s configuration, such as two MGRP=20ms gaps. We suggest to further discuss which gap combinations will impact UE’s behaviour and further UE’s behaviour under such NW configuration. From NW’s perspective, one gap with MGRP=20ms and another gap with MGRP>20ms is useful on different scenarios and won’t have too much impact on UE’s performance. We also noticed that current agreed proximity condition has already restricted two MGs’ combination of MGRP=20ms and MGL=6ms as follow.
[image: ]
Figure 1. The overlapping scenario when two MGs with MGRP=20ms
[bookmark: _Ref100946222]Observation 1: Two MGs with MGRP=20ms and MGL=6ms scenario had already precluded by overlapping rule.
To move forward, we can compromise to extend the overlapping rule to any MGL combination for MGRP=20ms. For example, if NW configures two MGs with both MGRP=20ms, the lower priority gap can be cancelled regardless of proximity rule. 
[bookmark: _Ref100946323]Proposal 5: RAN4 to discuss how to extend the dropping rule in overlapping case instead of introducing additional NW configuration for overhead.
[bookmark: _Ref67407880][bookmark: _Ref61170142][bookmark: _Ref78624522][bookmark: _Ref61170138][bookmark: _Ref100697306]Proposal 6: To move forward, RAN4 to extend the overlapping rule when two MGs configuring with MGRP=20ms.
· the lower priority gap can be cancelled regardless of proximity rule
· Data scheduling is resumed on the dropped gap occasions
We also noticed that multiple gaps’ overlapping may happen in Rel-18 for concurrent gaps and MUSIM gaps, but whether and how to introduce further limitation should be discussed in Rel-18.
[bookmark: _Ref100697310]Proposal 7: Different type of gaps’ overhead discussion should be precluded in Rel-17, such as concurrent gaps, MUSIM gaps and ePOS gap.
5 Conclusion
In the contribution, we discuss the open issues for concurrent gap. We have the following proposals:
Observation 1: Two MGs with MGRP=20ms and MGL=6ms scenario had already precluded by overlapping rule.
Proposal 1: It’s up to NW to decide whether to configure only E-UTRAN measurement objectives.
Proposal 2: It’s up to NW to decide whether to configure E-UTRAN measurement objectives associated with one or two MGs. 
Proposal 3: At most two-priority level is supported in Rel-17. The priority group should be as follow for UE supporting both per-FR gap and concurrent gaps.
	Gap Combination
Configuration Id 
	The number of simultaneous configured measurement gap patterns
	Priority Groups

	
	Per-FR1 measurement gap
	Per-FR2 measurement gap
	Per-UE measurement gap
	

	0
	2
	1
	0
	Group 1: per-FR1+per-FR2
Group 2: per-FR1

	1
	1
	2
	0
	Group 1: per-FR1+ per-FR2
Group 2: per-FR2

	2
	0
	0
	2
	Group 1: per-UE
Group 2: per-UE

	3
	1
	0
	1
	Group 1: per-FR1
Group 2: per-UE

	4
	0
	1
	1
	Group 1: per-FR2
Group 2: per-UE

	5
	1
	1
	1
	Group 1: per-FR1+ per-FR2
Group 2: per-UE

	6
	2
	0
	0
	Group 1: per-FR1
Group 2: per- FR1

	7
	0
	2
	0
	Group 1: per-FR2
Group 2: per-FR2


Proposal 4: If a classic gap is configured by Rel-15/16 signalling and a new concurrent gap configured by Rel-17 signalling, the agreed overlapping rule will apply.
Proposal 5: RAN4 to discuss how to extend the dropping rule in overlapping case instead of introducing additional NW configuration for overhead.
Proposal 6: To move forward, RAN4 to extend the overlapping rule when two MGs configuring with MGRP=20ms.
· the lower priority gap can be cancelled regardless of proximity rule
· Data scheduling is resumed on the dropped gap occasions
Proposal 7: Different type of gaps’ overhead discussion should be precluded in Rel-17, such as concurrent gaps, MUSIM gaps and ePOS gap.
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