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1. Introduction
RAN4 concluded core part design for concurrent gaps in RAN4#102e. However, there are still remaining issues which are expected to be discussed in core part maintenance phase.
2. Discussion
The first issue is about inter-RAT E-UTRAN measurement with concurrent gaps:
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
· Note: As this issue does not change the fundamental functionality to the feature, but just add some additional limitations to the use case, continue discussion in the maintenance phase if no conclusion in this meeting
We still don’t think it is necessary to use concurrent gaps in the case when only non-NR RAT measurement objectives are configured. As we mentioned in previous meetings: 1) in LTE there is PSS, SSS and CRS every 5ms. Therefore, a MGP with 6ms MGL can cover any LTE cell. 2) multiple concurrent gap patterns are not supported in LTE. Allowing such feature will not only increase the complexity of LTE module, but also result in extra standard work.
Some company raised concern that precluding such case would result in extra standardization work. However, we think this can simply be handled by adding some clarification in RAN4 spec. Specifically, impact from concurrent gaps on inter-RAT measurement requirements are mainly on CSSFinterRAT , which is equal to CSSFwithin_gap. According to CR split discussion in the last meeting, there will be a dedicated CR to update the CSSF based on the new association between gap and dedicated use cases. One possible way is to clarify in the CSSF session that requirements don’t apply if only E-UTRAN measurement objectives are configured.
To move forward, we can compromise to option 1a, i.e. introduce a specific UE capability to indicate whether it supports concurrent gaps when only inter-RAT E-UTRAN measurement objects are configured.
[bookmark: _Ref101246430][bookmark: _Ref95300472]Proposal 1: when only E-UTRAN measurement objectives are configured:
	Option 1: concurrent gaps shall not be configured.
	Option 2: introduce a specific UE capability to indicate support of this scenario.

The second issue is also related to inter-RAT E-UTRAN measuremenet:
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
· Note: As this issue does not change the fundamental functionality to the feature, but just add some additional limitations to the use case, continue discussion in the maintenance phase if no conclusion in this meeting
In our understanding the FFS part can be used as default assumption, i.e. network is not expected to associate E-UTRAN MOs with different MG. Reason is same as above mentioned under issue 2-1-1. According to previous discussion, some companies still want to remove this restriction. To move forward, RAN4 can consider introduce UE capability to indicate how many MG can be associated with inter-RAT E-UTRAN measurement. 
[bookmark: _Ref101246433]Proposal 2: When UE is configured with both E-UTRA and NR Mos, UE can be configured with concurrent MGs, and
	Option 1: all E-UTRA MOs are expected to be associated with one single MG
	Option 2: introduce a new UE capability to indicate support of number of concurrent gap patterns for inter-RAT measurement.

Issue 2-4-1: Whether to define the overhead cap
· Open issue 
· Option 1: Yes
· Option 2: No 
· Option 3: Up to UE capability
· Note: As this issue does not change the fundamental functionality to the feature, but just add some additional limitations to the use case, continue discussion in the maintenance phase if no conclusion in this meeting
This issue has already been discussed for several meetings. We still believe it is necessary to introduce an overhead cap for concurrent gaps, in order to 1) avoid high throughput degradation. 2) avoid high UE complexity. 3) allow more UE to enjoy this feature. A compromised solution is to introduce a UE capability on the maximum overhead.
[bookmark: _Ref101246439]Proposal 3: it is necessary to introduce an overhead cap for concurrent gaps. RAN4 can introduce a UE capability indicating the supported maximum overhead.

Issue 2-4-2: Definition of overhead cap (if agreed in Issue 2-4-1)
· Open issue 
· Option 1: The max overhead that UE can support in Rel-15/16
· Option 1a: the max overhead is 30%
· Option 2: Consider overhead cap with   when configuring multiple MG patterns.
· 
· N : number of multiple MG patterns
· MGLr : MGL of referenced MG
· MGRPr : MGRP of referenced MG
· K is FFS  
· Option 3: When concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms
· Note: As this issue does not change the fundamental functionality to the feature, but just add some additional limitations to the use case, continue discussion in the maintenance phase if no conclusion in this meeting
In our view, option 1/1a could be the simplest solution considering all kinds of UE implementation. Option 2 seems a bit complicated, but the benefit is not that obvious. Option 3 is also a possible solution. However, the supported concurrent MG patterns are potentially less than option 1, at least for the UE which can support 20ms MGRP.
[bookmark: _Ref95300493]Proposal 4: to define overhead cap, the following option 1/1a is preferred and option 3 is also acceptable:
· Option 1: The max overhead that UE can support in Rel-15/16
· Option 1a: the max overhead is 30%
· Option 2: Consider overhead cap with   when configuring multiple MG patterns.
· 
· N : number of multiple MG patterns
· MGLr : MGL of referenced MG
· MGRPr : MGRP of referenced MG
· K is FFS  
· Option 3: When concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms

3. Conclusion
In this contribution, we further discuss the remaining issue on concurrent gaps. After discussion, the following conclusions are provided:
Proposal 1: when only E-UTRAN measurement objectives are configured:
	Option 1: concurrent gaps shall not be configured.
	Option 2: introduce a specific UE capability to indicate support of this scenario.
Proposal 2: When UE is configured with both E-UTRA and NR Mos, UE can be configured with concurrent MGs, and
	Option 1: all E-UTRA MOs are expected to be associated with one single MG
	Option 2: introduce a new UE capability to indicate support of number of concurrent gap patterns for inter-RAT measurement.
Proposal 3: it is necessary to introduce an overhead cap for concurrent gaps. RAN4 can introduce a UE capability indicating the supported maximum overhead.
Proposal 4: to define overhead cap, the following option 1 is preferred and option 3 is also acceptable:
· Option 1: The max overhead that UE can support in Rel-15/16
· Option 1a: the max overhead is 30%
· Option 2: Consider overhead cap with   when configuring multiple MG patterns.
· 
· N : number of multiple MG patterns
· MGLr : MGL of referenced MG
· MGRPr : MGRP of referenced MG
· K is FFS  
· Option 3: When concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms
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