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Introduction
In RAN4#102 meeting the CR introducing the concurrent measurement gap feature was agreed. Meanwhile, a small number of open issues are still to be further discussed and clarified to ensure feature stability with common understanding of the UE requirements among all companies. 
In this paper we address these open aspects from our viewpoint.
We have additionally provided 2 CRs [3, 4] capturing the proposals in tis paper and a number of additional corrections and clarifications which we see necessary.
Discussion
Some open issues were left in last meeting to be handled during the maintenance phase in the agreed WF [2]. We cover following:
1. Applicability and configurations
2. Overlapping
3. Overhead
Next, we discuss these including some of the corrections and clarification we think would be needed to ensure more accurate requirement including capturing the groups decisions and more clearly to improve the specification quality.
Applicability and configurations
Clarifications to specification text
In general, the specification seems to capture the UE requirements related to concurrent gaps quite well. However, we see that some of the requirements related to applicability and configuration are not fully or clearly captured. We are especially addressing the groups agreements related to:
· [bookmark: _Hlk84919808]Each frequency layer can be associated with only one MG (leave it for RAN2 on how to implement the association)
· [bookmark: _Hlk84919820]SSB, CSI-RS and PRS are treated as different frequency layers
· One MG can be associated with multiple frequency layers of the same or different use cases, while one frequency layer can only be associated to a single MG.
The current agreed CR text captures this only partly. Hence, we prefer to update and clarify the wording such that it clearly captures the common understanding. This will also ensure that there is solid basis for Rel-18 work.
Therefore, we propose to clarify the text to capture that each frequency layer can be only associated to one measurement gap pattern. 
Additionally, the requirements should be written as UE requirements and not network requirements. Hence, the specification can state conditions when the requirements apply and not. Based on this we update the requirement to capture that the requirement for concurrent measurement gaps apply provided a frequency layer is only be configured associated with one concurrent measurement gap pattern.
Related to frequency layers, we update the requirements to capture that there can be one or more frequency layers associated with each concurrent measurement gap.
Also, we see a need to clarify the wording related to ‘independent measurement gaps’ which we know was discussed at length during this WI without clear outcome. Our preference is to clarify that in the current context in related to concurrent gaps the ‘independent measurement gaps’ refer to ‘Per-FR measurement gaps’. 
In the current context the ‘independent measurement gaps’ refer to ‘Per-FR measurement gaps’.
We also see a benefit in clearly stating that the current requirements for concurrent gaps in Re-17 only cover SA operation mode.
The current requirements for concurrent gaps in Re-17 only cover SA operation mode.
It was also agreed that for Per-UE concurrent measurement gaps the UE can only be configured with no more than 2 concurrent measurement gaps. This is not very clearly captured. Hence, we clarify this. Similarly, it was agreed that for a Per-FR capable UE at most 3 concurrent measurement gaps can be configured when only configured with Per-FR measurement gaps.
A Per-UE concurrent measurement gaps the UE can only be configured with no more than 2 concurrent measurement gaps.
A Per-FR capable UE at most 3 concurrent measurement gaps can be configured when only configured with Per-FR measurement gaps.
We have clarified these observations in our CR [3] for section 9.	
Open aspects from RAN4#102 meeting
Two issues were left open after WI closure:
1. Whether concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured
2. Additional limitation when UE is configured with both E-UTRA and NR MOs

Whether concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured:
The topic has been discussed for several meetings and RAN4 listed following list of options: 
· 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
Our preference is still option 1 without conditions. We would prefer to have a simple approach to the concurrent MG feature without complicated limitations in the use and configuration. 
We are open to hear if there would be such technical reasons or aspects and account these reasons when deciding. However, without justified reasons why this would not be allowed, we propose to allow concurrent gap in the case when only non-NR RAT measurement objectives are configured.
Regarding the listed sub-options under option 1 (i.e. options 1a and 1b) we prefer not to introduce additional optional features especially as this is already an optional feature. Concerning option 1b it is not clear if this means? Hence, does option 1b mean if the UE is ONLY configured with one Per-UE MGP? And is this one MGP a classic MGP (hence, a legacy MGP) or is it referring to one concurrent MGP?
[bookmark: _Hlk95762130]Concurrent MGP can also be configured when the UE is configured only with E-UTRAN measurement objectives.
If RAN4 cannot reach agreement, we propose not to introduce restrictions.

Additional limitation when UE is configured with both E-UTRA and NR Mos:
Also, this issue has been discussed for some time now without agreement. Open issue here is:
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
Similar to the discussion in the former section it is not clear what technical reason for such limitation would be? If there are technical reason why the UE can only handle E-UTRAN measurement in one gap type although the actual measurement is exactly the same, we would be open to discuss further.
However, our understanding is that a measurement gap is a measurement gap it should make no difference whether the measurement gap is configured as a classical measurement gap or a concurrent measurement gap.
When UE is configured with both E-UTRA and NR MOs, UE can be configured with concurrent MGs, and E-UTRA MOs can be associated with any MG.
If RAN4 cannot reach agreement, we propose not to introduce restrictions.

Overlapping
Two aspects remained open:
Mandatory X value in proximity condition for overlapping in FR2
Clarifications to gap overlapping
We shortly re-state our views from last meeting in the following.
X value in proximity condition
We still regard X=4 as being rather relaxed, and it is not clear why 4ms would be justifiable. We still propose a smaller value for FR2 and for FR2 we still suggest X=1.
Only X = 1 in proximity condition for overlapping in FR2

Clarifications to gap overlapping
Two aspects are listed as FFS in the agreed WF from RAN4#102:
1. FFS in the maintenance phase: how to clarify the order in which gap priorities are evaluated 
2. 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.
RAN4 agreed earlier:
· UE will only do the measurement for the MG with a higher priority on all colliding occasions
[bookmark: _Hlk101725847]Hence, if there is a gap collision the UE should always and unconditionally measure using the measurement gap with the highest priority. This is independent from which measurement gap occurs first in the time domain. The measurement gap with the lowest priority is dropped and can be used for normal scheduling. Hence, the UE evaluates the gap priority and if overlapping with another gap – the gap with the highest priority is used and the gap with the lowest priority is dropped.
UE should always and unconditionally measure using the measurement gap with the highest priority.
It will then be up to network to assign the priority.

Overhead
Defining a cap on the measurement gap overhead has also been discussed in several meetings without conclusion. Latest status from RAN4#102:
Open issue
Option 1: Yes
Option 2: No 
Option 3: Up to UE capability
We still see the issue of measurement gap overhead fully as a network issue to decide. Hence, there is no reason for defining this. If there are justified technical reasons for defining rules related to any measurement gap overhead or any other UE limitations related to configuration of concurrent MGPs, this would then of course need to be accounted.
Currently, RAN4 has already made decision related to the maximum number of concurrent MGs the UE can be configured with. Hence, there is a limitation on the number of concurrent gaps and the number of classical gaps and concurrent gaps the UE can be configured with simultaneously.
Additionally, RAN4 has introduced the proximity between gaps. For FR1 X=4 which also limits the gap overhead due to applying the gap dropping rule.
Besides this it is understood (and further agreed) that the UE is still only required to measure 1 layer per gap.
In the end we see that all these limitations and configuration restrictions already ensures good restrictions on the possible measurement gap overhead on UE side. It is not clear to us what more is needed.
Option 2. There is no need for RAN4 to define a measurement gap overhead.

Conclusion
In this paper we address the open aspects from last meeting:
1. Applicability and configurations
2. Overlapping
3. Overhead
and propose:
1. Concurrent MGP can also be configured when the UE is configured only with E-UTRAN measurement objectives.
1. When UE is configured with both E-UTRA and NR MOs, UE can be configured with concurrent MGs, and E-UTRA MOs can be associated with any MG.
1. Only X = 1 in proximity condition for overlapping in FR2
1. UE should always and unconditionally measure using the measurement gap with the highest priority.
1. Option 2. There is no need for RAN4 to define a measurement gap overhead.
Additionally, we discuss a number of clarifications and corrections based on the current agreement and what has been captured in the agreed CR. We observe:
1. In the current context the ‘independent measurement gaps’ refer to ‘Per-FR measurement gaps’.
1. The current requirements for concurrent gaps in Re-17 only cover SA operation mode.
1. A Per-UE concurrent measurement gaps the UE can only be configured with no more than 2 concurrent measurement gaps.
1. A Per-FR capable UE at most 3 concurrent measurement gaps can be configured when only configured with Per-FR measurement gaps.
We have clarified these observations in our CR [3] for section 9.

References
[1] [bookmark: _Ref431017336]R4-2206874, WF on R17 NR MG enhancements – multiple concurrent MGs, MediaTek Inc. 
[2] R4-2207543, Big CR: RRM requirements Rel-17 NR MG enhancements, Intel, Mediatek Inc.
[3] R4-2208594, CR for remaining aspects of concurrent measurement gaps (section 9), Nokia, Nokia Shanghai Bell
[4] R4-2208593, CR for remaining aspects of concurrent measurement gaps (section 8), Nokia, Nokia Shanghai Bell


