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1	Introduction 
In Rel-17, multiple gap related features have been introduced by RAN4 [1][2] and RAN2 [3], including UL gap, NCSG, pre-MG, concurrent gap and gap for MUSIM. This contribution aims to present some issues which may require special considerations to support multiple gap features.
2   Discussion
Before going to details, we would like to highlight two points on UL gap and MUSIM gap. UL gap serves a different purpose without involving a measurement task. And MUSIM gap is not only for RRM measurement, but also for paging reception, SI reception and on-demand SI request, etc. Therefore, we think UL gap and MUSIM gap are irrelevant with the other gaps which are used only for RRM measurement.
Proposal 1: UL gap and MUSIM gap should be discussed separately from the other three gap features (NCSG, pre-MG, concurrent gap).
RAN2 has raised the question to RAN4 whether pre-MG and concurrent gap can be configured together with legacy measurement gap [4][5]. This question is more about if the pre-MG and concurrent gap are the legacy gap with a new characteristic (e.g., activated/deactivated  BWP, associated with a MO), or they are new gaps on top of existing RRM measurement gap.
The same question also exists for NCSG as we elaborated in [XX]. Before RAN4 concludes on this issue, our view is RAN2 should aim for no impact to legacy measurement gap configuration.
Proposal 2: RAN2 aims for no impact to legacy measurement gap before RAN4 concludes on simultaneous configuration on legacy measurement gap and new gaps.
Then regarding the configuration on three new gaps of NCSG, concurrent gap and pre-MG, the easiest way is to not mix them together. If any enhancement is pursued, we think it is possible to consider the following. In details, for each concurrent gap, it could be configured as normal gap or NCSG. Meanwhile, it could be also marked with pre-MG (associating with BWP) or non pre-MG (without associating with BWP).
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Fig. 1 – Mixture on concurrent gap, NCSG and pre-MG
Proposal 3: Baseline is to support NCSG, concurrent gap, pre-MG configurations independently. 
Proposal 4: If any enhancement is pursed, RAN2 to discuss if one concurrent gap can be marked with normal gap or NCSG gap, and pre-MG or non pre-MG gap.
With the newly introduced gaps, another question is about the maximum number of gaps configured at one time. Naturally the total number of gaps impacts the percentage of time duration UE can operate normally with data transmission and reception. If too many simultaneous gaps are allowed, it is straightforward that UE would have less time duration for normal operation. From our views, RAN4 can provide a maximum percentage of gap duration allowed to UE then NW can make gap configuration accordingly.
Proposal 5: RAN2 should ask RAN4 the maximum number of gaps or maximum percentage of gap duration can be configured simultaneously to UE. 
Draft LS is provided in Annex.
3	Conclusions
Based on the discussion above, we have the following observations and proposals.
Proposal 1: UL gap and MUSIM gap should be discussed separately from the other three gap features (NCSG, pre-MG, concurrent gap).
Proposal 2: RAN2 aims for no impact to legacy measurement gap before RAN4 concludes on simultaneous configuration on legacy measurement gap and new gaps.
Proposal 3: Baseline is to support NCSG, concurrent gap, pre-MG configurations independently. 
Proposal 4: If any enhancement is pursed, RAN2 to discuss if one concurrent gap can be marked with normal gap or NCSG gap, and pre-MG or non pre-MG gap.
Proposal 5: RAN2 should ask RAN4 the maximum number of gaps or maximum percentage of gap duration can be configured simultaneously to UE. 
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1. Overall Description
Regarding the multiple new gaps (UL gap, NCSG, pre-MG, concurrent gaps, and gap for MUSIM) introduced in Rel-17, RAN2 has discussed how many gaps can be configured simultaneously to UE. RAN2 agreed that the increased gap duration reduces the time duration UE can operate normally with data transmission and reception.
RAN2 would like to kindly ask RAN4 about the maximum number of gaps or the maximum percentage of gap duration can be configured simultaneously to UE.
2. Actions:
RAN2 respectfully asks RAN4 to provide answer to the question above. 

3. Date of Next RAN2 Meetings:
TSG-RAN WG2 Meeting #117e	      21 Feb - 03 Mar 2022 	E-meeting
TSG-RAN WG2 Meeting #118e       16  May - 27 May 2022    E-meeting   
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