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1. Introduction
In RAN2_117e meeting, RAN2 has received an LS [1] from RAN4 on current MGs, the content of LS is shown below:
	RAN4 has discussed the handling of collisions between concurrent measurement gaps and reached the following agreements 
· Introduce a priority rule to resolve collisions between measurement gap occasions
· In each collision, the UE will perform only measurements associated with the measurement gap with the highest priority
· The priority of the measurement gap can be RRC configurable
· In Rel-17, define requirements for the case when different measurement gaps are configured with different priorities (i.e., do not consider equal priorities case)
· Regarding the number of priority levels, only two levels are needed in the NR_MG_enh WI. However, considering forward compatibility on inter-working with other features (e.g., MUSIM, NTN, Positioning), RAN4 recommends 5 levels. RAN4 kindly requests that at least two priority levels are supported in Rel-17 and leaves the decision to support a higher number of priority levels to RAN2.

ACTION: RAN4 respectfully asks RAN2 to take above information and implement the required RRC signaling for the priority level.


As we can see, RAN4 discussed the gap collision issue and decide to introduce gap priority. 
In current TS 38.331, gap priority is only implemented for concurrent gaps, in this contribution, we further discuss the applicability of gap priority for other features.
2. Usage of gap priority 
According to RAN4 conclusion, gap priority has following attributions:
· When gap collision occurs, the UE only performs measurements associated with gaps with highest priority.
· Equal priority is not supported. 
· Gap priority is configured by the network, for concurrent gaps, it can be configured for each gap configuration.
For how gap priority works in concurrent gaps, a simple example is shown in below figure:


Figure	illustration of gap priority
The MGRP for Gap-1 is 160ms and the MGRP for Gap-2 is 80ms, Gap-1 has higher priority than Gap-2. Even if they are partial overlapped in some gap occasions, when gap collision occurs, the UE will drop the entire gap duration of the gap with low priority. So in this example, as a result, Gap-2 becomes a gap configuration with 160ms periodicity.
From network perspective, gap configuration and gap priorities are configured by the network, if gap priority is only applicable to periodical gaps in concurrent gaps, then we think gap priority is not that useful because the network knows whether gap collision happens or not, so the network can anticipate which gap occasions will be dropped by the UE. Instead, the network can reconfigure the low priority gap with larger periodicity so that collision can be avoid. 
Observation 1: From network perspective, gap priority is not so useful if it is only applicable to periodical gaps in concurrent gaps.
But if other gap features are taken into consideration, the situation might be a bit different. For instance:
· For MUSIM, aperiodic gap is supported, so once collision happens between aperiodic gap and periodic gaps, the dropped gap occasions do not periodical appear, thus the network cannot reconfigure the gap configuration of periodic gaps to achieve the same goal.
· For Rel-17 positioning gaps, the network can configure up to 16 pre-configured Pos gaps but only one of them is activated at a given time. So it is hard for the network to anticipate gap collision will occur in which gap occasions, so the network cannot reconfigure the gap configuration (e.g. to larger periodicity) to achieve the same goal. 
So from our perspective, we see some benefit to support gap priority for other gap features. According to RAN4 LS, RAN4 also suggest to consider forward compatibility on inter-working with other features (e.g., MUSIM, NTN, Positioning), thus we suggest:
Proposal 1: Except MGE gaps, gap priority can also be configured for MUSIM gap, pre-configured positioning gap and NTN gap.
3. Maximum number of gap priority levels 
If proposal 1 is agreed, the next question is how to configure gap priority for other gap features, e.g. whether it is configured per gap configuration, or per gap feature? 
[bookmark: _GoBack]Regarding the use case of gap priority, from network perspective, we think it is natural to set different priorities for different gap features, for instance, the network may want aperiodic MUSIM gap to have the highest priority, so the UE is able to connect to network B timely. Similarly, when the UE is at cell edge and the UE is configured with both mobility related measurements (using legacy gap or concurrent gaps) and PRS measurements (using pre-configured positioning gaps), the network may want to prioritize mobility related measurements other than PRS measurements. 
However, for concurrent gaps, RAN4 has already agreed to introduce gap priority for each gap configuration. So from network perspective, we prefer to have the same configuration flexibility for other gap features. This means that for MUSIM gap, the network can configure up to 3 gap priorities (i.e. 1 for aperiodic gap and 2 for periodic gaps).
For pre-configured positioning gaps, up to 16 gaps can be configured, for a pre-configured positioning gap with smaller periodicity (e.g. 40ms), the network may want to configure it with lower priority, otherwise, when it is activated, it may overkill other gaps (note that, if one lower priority gap is overlapped with a 40ms gap, that gap will be completely dropped). While for a pre-configured positioning gap with larger periodicity (e.g. 160ms), it can be configured with higher priority, so it won’t be killed by other gaps. 
In addition, although more than one pre-configured positioning gaps can be configured, only one gap can be activated, so the network should be allowed to configure the same priority for all pre-configured positioning gaps, and this does not break rule of non-support of equal priority.
Proposal 2: Gap priority is configured per gap configuration (not per gap feature). 
Proposal 3: For R17 positioning gaps, the network can configure the same or different priorities for different pre-configured positioning gaps.
Regarding the maximum number of gap priority levels, RAN4 indicates up to 2 gap priority levels are needed for concurrent gap. Then 3 are needed for MUSIM, while for positioning gaps, up to 16 priority values could be configured (but this may not be the case in real deployment). For NTN gaps, based on RAN2 conclusion, up to 2 gap priority levels may be needed.
Considering the mechanism of gap priority is very simple: “always drop the gap with lower priority”. In our view, defining a larger number of priority levels does not bring more complexity to UE implementation, so for future proof, we suggest to define the maximum number of gap priority levels as 16 or 32. 
Proposal 4: Define the maximum number of gap priority levels as 16 or 32.
4. Other 
Another issue is about the field existence condition defined for gap priority field. Although gap priority only works when more than one gaps are configured, and when at least two gap configurations are overlapped in time domain. Strictly speaking, we do not see any problem if gap priority is provided when only one gap is configured. Similarly, even if the configured gaps are not overlapped, there is no problem if gap priorities are provided for each gap configuration. 
So we prefer not to add complex field existence condition for gap priority field, using “Optional --Need R” is sufficient.
Proposal 5: Do not define complex field existence condition for gap priority field, keep using “Optional –Need R”. 
5. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1: From network perspective, gap priority is not so useful if it is only applicable to periodical gaps in concurrent gaps.
Proposal 1: Except MGE gaps, gap priority can also be configured for MUSIM gap, pre-configured positioning gap and NTN gap.
Proposal 2: Gap priority is configured per gap configuration (not per gap feature). 
Proposal 3: For R17 positioning gaps, the network can configure the same or different priorities for different pre-configured positioning gaps.
Proposal 4: Define the maximum number of gap priority levels as 16 or 32.
Proposal 5: Do not define complex field existence condition for gap priority field, keep using “Optional –Need R”. 
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