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1. Introduction
RAN4 has received a LS from RAN2 on measurement gaps enhancements for NTN [1]. In this contribution, we will discuss the question raised by RAN2 and propose draft reply to that.
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Background
In the LS, RAN2 reviewed the agreements about SMTC configuration in NTN WI and concurrent measurement gaps configuration in MGE WI, and raised one question to RAN4, we copy as follows for information.
	In NR NTN WI, aiming to address the issues associated with the different/larger propagation delays with different satellites, RAN2 has agreed that the network can configure up to 4 SMTCs on one frequency layer to be used in parallel, if the UE supports.
Also considering the coordination between NR NTN WI and MGE WI, RAN2 has agreed “In NR NTN, RAN2 follows the restriction on the maximum number of gaps that could be configured simultaneously for each gap type (per-UE /per-FR1/per-FR2) confirmed in MGE WI”, i.e., at most 2 concurrent measurement gaps for each gap type can be supported in NR NTN.
In MGE WI, for concurrent gaps RAN4 indicates in LS R4-2115343 that “one frequency layer can only be associated to a single MG”. But for NTN, in gap-assisted scenarios, in order to support up to 4 SMTCs associated to one frequency, RAN2 would like to ask RAN4 the following question:
Is it feasible/possible, for NR NTN, that one frequency layer can also be associated to both concurrent measurement gaps with the same gap type?


3. Discussion
In NTN scenario, the propagation delay among serving cell and neighbour cells cannot be negligible. In order to enable UE to perform measurements on both serving cell and neighbour cells, 2 SMTCs on one frequency layer are supported, and 4 SMTCs can be supported up to UE capability. 
If one frequency layer can only be associated to a single MG, in the condition the SMTCs of different cells are not overlapped, cells with SMTCs outside the MG cannot be measured by UE. As illustrated in Figure 1, SMTC-2 will always be missed by UE. Therefore, it is beneficial that one frequency can associated to both concurrent measurement gaps with the same gap type for NR NTN.
[image: ]
Figure 1. An example for MG can’t consist all configured SMTCs
In our view, if UE capable of supporting two concurrent MGs for the same gap type, it should be capable of associating both concurrent measurement gaps to one frequency layer, since we don’t see any other UE implementation efforts for this association at this stage. Therefore, no need to define additional NTN UE capability for associating both concurrent measurement gaps to one frequency layer.
Proposal 1: One frequency layer can be associated to both concurrent measurement gaps with the same gap type, no need to define additional NTN UE capability for this association behavior.
In MGE WI, the collision handling of concurrent MGs was discussed, the agreements are as follows:
	Definition of collision of concurrent MGs
· Two measurement gap occasions are defined as colliding (overlapping) if at least one of the following conditions apply
· Condition #1: The gaps are physically fully or partially overlapping in time domain
· Condition #2: The gaps are not physically overlapping in time domain but the distance between the two gap instances is equal to or less than X
· X = 4 ms for FR1
· X = FFS ms for FR2
Solution to collision of concurrent MGs
· 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.


In our point of view, the definition of concurrent MGs collision in MGE WI can be reused in NTN WI.
Regarding the solution of resolving concurrent MGs collision in MGE WI, if NTN reuse the same solution, then UE may always measure a subset of neighbour cells during a certain period, since one MG usually contains a certain subset of SMTCs, and a SMTC contains the SSB/CSI-RSs from a certain subset of neighbour cells. Therefore, we think a new solution should be introduced in NTN WI.
According to the time domain relation between SMTCs and MGs, we think there are two cases:
Case 1: MGs are colliding and SMTCs are colliding.
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In RAN4#102-e meeting, when SMTCs on the same carrier overlapped, we had agreed to define requirements assuming UE measures in only one SMTC. Following this agreement, UE will measure only in SMTC-1 or SMTC-2 in the above Condition 1. In this case, we think it is more reasonable that measures in only on MG which contains SMTC to be measured. For example, UE only perform measurements in MG-1 and SMTC-1, or perform measurements in MG-2 and SMTC-2.
Case 2: MGs are colliding and SMTCs are not colliding.
[image: ]
In general, we think it is the conner case, the case can be avoided by network configuration. If it happens, we think UE can perform measurement in both MGs since the STMCs are not colliding, and UE don’t need to do the retuning due to one frequency layer. 
To sum up, when both MGs and SMTCs are colliding, RAN4 define requirements assuming UE measures in only one MG which contains SMTC to be measured. When MGs are colliding and SMTCs are not colliding, RAN4 define requirements assuming UE measures in both MGs.
	Issue 3-1-4E: Measurement with multiple SMTCs (Item-5: Fully or partially colliding SMTCs)
Agreement:
· A condition of SMTC collision
· Two SMTC occasions in parallel are defined as colliding (overlapping) if the 2 SMTCs are partially overlapping in time domain or the minimum distance is less than [4]ms.
· UE measurements in overlapped SMTCs
· UE performs measurements in overlapped SMTCs
· Define requirements assuming UE measures in only one SMTC when SMTCs on the same carrier overlap, i.e. measurement period is scaled if two SMTCs on the same carrier overlap.


Proposal 2: For the definition of concurrent MGs collision, the agreements in MGE WI can be reused in NTN WI.
Proposal 3: For the solution to concurrent MGs collision which are associated to one frequency layer, 
· When both MGs and SMTCs are colliding, RAN4 define requirements assuming UE measures in only one MG which contains SMTC to be measured. 
· When MGs are colliding and SMTCs are not colliding, RAN4 define requirements assuming UE measures in both MGs.
4. Conclusion
In this contribution, we discuss the NTN measurement gap enhancement related issues and provide our proposals. The proposals are:
Proposal 1: One frequency layer can be associated to both concurrent measurement gaps with the same gap type, no need to define additional NTN UE capability for this association behavior.
Proposal 2: For the definition of concurrent MGs collision, the agreements in MGE WI can be reused in NTN WI.
Proposal 3: For the solution to concurrent MGs collision which are associated to one frequency layer, 
· When both MGs and SMTCs are colliding, RAN4 define requirements assuming UE measures in only one MG which contains SMTC to be measured. 
· When MGs are colliding and SMTCs are not colliding, RAN4 define requirements assuming UE measures in both MGs.
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Attachments

1. Overall Description:
[bookmark: _Hlk67413270]RAN4 thanks RAN2 for their enquiry about whether one frequency layer can also be associated to both concurrent measurement gaps with the same gap type in NTN WI, and would like to provide the below response to the question asked.

[RAN4] 
· It is feasible and beneficial that one frequency layer is associated to both concurrent measurement gaps with the same gap type in NTN WI, no need to define additional NTN UE capability for this association behavior, provided UE is capable of supporting 2 concurrent MGs with the same gap type.
· For the definition of collision of concurrent MGs in NTN WI, the agreements in MGE WI can be reused.
· For the solution to the collision of concurrent MGs which are associated to one frequency layer,:
· When both MGs and SMTCs are colliding, RAN4 define requirements assuming UE measures in only one MG which contains SMTC to be measured. 
· When MGs are colliding and SMTCs are not colliding, RAN4 define requirements assuming UE measures in both MGs.
2. Actions:
To RAN2
ACTION: 	RAN4 requests RAN2 to take the above responses into consideration.

3. Date of Next TSG-RAN WG4 Meetings:	
TSG-RAN WG4 Meeting #104 	22 Aug - 26 Aug 2022
TSG-RAN WG4 Meeting #104-bis-e 	10 Oct - 19 Oct 2022	                  Online
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