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Introduction
Measurement requirements for ATG are discussed in RAN4#105, and the outcomes are captured in [1]. In our view, the following issues need to be further discussed.
· Measurement gap
· CSSF
· Intra-frequency requirement 
· Inter-frequency requirements
· Scheduling restriction
In this paper we will provide our views on above open issues for ATG measurement requirements.
Discussion
Measurement gap
	Issue 5-1-1: Measurement gap
· Option 1: Reuse the legacy MG requirements for R18 ATG. (CATT, CMCC, LGE, HW, ZTE)
· Option 2: It is proposed to consider extend the measurement gap length to include 6.5us/7us/7.5us for ATG. (Apple)
· Option 3: Only FR1 MG will be used in Rel-18 ATG network. (Ericsson)


We support option 1 to reuse the legacy MG for ATG.
For option 2, the necessity to extend MGL is not fully clear to us. It’s true that the propagation distance between UE and BS becomes larger than ATG, but in most cases there may not be two neighbour cells one with larger distance than serving cell and the other smaller. Also, the SSB burst does not start from the beginning of a half frame, so there is still some margin to accommodate SSB transmitted by neighbour cell in SMTC or MG with existing design.  
For option 3, we think it is straightforward if RF only defines requirements for ATG. On the other hand, the proposal is not very clear, e.g. is it about MG patterns or about per-FR gap for FR1. We hope the proponent can further clarify the proposal before RAN4 makes any possible agreement based on it.
Proposal 1: Reuse the legacy MG requirements for R18 ATG.
CSSF
	Issue 5-1-3: CSSF
Agreement:
· Take 2 searchers as the assumption when defining the CSSF requirement
Way forward
· : For inter-frequency without gap assumption
· Option 1: inter-frequency measurement without GAP should be considered. (CATT, CMCC)
· Option 2: inter-frequency without gap maybe not a typical scenarios to be considered. (HW)
· : For CSSF value
· Option 1: For intra-frequency measurement outside measurement gap, CSSFoutside_gap,i =1. (CMCC, HW, Ericsson)
· Option 2: For inter-frequency measurement outside measurement gap, CSSFoutside_gap,i =Y, Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG. (CMCC, Ericsson)
· Option 3: If intra-frequency measurement is with measurement gap, CSSFoutside_gap,i = Y for inter-frequency measurement with no measurement gap, Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG (Ericsson)
· Option 4: the CSSF under RedCap single carrier case can be a reference. (ZTE)


On inter-frequency without MG, although we do not see it as typical scenario in ATG, we are also fine to consider it in the requirements if it is requested by operators.
On the exact CSSF definition, we believe the current requirements in clause 9.1.5.1.2 can be re-used. In fact, option 1, 2 and 3 are all aligned with the current requirements in clause 9.1.5.1.2. On option 4, since it was agreed to 2 searchers as the assumption for ATG UE, we should not use RedCap requirements as a reference because the assumption for RedCap UE is 1 searcher.
Proposal 2: Current requirements for CSSF in clause 9.1.5.1.2 are re-used for ATG.
Intra-frequency requirement 
	Issue 5-1-4: Intra-frequency measurements requirement
· Option 1: The legacy NR intra-frequency measurements requirement can be reused (CATT, CMCC, LGE, ZTE)
· Option 2: intra-frequency measurement with gap will not be considered for R18 ATG (CATT)
· Option 3: postpone the discussion on measurement requirement until we conclude measurement GAP, measurement capability an CSSF (Apple)
· Option 4: RAN4 not to consider deactivated SCell measurement, SCCs measurement, and PSCell measurement. (Ericsson)


We support option 1.
On option 2, we think it is true that intra-frequency measurement with gap may not be typical for ATG, but on the other hand it may be too restrictive for NW without it, i.e. NW has to always make sure intra-frequency SSB is within active BWP. 
On option 3, it is meaningful, and based on our proposals for MG and CSSF, we believe the legacy requirements can be re-used.
On option 4, RAN4 already agreed that no CA/DC is considered for ATG, so there is no need to further discuss whether to consider the mentioned measurements.
Proposal 3: The legacy NR intra-frequency measurements requirement can be reused for ATG.
Inter-frequency requirements
	Issue 5-1-5: Inter-frequency measurements requirement
· Option 1: The legacy NR inter-frequency measurements requirement can be reused for R18 ATG. (CATT, CMCC, LGE, HW, ZTE)
· Option 2: postpone the discussion on measurement requirement until we conclude measurement GAP, measurement capability an CSSF (Apple)
· Option 3: RAN4 to study the trade-off between Inter-frequency measurement with gap and the data throughput due to large cell coverage. (Ericsson)


We support option 1.
On option 2, it is meaningful, and based on our proposals for MG and CSSF, we believe the legacy requirements can be re-used.
On option 3, we believe it is up to NW implementation whether to configure inter-frequency measurement with MG. For example, if NW can precisely know the flight path, it can trigger blind HO based on the NW planning information, and in this case, no MG needs to be configured. However, there could be cases NW cannot trigger blind HO with enough confidence, and in this case it may configure UE to do MG based measurement when needed. We do not see a need to preclude inter-frequency measurement with gap for ATG.
Proposal 4: The legacy NR inter-frequency measurements requirement can be reused for ATG.
Scheduling restriction
	Issue 5-1-6: Scheduling restriction
· Option 1: The scheduling restriction should be defined based on propagation delay between serving gNB and ATG UE. (LGE)
· Option 2: FFS


We think the current scheduling restriction can be re-used.
Current scheduling restriction is depending on deriveSSB-IndexFromCell.
· When it is enabled, the restriction is on SSB symbols and 1 data symbol before and after.
· When it is disabled, the restriction is on all symbols in SMTC.
The main difference in ATG scenario is that the RTD between serving cell and neighbor cell may be larger than 1 symbol. However, there is no need to extend the scheduling restriction since it was agreed in [1] that legacy TN requirement can be reused for deriveSSB-IndexFromCell. This means it is up to NW to enable to disable deriveSSB-IndexFromCell, but in either case the scheduling restriction would be same as today.
Proposal 5: The legacy scheduling restriction requirement can be reused for ATG.
Conclusions
In this paper we provided our initial views on open issues for ATG measurement requirements.
Proposal 1: Reuse the legacy MG requirements for R18 ATG.
Proposal 2: Current requirements for CSSF in clause 9.1.5.1.2 are re-used for ATG.
Proposal 3: The legacy NR intra-frequency measurements requirement can be reused for ATG.
Proposal 4: The legacy NR inter-frequency measurements requirement can be reused for ATG.
Proposal 5: The legacy scheduling restriction requirement can be reused for ATG.
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