[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 105	R4-2219241
Toulouse, France, November 14 – November 18, 2022

Agenda item:	8.13.4.5
Source: 	Huawei, HiSilicon
Title: 	Discussion on measurement requirements for ATG
Document for:	Discussion
1. Introduction
A new Rel-18 WI to support NR Air-to-ground (ATG) network for NR was approved in [1] and further revised in [2]. The RRM impacts were initially discussed with status captured in WF [3]. In this paper, we further provide our views on remaining issues.
2. Discussion
Regarding the measurement requirements, one controversial issue is about the impact on measurement gap. The status are summarized as follows:
	Issue 5-1-1: Measurement gap
· Option 1: Reuse the legacy MG requirements as baseline for R18 ATG. (CMCC, HW, CATT, Ericsson, LGE, Ericsson)
· RAN4 can further discuss the possible changes if RAN4 identifies a valid issue for MG 
· Option 2: The measurement window and measurement GAP need to be redesigned based on the propagation time difference between serving gNB and neighbor gNB. (Apple, LGE)
· Option 3: Only FR1 MG will be used in Rel-18 ATG network. (Ericsson, ZTE, CATT)




Most companies agreed with the legacy MG requirements can apply to ATG. For option 3, it is straightforward only FR1 MG will be used since only FR1 band is considered. No spec impacts are identified. For option 2, the motivation and necessity is not clear. In NTN, legacy gap is used without introducing new gap pattern. Then for ATG, we did not see the need for have new MG.
Proposal 1: Legacy MG requirements can apply to ATG.
For the detailed measurement requirements, the status are summarized as follows:
	Issue 5-1-3: CSSF
· Option 1: Take 2 searchers as the assumption when defining the CSSF requirement (CMCC, Ericsson, ZTE, CATT, HW)
· Option2: For intra-frequency measurement without measurement gap, CSSFintra = 1 for ATG. (CMCC, HW, Ericsson, ZTE)
· Option 3: For CSSF, the CSSF under RedCap single carrier case can be a reference. (ZTE, Ericsson)
· Option 4: FFS, further consider whether inter-frequency without GAP is in the scope or not (Apple, Ericsson)
Issue 5-1-4: Intra-frequency measurements requirement
· Option 1: The legacy NR intra-frequency measurements requirement can be reused for R18 ATG. (CMCC, HW, ZTE, LGE, Ericsson, CATT)
· Option 2: This need to be discussed later after we concluded 5-1-1/2/3. (Apple, Ericsson)
Issue 5-1-5: Inter-frequency measurements requirement
· Option 1: The legacy NR inter-frequency measurements requirement can be reused for R18 ATG. (CMCC, HW, ZTE, CATT, LGE)
· Option 2: RAN4 to study the trade-off between Inter-frequency measurement within MG and the data throughput due to large cell coverage. (Ericsson, LGE)
· Option 3: This need to be discussed later after we concluded 5-1-1/2/3. (Apple)




For CSSF, companies are almost aligned in last meeting on the basic concepts. For CSSF outside gap, if inter-frequency without gap is not considered, then CSSFintra is always equal to one since CA/DC is not considered. For inter-frequency without gap, the feature is considered when the target frequency layer is within the active BWP of current CC. considering the real scenarios of ATG, power saving may be not the main considerations. Thus, it is more likely that ATG UE is configured with a large BWP for better throughput performance. Thus, inter-frequency without gap maybe not a typical scenarios to be considered. 
Observation 2: It is more likely that the target SSB of the same channel bandwidth is contained within the active BWP of the UE.
Proposal 2: For intra-frequency measurement without measurement gap, CSSFintra = 1 for ATG, without considering inter-frequency without gap. Legacy CSSF outside gap can apply to ATG.
As commented by operators that inter-frequency is also import for ATG deployment, thus inter-frequency measure should also be considered. Thus, based on analysis above for related issues, it is suggested that legacy intra-frequency and inter-frequency measurement can apply to ATG.
Proposal 3: Legacy intra-frequency and inter-frequency measurement can apply to ATG.

3. Conclusions
Proposal 1: Legacy MG requirements can apply to ATG.
Observation 2: It is more likely that the target SSB of the same channel bandwidth is contained within the active BWP of the UE.
Proposal 2: For intra-frequency measurement without measurement gap, CSSFintra = 1 for ATG, without considering inter-frequency without gap. Legacy CSSF outside gap can apply to ATG.
Proposal 3: Legacy intra-frequency and inter-frequency measurement can apply to ATG.
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