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1	Introduction
During RAN4#104bis-e, the general requirements for ATG was discussed and outcome of the discussions was summarized in [1]. In this contribution, we continue to discuss the general requirements and provide our updated view on topic.
[bookmark: _Ref178064866]2	Discussion
Frequency bands
Section 3.5 in TS 38.133 lists all the frequency bands for which the requirements defined in 38.133 apply. This section needs to be updated to include the new ATG bands to be introduced by RF group. RAN4 can simply postpone the discussions until sufficient progress has been reached in RF group. 

[bookmark: _Toc118708079]Proposal 1	RAN4 to include the ATG bands (agreed by RF group) into frequency band grouping section 3.5 in TS 38.133. 

Duplex modes and SCS
In the last RAN4 meeting the duplex mode and SCS for ATG were discussed which resulted in following two identified options [1]:
	Issue 1-2: Duplex mode and SCS
· Option 1: Consider FDD 15kHz SCS and TDD 30kHz SCS as the basic assumption for ATG RRM study. (CMCC, CATT, LGE)
· Option 2: Discuss the Duplex mode and SCS in perf stage (HW, QC, CMCC, Ericsson)




Certain types of RRM requirements (such as UE transmit timing requirements, interruptions) are defined based on SCS type, our view is that RAN4 shall discuss and agree on what type of SCS to be supported for ATG requirements at the core part of the WI. It is also noted that the interruption requirements which depend on the SCS type are not relevant for ATG since no CA/DC are considered for ATG. Therefore, only the timing requirements are going to be affected by the type of SCS. We don’t see any need to discuss the SCS as a separate topic, instead it can be treated together with the timing requirements.
[bookmark: _Toc118708080]Proposal 2	SCS type to be supported for ATG is discussed as part of the timing requirements.


2.1 	Cell Range
In WF on NR ATG RRM core requirements [1] we have the following agreements regarding ISD:
	Issue 1-1: ISD assumption
Agreement in GTW session:
· [bookmark: _Hlk117687152]First study ATG RRM requirements with ISD assumption of 100-200km. If RF session comes to other conclusions beyond the assumption range, RRM can come back for more study on ISD related requirements.



In the WF on NR ATG RRM core requirements, it is also stated regarding timing pre-compensation that [1]:
	Issue 3-2-1: Whether to introduce UE based Timing pre-compensation
· Option 1: Use the current timing adjustment procedure (close-loop TA adjustment) as baseline for timing requirements, The conclusion could be revisited after receiving the input about ISD and cell radius from RF session. (CMCC, HW, LGE)
· Option 2: Use the current timing adjustment procedure (close-loop TA adjustment) as baseline for timing requirements, other benefits such as signalling overhead reduction need to be investigated further by introducing timing pre-compensation. (LGE)
...
Issue 3-3-2: Timing advance
· Option 1: The open loop TA (UE specific TA) and close loop TA (TAC based adjustment) are necessity for TAG UE and koffset mechanism may need if coverage is assumed larger than 100km. (CATT)
· Option 2: The koffset mechanism may need to be introduced in timing advance adjustment delay requirement. (CMCC)
· Option 3: Legacy close loop TA (TAC based adjustment) is enough, if cell range < 100 km, based on agreement in Issue 1-1: ISD assumption Agreement in GTW session: First study ATG RRM requirements with ISD assumption of 100-200km. (Ericsson)




In WF on FR1 co-existence evaluation for ATG [2]:
	Agreement:
· Assumption of ATG BS ISD
· For co-existence simulation, one BS is assumed
· For RRM and evaluating link budget, assume the range of ISD from [14]km to 200km



The WID states a cell range of up to 300 km [3]. In RAN4#104 bis we have agreement regarding ISD assumption of 100-200 km in RRM session and in UE RF co-existance we have ISD from [14]km to 200km. If we start to discuss ISD, what cell range does this mean? In this context, cell range is the maximum distance between ATG BS and Aircraft UE.
[bookmark: _Hlk117688471]In Figure 1, Linear deployment, upward looking, we that that Range = ISD/2. In Figure 2,  Linear deployment, overlap towards horizon we get that Range ≥ ISD and in Figure 3, hexagonal grid we have cell range = (2/3)*ISD.
[image: ][image: ]
[bookmark: _Hlk117688043]Figure 1: Linear deployment, upward looking

[image: ]
Figure 2: Linear deployment, overlap towards horizon


Figure 3: Hexagonal grid
[bookmark: _Toc118708073]Observation 1 	Cell range depends on deployment. The following cell ranges are possible in each deployment:
· [bookmark: _Hlk117689004][bookmark: _Toc118708074]Linear deployment, upward looking: Range = ISD/2
· [bookmark: _Hlk117689067][bookmark: _Toc118708075]Linear deployment, overlap towards horizon: Range ≥ISD 
· [bookmark: _Toc118708076]hexagonal grid: Range = (2/3)*ISD.
This means that the RRM agreement of ISD assumption of 100-200 km translates to 50-100 km range for Linear deployment, upward looking and Ranges > 100 to 200 km range for Linear deployment, overlap towards horizon and 67 – 133 km range for hexagonal grid.
[bookmark: _Toc118708077][bookmark: _Hlk117691035]Observation 2  	RRM agreement of ISD assumption of 100-200 km translates to cell ranges (BS to UE max distance) from 50 km to > 200 km. Coexistence ISD assumption of 200 km translate to ranges from 100 km to > 200 km.
In [4] we concluded that max terrestrial cell range assuming long sequence PRACH preamble and no prior knowledge of TA in UE (TA=0) is 100 km. 
[bookmark: _Hlk117692623][bookmark: _Toc118708078]Observation 3 	The RRM agreement of ISD assumption of 100-200 km and Coexistence ISD assumption of 200 km result in cell ranges bigger than a regular RACH can handle in TN network.
For the case of Doppler frequency compensation, we have an agreement to consider NTN as a baseline and provide UE with additional support information:
	Issue 3-2-2: Whether to introduce UE based Frequency pre-compensation
· UE based frequency pre-compensation similar as in NTN can be reused in ATG, however, no RRM impact. Details can be further evaluated in RF session.



[bookmark: _Toc118708081]Proposal 3	Given that RRM agreement of ISD assumption of 100-200 km translates to cell ranges (BS to UE max distance) from 50 km to > 200 km, Coexistence ISD assumption of 200 km translate to ranges from 100 km to > 200 km and origibal IWD stated ranges up to 300 km, consider UE based Timing pre-compensation and open loop TA as per NTN, for a more general ATG standard.
Conclusion
In this contribution we have discussed the general aspects of ATG requirements based on the issues discussed at last meeting. 
We have made the following observations: 
Observation 1 	Cell range depends on deployment. The following cell ranges are possible in each deployment:
	Linear deployment, upward looking: Range = ISD/2
	Linear deployment, overlap towards horizon: Range ≥ISD
	hexagonal grid: Range = (2/3)*ISD.
Observation 2  	RRM agreement of ISD assumption of 100-200 km translates to cell ranges (BS to UE max distance) from 50 km to > 200 km. Coexistence ISD assumption of 200 km translate to ranges from 100 km to > 200 km.
Observation 3 	The RRM agreement of ISD assumption of 100-200 km and Coexistence ISD assumption of 200 km result in cell ranges bigger than a regular RACH can handle in TN network.

Based on the discussion, we propose the following:
Proposal 1	RAN4 to include the ATG bands (agreed by RF group) into frequency band grouping section 3.5 in TS 38.133.
Proposal 2	SCS type to be supported for ATG is discussed as part of the timing requirements.
Proposal 3	Given that RRM agreement of ISD assumption of 100-200 km translates to cell ranges (BS to UE max distance) from 50 km to > 200 km, Coexistence ISD assumption of 200 km translate to ranges from 100 km to > 200 km and origibal IWD stated ranges up to 300 km, consider UE based Timing pre-compensation and open loop TA as per NTN, for a more general ATG standard.
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