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1. Introduction
[bookmark: _Hlk528680199]During the previous RAN4#107 meeting, most of open issues were agreed, but there are some open issues left in WF [1]. 
Issue 1-1: Channel model:
Agreement:
· Only consider single path AWGN channel with Doppler for ATG incremental requirements
Issue 1-2: Doppler shift assumption:
Agreement:
· For FDD: Set Doppler as 200Hz for UL, 220Hz for DL
· For TDD: Set Doppler as 500Hz
Issue 1-3: TDD pattern
Agreement:
· New TDD pattern together with the features ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ can be considered as one of possible solution to mitigate the guard period impact for Rel-18 ATG scenario.
· Other solutions not precluded including the UE specific TA reporting as adopted in RRM
· For UE demodulation: 
· New UE demodulation requirement can be specified for the static TDD pattern (if introduced)
· FFS on exact test case(s) which may be configured with new TDD pattern.
· FFS on test applicability rules.
· FFS on the impact of UE demodulation for all candidate options
· For BS demodulation: Further discuss test applicability rules and impact with new TDD pattern. 
Issue 1-4: Specification impact
· FFS in next meeting


In this contribution, these open issues are further analyzed.   

2. Discussion
Specification impact
ATG is a new deployment scenario and some new demodulation requirements would be introduced for both UE and BS side. At the same time, some legacy requirements are reused for ATG product. Since ATG demodulation requirements will be captured in the same specification as legacy requirements, it is important to avoid confusion between reused requirements and newly defined requirements. Regarding the different implementations on ATG UE and BS, the different approaches could be considered separately.
ATG UE is a new type of UE which is mounted beneath the cabin of the airplane. It would have larger antenna size and support enhanced capabilities from legacy handheld UE, such as timing/frequency pre-compensation etc. Whether to introduce a new TDD pattern for ATG UE is still under discussion. It might lead to totally new configurations on scheduling. Anyway, a new test setup should be necessary for ATG UE. In previous meetings, RAN4 has agreed to introduce new test requirements for PDSCH only and some legacy requirements of PDSCH, PDCCH and CSI reporting will be reused. From the specification perspective, a new section for ATG UE per each physical channel could be clearer for readers. The reused legacy requirements could be captured in the statement under the new sections and followed by newly defined requirements. 
[bookmark: _Toc142660713]ATG UE is a new type of UE which would have new test setup. 
[bookmark: _Toc142660715]Proposal 2	Introduce a new section under each physical channel for ATG UE demodulation requirements.

No new feature or new physical channel format is introduced for ATG BS receiver by RAN1, and it would have same implementation as legacy BS receiver. New PUSCH demodulation requirements would be introduced for ATG BS while some legacy requirements of PUSCH, PUCCH and PRACH are also applied for ATG BS. How to apply necessary legacy requirements and newly defined requirements is still a question. One reference is that a new section is introduced for ATG RRM performance requirements.
In Rel-16 HST scenario, three manufactory declarations are introduced as shown as below. New PUSCH and PRACH demodulation requirements are defined for HST and corresponding new sections in the specification are introduced. In this case, the HST BS should pass almost all Rel-15 mandatory requirements and newly defined requirements (e.g., Scenario Y or Z in UL TA, normal PUSCH and PRACH demodulation under HST channel model, etc.).
[image: ]
[bookmark: _Toc142660714]A new manufactory declaration D.108 is introduced for HST scenario.  
If we follow the similar approach as HST to consider a new manufactory declaration, such as “Support Air-to-ground scenario”, we could use a new section to capture new defined PUSCH requirements. As for reused legacy requirements, applicability rules, maybe a new sub-section could be considered to capture necessary statements to identify which legacy requirements and applicability rules will be reused. If we don’t use a new section for ATG PUSCH, it would cause confusion to the testers regarding how to choose necessary legacy requirements.  
Now a straightforward question is if it is reasonable to add a new declaration for ATG BS. Based on current discussion in RAN4, the major difference between ATG BS and TN BS is the pointing direction of ATG BS antenna panel towards to the sky rather than ground. Although it does not seem to impact the product manufacture, it does impact the ATG BS mounting method. In that case, it is possible to consider a new declaration according to the special deployment requirement. 
For PUCCH and PRACH, no newly defined demodulation requirement is introduced for ATG BS. The legacy manufacture declarations and applicability rules are enough for testers to choose requirements, then no new sections or statements are needed.  

[bookmark: _Toc142660716]Proposal 3	Introduce a new manufactory declaration for ATG BS. I.e., in TS38.141-1, 
	D.xxx
	Air-to-ground scenario
	Declaration of air-to-ground scenario support, i.e. ATG support or no ATG support
	x
	x



[bookmark: _Toc142660717]Proposal 4	Add a new section for ATG PUSCH demodulation requirements. In this section, clarifications for how to reuse legacy applicability rules and requirements should be added, and new defined PUSCH demodulation requirements could be captured. 	   

3. Conclusions
 In the previous sections we made the following observations: 
Observation 1	ATG UE is a new type of UE which would have new test setup.
Observation 2	A new manufactory declaration D.108 is introduced for HST scenario.

Based on the discussion in the previous sections we propose the following:
Proposal 2	Introduce a new section under each physical channel for ATG UE demodulation requirements.
Proposal 3	Introduce a new manufactory declaration for ATG BS. I.e., in TS38.141-1,
	D.xxx
	Air-to-ground scenario
	Declaration of air-to-ground scenario support, i.e. ATG support or no ATG support
	x
	x

	
	
	
	
	


Proposal 4	Add a new section for ATG PUSCH demodulation requirements. In this section, clarifications for how to reuse legacy applicability rules and requirements should be added, and new defined PUSCH demodulation requirements could be captured.
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D.108 High speed train Declaration of high speed train scenario support,
i.e. HST support or no HST support
D.109 Maximum speed of high Declaration of supported maximum speed for high
speed train for PUSCH speed train scenario, i.e. 350 km/h or 500 km/h.
This declaration is applicable to PUSCH for high
speed train and UL timing adjustment only if BS
declares to support high speed train in D.108.
D.110 PRACH format for high Declaration of supported PRACH format(s) for
speed train high speed train scenario, i.e. format 0 restricted

set type A, format O restricted set type B, format
A2, format B4, format C2.

This declaration is applicable to PRACH for high
speed train only if BS declares to support high
speed train in D.108.





