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1. [bookmark: _Toc120549591][bookmark: _Hlk521259925]Introduction
RAN4 sent an LS to RAN1 regarding UE features used for Rel-18 NR ATG [1]. In the LS, RAN4 provided the progress on the solutions in ATG deployment scenario and clarified that ATG operating bands have been defined in TR 38.876, and it will also be specified in TS 38.101-1 and 38.104 for Rel-18 ATG WI. RAN4 also requested RAN1 to check whether corresponding UE capabilities of ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ can be used for Rel-18 NR ATG.
	[bookmark: _Hlk142332824]To RAN1
ACTION: 	RAN4 would like to respectfully ask RAN1 to check that if the UE features 26-5 ‘Increasing the number of HARQ processes’ and 26-10 ‘K1 range extension’ could be used for Rel-18 NR ATG. 



2. 1st round discussion
	
I have created a folder Discussion on the Reply LS on ATG UE feature and upload the initial FL summary v000 for further discussion. Companies please provide your views in the tables and update the title of the document with company names and versions as usual. 
Your views before local time 11:00 am Aug 22nd 2023 are appreciated. 




7 contributions [2-8] have been submitted to discuss RAN4’s LS and some of them provide the draft of Rely LS. All companies submitted contributions have the similar understanding that UE features ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ can be used for Rel-18 NR ATG. 

Companies provide additional information about the WID of Rel-17 NTN, Rel-18 NTN and RAN1 agreements in the previous meeting to elaborate that the feature of NTN can be applied to ATG scenario and both features are supported in Rel-17 NTN WI.

	Rel-17 NR NTN WI [4]
Objective
The work item aims to specify the enhancements identified for NR NTN (non-terrestrial networks) especially LEO and GEO with implicit compatibility to support HAPS (high altitude platform station) and ATG (air to ground) scenarios according to the following principles:
· FDD is assumed for core specification work for NR-NTN.
· NOTE: This does not imply that TDD cannot be used for relevant scenarios e.g. HAPS, ATG
· Earth fixed Tracking area is assumed with Earth fixed and moving cells
· UEs with GNSS capabilities are assumed.
· Transparent payload is assumed
· Handheld devices in FR1 are supported (e.g. Power class 3)
“VSAT” devices with external antenna (including fixed and moving platform mounted devices) at least in FR2 are supported for the RAN1-3 specifications. “VSAT” characteristics in TR 38.821 can be assumed for the RAN1-3 specifications.

Rel-18 NR NTN WI [5]
Objective
The work item aims at specifying enhancements for NG-RAN based NTN (Non-Terrestrial Networks) according to the following assumptions with implicit compatibility to support HAPS (High Altitude Platform Station) and ATG (Air To Ground) scenarios:
· GSO (Geo Synchronous Orbit) and NGSO (Non Geo Synchronous Orbit). NGSO includes Low Earth Orbit (LEO) and Medium Earth Orbit (MEO).
· Earth fixed tracking area. Earth fixed & Earth moving cells for NGSO
· FDD mode
· UEs with GNSS (Global Navigation Satellite Systems) capabilities
· Both “VSAT” (Very Small Aperture Terminal) devices with directive antenna (including fixed and moving platform mounted devices) and commercial handset terminals (e.g. Power class 3) are supported in FR1
· Only “VSAT” devices with directive antenna (including fixed and moving platform mounted devices) are supported in above 10 GHz bands.

Note 1: In Rel-17 WID, “VSAT” device with external antenna on moving platform is equivalent to a device that operate on platforms in motion, and this is referred to as ESIM (Earth Station In Motion).
Note 2: The Rel-17 NTN architecture is assumed.
This WI is adding functionality in REL-18 to enhance features that were introduced in REL-15/16/17




	
RAN1#102 Agreement:
The extension of maximal HARQ process number can be considered with following assumptions:
· The maximal supported HARQ process number is up to 32.
· FFS: Support on the maximal HARQ process number is up to UE capability
· Minimizing the impacts on specification and scheduling

RAN1#104 Agreement:
For unpaired spectrum, extend the value range of K1 from (0..15) to (0..31) 
· FFS: Whether there is an impact on the size of the PDSCH-to-HARQ_feedback timing indicator field in DCI.




Based on the information above, the following issues are provided.

1 
2 
2.1 Issue 1:
According to the illustration from RAN4 LS[1] and previous RAN1 email discussion [9], due to no ATG operating bands were defined at that time, the applicable scenario did not include ATG scenarios. 
Currently RAN4 is working on the Rel-18 ATG WI and has defined an ATG operating band in TR 38.876.

Based on the information above, from RAN1 perspective, do you believe the UE features 26-5 ‘Increasing the number of HARQ processes’ and 26-10 ‘K1 range extension’ can be used for Rel-18 NR ATG.

FL proposal 1:
	Reply to RAN4 (cc RAN2) that,
· From RAN1’s perspective, the UE features 26-5 ‘Increasing the number of HARQ processes’ and 26-10 ‘K1 range extension’ can be used for Rel-18 NR ATG.




Companies are encouraged to provide views on the FL proposal.

	Company 
	Support or not 
	If not support, please share your comments and updates. 

	ZTE
	Support
	In the WID of Rel-17 NR-NTN, the objective is to specify the enhancements identified for NR NTN (non-terrestrial networks) especially LEO and GEO with implicit compatibility to support HAPS (high altitude platform station) and ATG (air to ground) scenarios. That is, the enhancements for NR-NTN are designed implicitly compatible to ATG. However, since ATG bands were not specified in Rel-17, the Rel-17 NR-NTN UE features are not specified to support the ATG case. As RAN4 has already specified ATG bands in Rel-18 and, the 26-5 and 26-10 for Rel-17 NR-NTN can be used for Rel-18 NR ATG. 

	Ericsson
	Support
	

	CMCC
	Support
	According to the WID of Rel-17 NTN, the specified enhancements for NTN should be implicitly compatible to ATG. Though the UE feature 26-5 and 26-6 do not explicitly expressed as supporting the ATG operating bands, it is because the ATG bands were not defined at that time. But from the functionality, both UE features can be used to or support the ATG. 

	Xiaomi
	Support 
	

	Huawei, HiSilicon
	Support in principle, but should be a new capability for ATG 
	We think these two capabilities can be used for ATG. But we think they should be new capability in Rel-18 for ATG.




2.2 Issue 2:
Currently Rel-17 has been frozen, there is no opportunity to define new capability for Rel-17. Based on Rel-18 ATG work item, does company believe new ATG UE features of ‘Increasing the number of HARQ processes’ and 26-10 ‘K1 range extension’ should be defined?
· RAN1 will discuss corresponding UE features to specify this extension (ZTE)
· the corresponding Rel-18 UE capability can be defined. (CMCC)
· 2 new corresponding Rel-18 UE feature groups specific for ATG band should be defined. (vivo)
· ‘K1 range extension’ can be used for Rel-18 NR ATG operating band defined by RAN4. (Huawei)
Clearly, all companies think UE features should be defined for ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ for NR ATG UE.

It is also unclear whether RAN1 or RAN4 to define the UE feature for ‘Increasing the number of HARQ processes’ and ‘K1 range extension’. ZTE thinks RAN1 should discuss corresponding UE features to specify this extension. Other companies don’t clearly state which WG to discuss.
Considering many of the details of the feature is RAN4 related, FL suggest to agree that RAN1 recommends to define UE features of ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ for NR ATG UEs and sends it to RAN4 for details.

FL proposal 2:
	Reply to RAN4 (cc RAN2) that,
· New ATG UE features of ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ should be introduced in Rel-18. RAN1 asks RAN4 to further decide details of these two UE features.



Companies are encouraged to provide views on the FL proposal.

	Company 
	Support or not 
	If not support, please share your comments and updates. 

	ZTE
	Support
	Introducing new features for Rel-18 ATG can be one way forward if revising Rel-17 feature is not allowed.

	Ericsson
	Support
	

	CMCC
	Support 
	Considering that there is no UE feature explicitly defined for the support of ATG, new ATG UE feature of ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ should be introduced in Rel-18.

	Xiaomi
	Support
	

	Huawei, HiSilicon
	Support
	



2.3 Others
	Company 
	Comment

	Huawei, HiSilcon
	Introduction of Koffset should also be supported by ATG to support TDD pattern (30D4S6U).


	
	





3. 2nd round discussion

	
A 2nd round email discussion is kicked off based on the inputs from the last round. Companies are encouraged to provide your views before 13:00 on Wednesday (8/23).




In the last round email discussion, all the companies support the FL proposals on the contents of Reply LS to RAN4. From FL’s perspective, the following part of the content is stable.

	Reply to RAN4 (cc RAN2) that,

From RAN1’s perspective, the UE features 26-5 ‘Increasing the number of HARQ processes’ and 26-10 ‘K1 range extension’ can be used for Rel-18 NR ATG.

New ATG UE features of ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ should be introduced in Rel-18. RAN1 asks RAN4 to further decide details of these two UE features.




Besides, one company proposed that the Koffset (UE feature 26-1) should also be supported by ATG to support TDD pattern (30D4S6U). 

Recalling the discussion in Rel-17, the K offset was supported for NTN, ATG and HAPS in RAN1#102 meeting [10]. And the range of Koffset was also discussed for all the three scenarios. The final decision in RAN1#107 is that one value range of Koffset covers all scenarios [11]. Then from FL’s perspective, the Koffset (UE feature 26-1) can also supported for ATG. 

3 
3.1 Issue 3:
Following the discussion above, FL provides one another proposal as the part of Reply LS. 

FL proposal 3:
	Reply to RAN4 (cc RAN2) that,
Besides that, other UE features from Rel-17/18 NTN, such as Koffset (Uplink Time and Frequency pre-compensation and timing relationship enhancements), should be also considered in the discussion of new ATG UE features. 



Companies are encouraged to provide views on the FL proposal 3.

	Company 
	Support or not 
	If not support, please share your comments and updates. 

	Ericsson
	Support with comments
	Besides the UE features mentioned above (which correspond to FG26-1 or a subset of it), other UE features should be considered by RAN4, such as TA reporting (FG 26-4) and UE-specific koffset (26-9). We do not think any specific Rel-18 UE feature for NTN needs to be considered by RAN4 at this stage.

	ZTE
	Not support
	Since RAN4 only ask to check whether 26-5 and 26-10 can be used for NR ATG, we can just reply for these two features. For other features, as RAN4 does not identify the necessity to consider them, RAN1 does not need to touch the discussion. If RAN4 think other features are needed, RAN1 can discuss whether they should be used for ATG accordingly then.

	
	
	



3.2 Draft Reply LS
According to the discussion above, a preview of the draft Reply LS is provided as below.

	
Reply to RAN4 (cc RAN2) that,

From RAN1’s perspective, the UE features 26-5 ‘Increasing the number of HARQ processes’ and 26-10 ‘K1 range extension’ can be used for Rel-18 NR ATG.

New ATG UE features of ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ should be introduced in Rel-18. RAN1 asks RAN4 to further decide details of these two UE features.

[Besides that, other UE features from Rel-17/18 NTN, such as Koffset (Uplink Time and Frequency pre-compensation and timing relationship enhancements), should be also considered in the discussion of new ATG UE features.]




Since the 1st and 2nd paragraph are stable in the last round, we can focus on the discussion in section 3.1. An accompanied draft is also dropped in the same daft folder. 

3.3 Others
	Company 
	Comment

	Ericsson
	See comment to FL proposal 3. In addition, since we are proposing to define new FGs for ATG, it is a bit confusing to also state that FG 26-5 and FG 26-10 can be used. We could clarify that it is the functionality of 26-5 and 26-10 that can be used for ATG. In summary, we propose the following changes:

Reply to RAN4 (cc RAN2) that,

From RAN1’s perspective, the functionality corresponding to UE features 26-5 ‘Increasing the number of HARQ processes’ and 26-10 ‘K1 range extension’ can be used for Rel-18 NR ATG.

New ATG UE features of ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ should be introduced in Rel-18. RAN1 asks RAN4 to further decide details of these two UE features.

[Besides that, other UE features from Rel-17/18 NTN, such as 26-1, 26-4 and 26-9Koffset (Uplink Time and Frequencoy pre-compensation and timing relationship enhancements), should be also considered in the discussion of new ATG UE features.]


	ZTE
	We are in general fine with the content related to the ran4’s questions. For others, it’s not proper to be captured since it’s not touched by RAN4. If any other issues are identified by them in future, we may discuss it up to the needs.

	FL
	In the 2nd round discussion, two companies propose that other features beside the ones mentioned by RAN4 should be also considered. One company propose not to mention that since it is out of RAN4’s question. Then it is still controversial for the last paragraph, which is currently put into bracket. The wording is updated since some functions are just a subset of the specific UE feature. 

The content of reply LS is as below. It is also updated in the draft Reply LS document. 

Reply to RAN4 (cc RAN2) that,

From RAN1’s perspective, the functionality corresponding to UE features 26-5 ‘Increasing the number of HARQ processes’ and 26-10 ‘K1 range extension’ can be used for Rel-18 NR ATG.

New ATG UE features of ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ should be introduced in Rel-18. RAN1 asks RAN4 to take the corresponding information into consideration. to further decide details of these two UE features.

[Besides that, RAN1 has not discussed other UE features from Rel-17/18 NTN, such as e.g. Koffset (FG26-1), TA reporting (FG 26-4) and UE-specific koffset (26-9), which can be considered in the future discussions of new ATG UE features. should be also considered in the discussion of new ATG UE features. ]
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5. Appendix 
Companies’ proposals and observations

	Contributions number 
	Company 
	Proposal and observations

	R1-2307171
	CMCC
	Observation 1:
The extension of maximal HARQ process number and extending value range of K1 supported in Rel-17 are applicable to ATG. 

Proposal 1
From RAN1’s perspective, UE features 26-5 ‘Increasing the number of HARQ processes’ and 26-10 ‘K1 range extension’ can be used for Rel-18 NR ATG.

Proposal 2
Enhancement on the HARQ process number is introduced as a new UE feature group for ATG scenarios, and add the note “This UE feature group is applicable only for ATG operating bands”.

Proposal 3
Enhancement on the K1 range extension is introduced as a new UE feature group for ATG scenarios, and add the note “This UE feature group is applicable only for ATG operating bands”.

[image: ]


	R1-2307172
	CMCC
	
In RAN1#102 and #104 meeting, RAN1 had the agreements to support extension of maximal HARQ process number and extend the value range of K1. And according to the Rel-17 WID, those features should be supported for both NTN and ATG. 

	
RAN1#102 Agreement:
The extension of maximal HARQ process number can be considered with following assumptions:
· The maximal supported HARQ process number is up to 32.
· FFS: Support on the maximal HARQ process number is up to UE capability
· Minimizing the impacts on specification and scheduling

RAN1#104 Agreement:
For unpaired spectrum, extend the value range of K1 from (0..15) to (0..31) 
· FFS: Whether there is an impact on the size of the PDSCH-to-HARQ_feedback timing indicator field in DCI.



From RAN1 perspective, UE features ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ can be used for Rel-18 NR ATG. And the corresponding Rel-18 UE capability can be defined.


	R1-2306699
	ZTE
	
Proposal 1: RAN1 confirm that FG 26-5 and FG 26-10 are extended to Rel-18 ATG bands, i.e., Table 5-1 in TR 38.876.

Proposal 2: Extension of the support for FG 26-5 and FG 26-10 in ATG can be jointly discussed in AI for Rel-18 NR NTN UE feature.


	R1-2306700
	ZTE
	
Based on the RAN1’s consensus, the UE features 26-5 ‘Increasing the number of HARQ processes’ and 26-10 ‘K1 range extension’ can be extended to Rel-18 NR ATG in corresponding bands. Moreover, RAN1 will discuss corresponding UE features to specify this extension.



	R1-2306708
	Vivo
	Proposal 1:
· Reply to RAN4 that it’s feasible to support both ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ for ATG band, and 2 new corresponding Rel-18 UE feature groups specific for ATG band should be defined.


	R1-2307641
	Samsung
	RAN1 response: It is RAN1 understanding that 26-5 and 26-10 could be used for Rel-18 NR ATG. 


	R1-2308196
	Huawei
	Observation 1: Introduction of Koffset should also be supported by ATG to support TDD pattern (30D4S6U).

Proposal 1: ‘K1 range extension’ can be used for Rel-18 NR ATG operating band defined by RAN4. 

Proposal 2: ‘Increasing the number of HARQ processes’ should be supported and can be used for Rel-18 NR ATG. 
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