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[bookmark: OLE_LINK28]Source:	Moderator (ZTE Corporation)
Title:	Topic summary for [303] NR_ATG_BSRF
Document for:	Information
Introduction
[bookmark: OLE_LINK11]In RAN4 #104-e meeting, the WF for ATG BS RF requirements was agreed in R4-2214461. Meanwhile, the TR38.876 skeleton was approved in R4-2214912.
[bookmark: OLE_LINK26]In RAN4 #104-bis-e meeting, the WF for ATG BS RF requirements was agreed in R4-2217454. 
[bookmark: OLE_LINK35][bookmark: OLE_LINK1]In RAN4 #105 meeting, the WF for ATG BS RF requirements was agreed in R4-2220250. 
[bookmark: OLE_LINK38]In RAN4 #106 meeting, the WF for ATG BS RF requirements was agreed in R4-2302904
For the thread [106-bis-e][303] NR_ATG_BSRF, the main topics are about ATG BS RF requirements, which correspond to the contributions submitted in this e-meeting under agenda item 5.14.3.
Please enter contact information for each commenting company:
	Company
	Contact Name
	Email address

	Qualcomm
	Mustafa Emara
	Memara@qti.qualcomm.com

	Huawei
	Ling Lin
	clara.linling@huawei.com

	Ericsson
	Tom Chapman
	Thomas.chapman@ericsson.com

	CATT
	Huiping Shan
	shanhuiping@catt.cn

	CMCC
	Ziwei Chen
	chenziwei@chinamobile.com

	
	
	

	
	
	

	
	
	



Topic #1: ATG BS RF
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	[bookmark: OLE_LINK22]R4-2304208
	CMCC
	Title: Discussion on ATG BS RF requirements
[bookmark: OLE_LINK4]Proposal 1: It’s suggested to add TDD bands n39 as the operating band of ATG.
[bookmark: OLE_LINK14]Proposal 2: The existing requirement in TS 38.104 for Tx IM requirements could be reused.

	[bookmark: OLE_LINK43][bookmark: OLE_LINK33]R4-2304209
	CMCC
	TP for TR 38.876 to introduce ATG BS Rx requirements
Including the contents on: 
[bookmark: _Hlk131952176]7.2.3.1 Reference sensitivity level
7.2.3.2 Dynamic range

	[bookmark: OLE_LINK44]R4-2304216
	Huawei, Hisilicon
	TP for TR 38.876 on BS RF requirements
[bookmark: OLE_LINK50][bookmark: OLE_LINK49]a text proposal on ATG BS Tx RF requirements (subclause 7.2.2.1/ 7.2.2.2/ 7.2.2.3)

	[bookmark: OLE_LINK46]R4-2304449
	CATT
	TP for TR 38.876, On ATG BS class and BS type in clause 7.2.1

	[bookmark: OLE_LINK48]R4-2304450
	CATT
	[bookmark: OLE_LINK51]TP for TR 38.876, On transmitter spurious emissions in clause 7.2.2.4 and  ttransmitter intermodulation in clause 7.2.2.5
a text proposal on ATG BS Tx RF requirements (subclause 7.2.2.4/ 7.2.2.5)

	[bookmark: OLE_LINK52]R4-2304546
	Ericsson
	BS RF considerations for ATG
[bookmark: OLE_LINK12][bookmark: OLE_LINK5]Adopt 45dB ACLR and ACS for ATG as baseline
[bookmark: OLE_LINK3]For the altitude range for the BS class description 
ATG Base Stations are characterized by requirements derived from ATG scenarios with a ground BS to air UE with typical vertical altitude of around 10,000m and take-off/landing altitudes down to 3000m

	[bookmark: OLE_LINK55]R4-2305396
	ZTE Corporation
	Further discussion on ATG BS RF requirements
Observation 1: based on the simulation results in Case 1 and Case 9, it’s reasonable to reuse the legacy FR1 ACLR 45dBc requirement for ATG BS.
Observation 2: based on the initial simulation results in Case 4 and Case 12, it’s sufficient to reuse the legacy FR1 ACS 46dBc requirement for ATG BS.



Open issues summary
[bookmark: OLE_LINK20]In terms of the WF R4-2217454 for ATG BS RF requirements, there were some following open issues:
· ATG BS class: postponed until the requirement are complete 
· ACLR/ACS requirements: this depends on the outcome of coexistence study.
Sub-topic 1-1  altitude range
[bookmark: OLE_LINK19]Issue 1-1: Descriptions for the ATG BS class
· [bookmark: OLE_LINK9]Proposals
· [bookmark: OLE_LINK18]Proposal 1:  ATG Base Stations are characterized by requirements derived from Air-to-Ground scenarios with a ground BS to air UE with typical vertical altitude range 3-10km.(R4-2304449)
· Proposal 2: ATG Base Stations are characterized by requirements derived from ATG scenarios with a ground BS to air UE with typical vertical altitude of around 10,000m and take-off/landing altitudes down to 3000m (R4-2304546)
· Recommended WF
· [bookmark: OLE_LINK29]TBA. 

[bookmark: OLE_LINK2]Sub-topic 1-2  ATG BS operating band
[bookmark: OLE_LINK15]In terms of the WID, n1/n78/n79 were used to be the example bands.  In last meeting,  it was agreed to add additional FDD band n3, TDD bands n34 and n41 as the operating band of ATG.
[bookmark: OLE_LINK13]Issue 1-2:  Additional supported bands
· [bookmark: OLE_LINK30][bookmark: OLE_LINK32][bookmark: OLE_LINK17]Proposal: It’s suggested to add TDD bands n39 as the operating band of ATG. (R4-2304208)
· Recommended WF
· TBA. 

Sub-topic 1-3  ATG BS ACLR/ACS
[bookmark: OLE_LINK16][bookmark: OLE_LINK21]The ACLR and ACS depend on the outcome of the co-existence simulations. In R4-2301729, some co-existence evaluation results on some cases are provided。
[bookmark: OLE_LINK10]Regarding the  proposal 1 in R4-2304546, which is “Adopt 45dB ACLR and ACS for ATG as baseline”. According to the sentence ‘in our view it is straightforward to adopt the TN ACLR and ACS for ATG BS’ in the discussion part, moderator’s understanding for the proposal 1 is that:
- Adopt 45dB ACLR and 46dBc ACS for ATG as baseline.
If moderator’s understanding is correct, then the two proposals from R4-2304546/R4-2305396 are the same.
[bookmark: OLE_LINK24]Issue 1-3-1:  ATG BS ACLR
· [bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK42][bookmark: OLE_LINK6]Proposal. To reuse legacy FR1 ACLR (i.e. 45dBc) requirement (R4-2304546/R4-2305396)
· Recommended WF
· ATG BS ACLR: To reuse legacy FR1 ACLR (i.e. 45dBc) requirement 

[bookmark: OLE_LINK27]Issue 1-3-2:  ATG BS ACS
· [bookmark: OLE_LINK23]Proposal. To reuse legacy FR1 ACS (i.e. 46dBc) requirement (R4-2304546/R4-2305396)
· Recommended WF
· [bookmark: OLE_LINK34]ATG BS ACS: To reuse legacy FR1 ACS (i.e. 46dBc) requirement

[bookmark: OLE_LINK25]Sub-topic 1-4  Tx IM
[bookmark: OLE_LINK31]Issue 1-4:  Whether to define Tx IM for ATG BS?
· Option 1: Yes. The existing requirement in TS 38.104 for Tx IM requirements could be reused.(R4-2304208)
· Option 2: Not applicable, since it’s supposed to have no surrounding interfering gNB next to gNB for ATG. (R4-2304450)
· Recommended WF
· TBA. 

Companies views’ collection for 1st round 
Open issues 
[bookmark: OLE_LINK36]Issue 1-1: Descriptions for the ATG BS class
	Company
	Comments

	XXX
	

	ZTE
	We support the proposal 2 from Ericsson which looks like more comprehensive

	Qualcomm
	We support proposal 2. 

	Huawei
	Fine with both proposals, but prefer proposal 1, since it seems proposal 1 is ok enough and it covers a wider range of scenes. For proposal 2, the 3km altitude may be not only a common take-off/landing altitude, but also sometimes utilized for cruising altitude for short-haul regional aircraft and various professional operations such as skydiving or remote sensing, etc.

	Ericsson
	Either proposal is OK for us.

	CATT
	Slightly prefer proposal 1. Since typical vertical altitude range 3-10km in proposal 1 can cover more scenes for ATG.

	CMCC
	We prefer proposal 2. And we still think this issue could be further discussion.


 
[bookmark: OLE_LINK37]Issue 1-2:  Additional supported bands
	Company
	Comments

	XXX
	

	ZTE
	Fine to add it.

	Qualcomm
	Ok with the proposed addition.

	Huawei
	Ok to add new band

	Ericsson
	OK. Should of course also be agreed for the UE.

	CATT
	OK.

	CMCC
	Support it


 
[bookmark: OLE_LINK39]Issue 1-3-1:  ATG BS ACLR
	Company
	Comments

	XXX
	

	ZTE
	This might be up to the coexistence study, however it seems that companies’ views are aligned to reuse the requirement.

	Qualcomm
	Similar view as ZTE. Maybe we can add it in [] and to be confirmed in May’s meeting. 

	Huawei
	Suggest add it in [ ] before co-existence work is completed

	Ericsson
	We would like to add “as baseline” (and/or []) as we would like to double check with the not yet considered assumptions (e.g. sub-array model, single column TN etc). This is more to ensure that we can claim to have done the analysis robustly, we think it is very unlikely anything changes, but nonetheless let’s add “as baseline” now and then decide after final checking.

	CATT
	Fine with adding [].

	CMCC
	We have similar view with ZTE and QC. This question should be further discussed after coexistence result.



[bookmark: OLE_LINK40]Issue 1-3-2:  ATG BS ACS
	Company
	Comments

	XXX
	

	ZTE
	The same as ACLR requirement of ATG BS.

	Qualcomm
	Similar view as for the ATG ACLR. 

	Huawei
	Suggest add it in [ ] before co-existence work is completed

	Ericsson
	We would like to add “as baseline” (and/or []) as we would like to double check with the not yet considered assumptions (e.g. sub-array model, single column TN etc). This is more to ensure that we can claim to have done the analysis robustly, we think it is very unlikely anything changes, but nonetheless let’s add “as baseline” now and then decide after final checking.

	CATT
	Fine with adding [].

	CMCC
	Further discussion, and wait for coexistence results.



[bookmark: OLE_LINK41]Issue 1-4:  Whether to define Tx IM for ATG BS?
	Company
	Comments

	XXX
	

	ZTE
	No strong opinions for it, we are fine without Tx intermodulation requirements since it’s not expected to have the surrounding interfering BSs.

	Qualcomm
	This was discussed and although there will be no surrounding interfering BSs, intermodulation requirements reflect also the linearity of the gNB, so we are ok to have Tx IMD requirements for ATG BS. 

	Huawei
	It is better to retain the intermodulation requirement since there may be interfering signals from other bands or other asynchronous BS.

	Ericsson
	Yes we think it should be included. FDD can be co-located, and also TDD may be co-located with other systems even if not other BS, which is also covered by TX IM. Also temporary interferers could occur close to the BS. It is important to verify that the BS will meet all emissions requirements, including regulatory requirements robustly.

	CATT
	We are fine with reusing Tx IM requirement in TS 38.104 for ATG BS to guarantee the performance of the ATG BS.

	CMCC
	We support option 1, We think Tx IM requirements could guarantee the performance of the ATG BS.



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
TP for TR 38.876
	CR/TP number
	Comments collection

	R4-2304209
	Ericsson: For a TR, we think that there should be at least a sentence on why the decision was made that requirements can be re-used. Suggestions:
For sensitivity because it is expected that the BS technology will be the same and hence the noise factor the same.
For dynamic range because it is based on assumptions on the maximum interference level around the BS. Detailed investigation has not been made, but since the main difference between an ATG BS and TN BS is the tilt, it is not expected to be greater and may be expected sometimes to be similar to a TN BS.

(Incidentally, for dynamic range it could be proven as part of the co-existence simulations, but we do not really think that is necessary for this case).

	
	Company B CMCC: Thanks comments from Ericsson We are fine with these suggestions

	
	

	
	ZTE: please find the comments in the TP folder

	
	Company B

	
	

	R4-2304449
	ZTE: please find the comments in the TP folder

	
	Ericsson: This appears to be the same as the TS text. Maybe it could be added that due to the different type of deployment, it was decided to create a separate BS class for ATG. However after investigation many requirements are similar to WA, and so it was also decided that requirements for the ATG class can also refer to WA.
Maybe we could also add that the altitude range reflects the range from the minimum altitude at which the end users can use wireless date inside the aircraft according to regulation up to typical cruising altitude, and that the range has been checked by simulation to work for co-existence.

	
	CATT: fine with ZTE and Ericsson’s comments, we can revise it.

	R4-2304450
	ZTE: please find the comments in the TP folder

	
	Ericsson: We need to discuss the TX IM part in the open issues

	
	CATT: we can revise it according to decision of Issue 1-4.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 1-1: Descriptions for the ATG BS class

	Three companies agree with proposal 2, and one company is fine with both proposals, one companiy is fine with both proposals but prefer to proposal 1, and one company slightly prefer proposal 1.
Given the above situation, it seems majority companies are fine with proposal 2.
Tentative agreements:
Proposal 2: ATG Base Stations are characterized by requirements derived from ATG scenarios with a ground BS to air UE with typical vertical altitude of around 10,000m and take-off/landing altitudes down to 3000m
Candidate options:
Recommendations for 2nd round:
   - discuss tentative agreement in the WF in 2nd round.

	Issue 1-2:  Additional supported bands

	All companies agree to add new TDD bands n39 as the operating band of ATG
Tentative agreements:
   - Add TDD bands n39 as the operating band of ATG. 
Candidate options:
Recommendations for 2nd round:
   - No discussion in 2nd round, capture the tentative agreement in the WF.

	Issue 1-3-1:  ATG BS ACLR

	Almost all companies think it should be further checked after co-existence studies completed, and add it in [] to be checked in future meeting.
Tentative agreements:
   - [To reuse legacy FR1 ACLR (i.e. 45dBc) requirement] 
Candidate options:
Recommendations for 2nd round:
  - No discussion in 2nd round, capture the tentative agreement in the WF.

	Issue 1-3-2:  ATG BS ACS

	Same situation as ATG BS ACLR in issue 1-3-1.
Tentative agreements:
   - [To reuse legacy FR1 ACS (i.e. 46dBc) requirement]
Candidate options:
Recommendations for 2nd round:
   - No discussion in 2nd round, capture the tentative agreement in the WF.

	Issue 1-4:  Whether to define Tx IM for ATG BS?

	Majority (5) companies are fine to include Tx IM and reuse the exising requirements for ATG, one company is fine without Tx intermodulation requirements since it’s not expected to have the surrounding interfering BSs, but no strong view.
Tentative agreements:
   - The existing requirement in TS 38.104 for Tx IM requirements could be reused.
Candidate options:
Recommendations for 2nd round:
  - discuss tentative agreement in the WF in 2nd round.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
WF for ATG BS RF requirement
	CR/TP number
	Comments collection

	[bookmark: _GoBack]R4-23xxxxx
	Company A

	
	Company B

	
	



TPs:
	CR/TP number
	Comments collection

	Revision of R4-2304209
	Company A

	
	Company B

	
	

	Revision of R4-2304216
	Company A

	
	Company B

	
	

	Revision of R4-2304449
	Company A

	
	Company B

	
	

	Revision of R4-2304450
	Company A

	
	Company B

	
	



Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	R4-23xxxxx
	WF for ATG BS RF requirement
	ZTE
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2304208
	
	Discussion on ATG BS RF requirements
	CMCC
	Noted
	

	R4-2304209
	
	TP for TR 38.876 to introduce ATG BS Rx requirements
	CMCC
	Revised
	

	R4-2304216
	
	TP for TR 38.876 on BS RF requirements
	Huawei, Hisilicon
	Revised
	

	R4-2304449
	
	TP for TR 38.876, On ATG BS class and BS type in clause 7.2.1
	CATT
	Revised
	

	R4-2304450
	
	TP for TR 38.876, On transmitter spurious emissions in clause 7.2.2.4 and  ttransmitter intermodulation in clause 7.2.2.5
	CATT
	Revised
	

	R4-2304546
	
	BS RF considerations for ATG
	Ericsson
	Noted
	

	R4-2305396
	
	Further discussion on ATG BS RF requirements
	ZTE Corporation
	Noted
	

	
	
	
	
	
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents

