3GPP TSG-RAN WG4 Meeting # 99-e 										                 		R4-2108439
Electronic Meeting, 19th – 27th May, 2021
[bookmark: _GoBack]
Agenda item:			8.8.3
Source:	Moderator (CATT)
Title:	Email discussion summary for [99-e][314] NTN_Solutions_Part3
Document for:	Information
Introduction
This paper addresses Agenda item 9.12.3 (including 9.12.3.1 and 9.12.3.2) for the following topics
· Discussion on NTN Network side requirements 
· Discussion on UE requirements with the focus on UL frequency synchronization error
· Open issue for UL frequency synchronization error
· UE IDC/inter-device co-existence issue
Topic #1: Title
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2108465
	CATT
	Observation 1: The UE RF frequency error is not related to intra-gNB related aspects.
Proposal 1: UE frequency error requirement is not related to NTN intra-gNB aspects.
Proposal 2: It is proposed to agree a baseline assumption that the additional frequency error introduced by satellite and gateway is limited to [0.1~0.15] ppm for S band and L band.
Proposal 3: Additional LS should be sent to RAN1 to further clarify the UE frequency error.
Observation 2: Majority of the UE RF requirements defined in current UE RF specification could be reused with the following exceptions,
Proposal 4: It is proposed to consider VSAT as a CPE, new power classes could be defined for VSAT.


	R4-2109055
	CATT
	Further LS response to RAN1.
After discussion in RAN4#99e meeting, RAN4 agreed a baseline assumption that the additional frequency error introduced by satellite and gateway is below [0.4] ppm.


	R4-2109120
	CATT
	Proposal 1: It is proposed to take the RF requirement in 38.104 as the starting point for NTN network side.
Proposal 2: It is proposed to reuse the TN BS types as well as the corresponding reference point for NTN BS. Additional prefix of “NTN” or “HAPS” can be added to distinguish between different features.
Proposal 3: It is proposed to develop NTN BS requirements by focusing on NTN BS type 1-C in Rel-17.
Observation 1: The operating temperature and conditions is not a concern for requirement development.
Proposal 3: it is proposed to define NTN BS classes based on satellite type and typical altitude.
Proposal 4: It is proposed to determine the issue in 2.1~2.4 before discussing RF requirements. 


	R4-2110616
	ZTE Corporation
	Proposal 1: EVM distortion factor due to wireless feeder link should be taken into account when discussing the highest modulation order and EVM performance for the supported modulation order. 
Proposal 2: For NTN-gateway without baseband capability with wireless connected with gNB, EVM distortion due to wireless link between NTN-gateway and gNB should be taken into account when specifying the highest supported modulation order in addition to proposal 1.
Proposal 3: for different NTN architecture, the following RF requirement framework should be defined.
For Case A: general BS RF requirement on service link is needed to be specified only and demod requirement defined at gNB; 
For Case B: take RF repeater requirement framework as reference (service link+link between gateway and gNB) and demod requirement defined at gNB;  
For Case C: take relay or IAB requirements framework as reference (service link+link between gateway and gNB) and demod requirement defined at gNB; 


	R4-2108464
	Qualcomm Incorporated
	Observation 1: At least for 1610.0 – 1626.5 MHz in L-band, there is IDC issue between NTN uplink and GNSS. 
Proposal 1: RAN4 to consider IDC scheme for NTN and GNSS if the frequency range of 1610.0 – 1626.5MHz in L-band is allocated to NTN uplink.
Proposal 2: RAN4 to further evaluate the potential IDC issue for the frequency range of 1626.5 – 1660.5 MHz & 1668 – 1675 MHz in L-band.
Proposal 3: RAN4 to identify if there is inter-device interference issue between NTN and GNSS and specify the UE to UE co-existence requirements if needed. 

	R4-2111474
	THALES
	Proposal 1: RAN4 to define the budget considered for the tolerated error on NTN UE Doppler pre-compensation related to satellite movement.
Proposal 2: The NTN UE Doppler pre-compensation shall be accurate to within x% value of ±0.1 ppm as observed over a period of 1 ms by the gNB. The value of x% is for FFS.
Note: The gNB refers to RAN3 NTN architecture. 

Proposal 3: The NTN UE Doppler pre-compensation shall be accurate to within 20% value of ±0.1 ppm as observed over a period of 1 ms by the gNB.
Note: The gNB refers to RAN3 NTN architecture. 

Proposal 4: RAN4 to derive specific accuracy test for NTN UE Doppler pre-compensation mechanism.


	
	
	

	
	
	



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 network side requirements
Sub-topic description: 
RAN4 has agreed to use the RAN3 NTN network side architecture as baseline assumption. The network side requirement can be triggered and some general aspects need to reach consensus to further progress the work.


Open issues and candidate options before e-meeting:
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Issue 1-1-1: What type of requirement should be developed for NTN network side?
· Proposals
· Option 1: It is proposed to take the RF requirement in 38.104 as the starting point for NTN network side.
· Option 2: It is proposed to take the repeater requirement as the starting point for NTN network side.
· Option 3: Other, please specify.
· Recommended WF
· TBA

Issue 1-1-2: What NTN BS type should be considered?
· Proposals
· Option 1: It is proposed to reuse the TN BS types as well as the corresponding reference point for NTN BS.
· Additional prefix of “NTN” or “HAPS” can be added to distinguish between different features.
· The initial focus in Rel-17 can be NTN BS type 1-C.
· Option 2: Other, please specify.
· Recommended WF
· TBA

Issue 1-1-3: How to define reference point and conduct testing for NTN BS type 1-C?
· Proposals
· Option 1: Point A as reference point and connect NTN payload and NTN-Gateway during the test. (Refer to the following figure).


· Option 2: Other, please specify.
· Recommended WF
· TBA

Issue 1-1-4: How to develop NTN BS classes?
· Proposals
· Option 1: Define NTN BS classes according to the NTN network (HEO, GEO, LEO and HIBS) types and the corresponding typical altitude.
· Option 2: Other, please specify.
· Recommended WF
· TBA

Issue 1-1-5: Do we need to consider special operating condition for NTN BS?
· Proposals
· Option 1: Assuming the temperature control system in satellite can ensure similar operating condition for NTN payload to that for TN BS.
· Option 2: Other, please specify.
· Recommended WF
· TBA

Issue 1-1-6: Whether to consider EVM distortion when discussing the maximum supported modulation order?
· Proposals
· Option 1: Yes
· Proposal 1: EVM distortion factor for wireless feeder link should be taken into account. 
· Proposal 2: For NTN-gateway with wireless connection with gNB, EVM distortion for wireless link between NTN-gateway and gNB should be taken into account in addition to proposal 1.
· Option 2: No, please clarify.
· Recommended WF
· TBA

Sub-topic 1-2 UE aspects – UL frequency error
Sub-topic description: 
The main focus of this sub-topic is to discuss the open issue for NTN UL frequency synchronization requirements. 
Open issues and candidate options before e-meeting:
[bookmark: OLE_LINK14][bookmark: OLE_LINK13]Issue 1-2-1: Is there any intra-gNB related aspects associated with the UE RF frequency error requirement in R4-2106174? (Note: gNB means that in RAN3 NTN architecture)
· Proposals
· Option 1: Yes. Additional error need to be considered.
· Option 2: No. The information in the existing LS is sufficient.
· Recommended WF
· TBA

Issue 1-2-2: Whether to further define the NTN UE Doppler pre-compensation error for satellite movement? E.g. express it in x% of 0.1ppm observed over a period of 1ms by gNB.
· Proposals
· Option 1: Yes. 
· The NTN UE Doppler pre-compensation shall be accurate to within [20%] value of ±0.1 ppm as observed over a period of 1ms by the gNB. (as proposed in R4-2111474)
· Option 2: No. 
· Recommended WF
· TBA

Issue 1-2-3: How to consider the impacts of intra-gNB frequency error？(Note: gNB means that in RAN3 NTN architecture)
· Proposals
· Option 1: The additional frequency error by NTN payload, feeder link Doppler compensation error and NTN-Gateway should be considered from demodulation perspective.
· Evaluation on BS demodulation performance could be considered further.
· Option 2: Other. Please clarify. 
· Recommended WF
· TBA

Issue 1-2-4: Is it necessary to agree a baseline assumption for the maximum additional frequency error introduced by intra-gNB? E.g. the additional total error by NTN payload, feeder link Doppler compensation error and NTN-Gateway
· Proposals
· Option 1: Yes. 
· It is proposed the total frequency error by NTN payload, feeder link Doppler compensation error and NTN-Gateway shall be limited below [0.1~0.15] ppm (comparable to UE).
· Option 2: No. The total frequency error of intra-gNB aspects is out of 3GPP.
· Other. Please clarify.
· Recommended WF
· TBA

Issue 1-2-5: Whether additional LS reply to RAN1 is needed for NTN UE UL frequency error (Question 2)?
· Proposals
· Option 1: Yes. 
· Option 2: No. Please clarify.
· Recommended WF
· TBA

Sub-topic 1-3 UE aspects – IDC/inter-device co-existence issue
The main focus of this sub-topic is to discuss IDC/inter-device co-existence issue for NTN UE. 
Issue 1-3-1: How to consider IDC issue between NTN UL and GNSS receiver?
· Proposals
· Option 1: As proposed in R4-2108464
· Proposal 1: RAN4 to consider IDC scheme for NTN and GNSS if the frequency range of 1610.0 – 1626.5 MHz in L-band is allocated to NTN uplink.
· Proposal 2: RAN4 to further evaluate the potential IDC issue for the frequency range of 1626.5 – 1660.5 MHz & 1668 – 1675 MHz in L-band.
· Option 2: Other. Please clarify.
· Recommended WF
· TBA

Issue 1-3-2: How to consider inter-device interference between NTN and GNSS?
· Proposals
· Option 1: As proposed in R4-2108464
· RAN4 to identify if there is inter-device interference issue between NTN and GNSS and to specify the UE to UE co-existence requirements if needed.
· Option 2: Other, please clarify.
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 
	Company
	Comments

	XXX
	

	Huawei
	Issue 1-1-1
It depends on the architecture. Generally, I think option 1 is feasible.
Issue 1-1-2
In 38.104, we consider frequency range and radiated requirement reference points as two factors for BS type. In Rel-17, 1-C can be considered. However, RAN4 can further come up an additional prefix. “NTN BS” seems too general. Maybe we need to distinguish “satellite” and “HAPS”
Issue 1-1-3
Option 1, but the diagram can be improved.
Issue 1-1-4
In 38.104, we consider deployment scenarios and minimum distance/couple loss as two factors for different BS classes. For NTN, we also need to reach an agreement on the general principle.
Issue 1-1-5
It depends on the operating condition for NTN
Issue 1-1-6
FFS

	CATT
	Issue 1-1-1
Option 1.
Issue 1-1-2
BS type 1-C can be the starting point. Additional prefix like (HEO, GEO, LEO and HIBS) could be considered further as suggested by Huawei. 
Issue 1-1-3
Option 1. Port A may need to change to another name to avoid confusion with that in 36.104/38.104.
Issue 1-1-4
Option 1. The typical altitude can be discussed further. NTN operator’s input is needed.
Issue 1-1-5
Option 1
Issue 1-1-6
Option 1 seems reasonable. However  the typical scenario is wired connection between NTN-gateway and non-NTN infrastructure gNB. So proposal 2 might not be needed.


	Ericsson
	Issue 1-1-1
With the baseline assumption (still pending confirmation on testing), option 1 would be preferred. But if we go for the repeater approach, satellite + GW should follow option 2.
Issue 1-1-2
Option 2: we don’t think 1-C would be a suitable solution for NTN payload as it would force satellite to propose one antenna connector per Rx/Tx branch. The solution would be then builky comparing of an integrated antenna. 1-O might be preferrable then.
Issue 1-1-3
This is also discussed in thread [312], it’s better to have discussion only in that thread then.
Issue 1-1-4
This sounds like a good idea, also aligned with current BS class definition (based on MCL).
Should we have separate TS for HAPS?
Issue 1-1-6
Keep FFS for the time being

	Nokia
	Issue 1-1-1
Option 2
Issue 1-1-2
Option 1
Issue 1-1-3
Option 1 is ok but for Rx should it be the non NTN infra gNB function?
Issue 1-1-4
We are fine to discuss this further.


	THALES
	Issue 1-1-1
Option 1

Issue 1-1-2
Option 1 can be used with NTN BS type similar as to TN NR Wide Area BS. 
1-C, 1-O and 1-H BS types can be used, however some preference could be for BS type 1-C and BS type 1-H.

Issue 1-1-3
Option 1.

Issue 1-1-4
Option 2. Is not a good idea to define NTN BS classes for different constellations. It should be all treated similar as to Wide Area BS.

Issue 1-1-5
Option 1. Similar operating conditions for NTN payload as for TN BS.

Issue 1-1-6
Option 1, Proposal 1 seems the most reasonable. 
When using a feederlink connection as for transparent mode in Rel-17, a new EVM should be defined at satellite level (incorporating feederlink effect). This global EVM value (for NTN-Payload and GW, together) can be defined at the NTN-Payload reference point.

	Hughes/EchoStar
	Issue 1-1-1
Option 1
Issue 1-1-3, follow agreement in thread 312
Issue 1-1-4
To consider NTN network (GEO, MEO, LEO) but can discuss this further.

	ZTE
	Issue 1-1-1
To wait the decision in thread 312 ;
Issue 1-1-2
Whether it’s conducted or OTA based, we  encourage the satellite vendors shows some experience with us.;
Issue 1-1-3
Similar view as Ericsson, and need to wait for the decision from thread 312
Issue 1-1-4
Sounds good to have that different NTN BS class;
Issue 1-1-5
Not sure which kind of requirement would be impacted? Extreme conditions?
Issue 1-1-6
Option 1

	Qualcomm
	Issue 1-1-1
Option 1.
Issue 1-1-3
Option 1.
Issue 1-1-6
Need further study. If cables-based connection is assumed, no need to consider EVM distortion.

	SoftBank
	Issue 1-1-2: 
We think no need to separate the prefix “NTN” as “satellite” and “HAPS” because it seems there is no difference between 1-C, 1-H, 1-O whether using satellite or HAPS. Simulation assumption parameters of HAPS are supposed to use AAS, so 1-C plus 1-O or 1-H can be considered too, as Thales mentioned.
Issue 1-1-4:
Partly agree with Option 1. NTN BS classes should be “HAPS” instead of “HIBS” as described in WID.  As Ericsson mentioned above, there might be no need to separate TS for HAPS. If so, HAPS class can refer to TN Wide Area BS.


 
Sub topic 1-2 
	Company
	Comments

	Huawei
	Issue 1-2-1
Since we can’t normalize the intra-gNB requirements, It depends on How RAN1 make their assumption and what the NTN system implementation is. Anyway, we can’t change the UE RF frequency error requirements.
Issue 1-2-2
No. I’m not sure whether it’s RAN4’s scope to consider NTN UE Doppler pre-compensation accuracy.
Issue 1-2-3
It’s up to implementation. 
Issue 1-2-4
Option 2
Issue 1-2-5
Option 2

	CATT
	Issue 1-2-1
Because intra-gNB interface is non-standard, we don’t know how to consider the intra-gNB aspects in addition to the UE frequency error requirement. Hence we think option 2 is preferred.
Issue 1-2-2
Option 2.
Issue 1-2-3
Option 1. 
Issue 1-2-4
We have a question for clarification, if we don’t make any assumption on the frequency error how to ensure the demodulation performance and the impact to some modulation. 
Issue 1-2-5
Option 1. Additional LS is needed since in the last LS we told RAN1 that “RAN4 is still investigating whether there is intra-gNB aspect to be considered….” Once RAN4 has a conclusion, we may need to further clarify this point.

	Ericsson
	Issue 1-2-1
If we go for option 1, we will need not only to specify requirements but also associated test to verify them. Option 2 might be preferrable.
Issue 1-2-2
Again, with option 1, we would need to be able to test whatever we specify, and this looks nto realistic. Option 2 seems preferrable then.
Issue 1-2-3
Option 2: so far, there is no analysis that would justify payload + feeder link + GW would introduce additional error. And if such error exists, it should remain neglictable comparing to the 0.1 ppm.
Issue 1-2-4
Other: The (payload + feeder link + GW) error shall remain neglictable comparing to the 0.1ppm error.
Issue 1-2-5
Option 2: It would be very difficult to agree on anything more for the time being.

	MediaTek
	Issue 1-2-1
We expect any “payload + feeder link + GW” frequency error to be negligible, compared to UE 0.1ppm frequency error. So no need to discuss defining performance requirements.
Issue 1-2-2
Option 2: Pre-compensation accuracy is included in total UE frequency error observed, so don’t understand why this would need to be separated from that, and also not sure how we would separately test it.  
Issue 1-2-3
Option 2. We expect any “payload + feeder link + GW” frequency error to be negligible, compared to 0.1ppm UE frequency error. So no need to evaluate further assuming this is understood.
Issue 1-2-4
Option 2. We expect any “payload + feeder link + GW” frequency error to be negligible, compared to UE 0.1ppm frequency error.
Issue 1-2-5
We believe that it would be useful to indicate to RAN1 the above response to issue 1-2-4.

	THALES
	Issue 1-2-1
Option 3 actually.
No intra-gNB related aspects associated with UE RF frequency error requirement (same as Option 2). However, information in the existing LS is not sufficient because the LS requires a budget information for the UE pre-compensation error (which is not considered in Option 2).

Issue 1-2-2
Option 1: Actually it should be read as “The NTN UE Doppler pre-compensation shall be accurate to within [x%] value of ±0.1 ppm as observed over a period of 1ms by the gNB”. (as proposed in R4-2111474). [20%] is an example.

It is not (currently) clear which is the (tolerated) amount of Doppler shift pre-compensation resulted from satellite mobility pre-compensation at NTN UE side. This amount of tolerated Doppler shift pre-compensation can be further expressed in terms of percentage value with respect to the total budget of ±0.1 ppm.
RAN1 may use this Doppler shift pre-compensation budget to derive other required parameters such as the precision of ephemeris data, e.g. transmission periodicity, NTN UE acquisition periodicity and the NTN UE prediction parameters (e.g. method, maximum duration, etc.).
RAN4 may also use this Doppler shift pre-compensation budget to derive specific (accuracy) tests for the NTN UE side.


Issue 1-2-3
We are fine with both Option 1 & Option 2, in order:
If Option 1, it should be ±0.05 ppm as per wide area BS.
If Option 2. “NTN-Payload + Feeder link + NTN-GW” should be considered negligible, compared to 0.1ppm UE frequency error. 

Issue 1-2-4
Most probably Option 3, since it should be ±0.05 ppm as per wide area BS. Anyway, it should be considered as negligible.

Issue 1-2-5
Definitely Option 1. LS reply is required with information about 1-2-2.

NTN UE UL frequency error budget is very important for RAN1.

	Hughes/EchoStar
	Issue 1-2-1
We believe it is up to the NTN-payload and Gateway to make the necessary correction to operate with UE consistently. So, we expect intra-gNB frequency error to be negligible.
Issue 1-2-2
Option 2: No
Issue 1-2-3
Same answer as 1-2-1
Issue 1-2-4
Same answer as 1-2-1
Issue 1-2-5
Yes, it would be useful to indicate to RAN1 the above response to issue 1-2-4.

	ZTE
	Issue 1-2-1
Option 2 is more preferred 
Issue 1-2-2
It might be out of RAN4 scope and it’s better to rely on RAN1 analysis;
Issue 1-2-3
If the additional freq errors within payload + feeder link + GW is negligible  and we have some agreement, then it’s also fine for us;
Issue 1-2-4
Similar comment as issue 1-2-3;
Issue 1-2-5
Option 5


	Qualcomm
	Issue 1-2-1
Option 2.
RAN4 don’t have consensus that the frequency error intra-gNB is non-negligible. 
The proposal frequency error in the paper for feeder link+ feeder link is 0.4ppm. Does that means the total frequency error would be 0.1ppm+0.4ppm? And gNB baseband can handle total frequency error?
Issue 1-2-2
Option 2.
We are fine to further discuss the value of x% if RAN1 needs this information but the value does not indicate a sperate requirement on UE pre-compensation accuracy will be defined. And note that the UE pre-compensation accuracy is highly implementation dependent.
Issue 1-2-3
RAN4 should answer the question: whether the intra-gNB frequency error is non-negligible or not. For cable based connection, the intra-gNB frequency error should be negligible at least.
Issue 1-2-4
RAN4 should answer the question: whether the intra-gNB frequency error is non-negligible or not. For cable based connection, the intra-gNB frequency error should be negligible at least.
Issue 1-2-5
Option 2 at this stage. We don’t have any consensus on above issues.

	
	

	
	

	
	


 
Sub topic 1-3 
	Company
	Comments

	Huawei
	Issue 1-3-1 and Issue 1-3-2
Before we jump into this issue, RAN4 need to define the UL/DL frequency range firstly. Secondly, we should consider which frequency range need protecting and what the emission requirements are. With so many open factors, it’s premature to discuss the inter-device interference between NTN and GNSS.


	CATT
	Issue 1-3-1 and Issue 1-3-2
It depends on the conclusion on band definition. But these issues need to be studied anyway.

	MediaTek
	Issue 1-3-1 and Issue 1-3-2
First we should conclude on the band definition and definition of associated basic RF requirements. Until then it doesn’t seem like something that we should treat as a priority.

	THALES
	Issue 1-3-1: We agree that some band definition & UL/DL frequency range should be first clarified.
Issue 1-3-2: We agree that some band definition & UL/DL frequency range should be first clarified.

	Qualcomm
	Issue 1-3-1 and Issue 1-3-2
Agree with we should conclude on the band definition first. IDC issue is triggered by RRM session. We believe it would be good if RF session can have the conclusion on these issues since some of the discussion in RRM session are pending. Encourage RF companies to discuss and conclude the band definition ASAP.



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.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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 

	Sub-topic #1-1
	
The company views for sub topic#1-1 are summarized below,
Issue 1-1-1: What type of requirement should be developed for NTN network side?
· Option 1: It is proposed to take the RF requirement in 38.104 as the starting point for NTN network side.
Support: Huawei, CATT, Ericsson*, THALES, Hughes/EchoStar, ZTE*, Qualcomm
Note*: depending on the conclusion on #312
· Option 2: It is proposed to take the repeater requirement as the starting point for NTN network side.
Support: Nokia
· Option 3: Other, please specify.

Issue 1-1-2: What NTN BS type should be considered?
· Option 1: It is proposed to reuse the TN BS types as well as the corresponding reference point for NTN BS.
· Additional prefix of “NTN” or “HAPS” can be added to distinguish between different features.
· The initial focus in Rel-17 can be NTN BS type 1-C.
                     Support: Huawei, CATT, Nokia, THALES, Softbank
· Option 2: Type 1-O
                     Support: Ericsson, THALES, Softbank
· Option 3: Type 1-H
                     Support: THALES, Softbank
Issue 1-1-3: How to define reference point and conduct testing for NTN BS type 1-C?
· Option 1: Point A as reference point and connect NTN payload and NTN-Gateway during the test. (Refer to the following figure).


Support: Huawei, CATT, Nokia, Qualcomm
· Option 2: follow #312
Support: Ericsson, Hughes, ZTE

Issue 1-1-4: How to develop NTN BS classes?
· Option 1: Define NTN BS classes according to the NTN network (HEO, GEO, LEO and HIBS) types and the corresponding typical altitude.
Support: CATT, Ericsson, Hughes, Softbank
· Option 2: FFS
                     Support:  Nokia, THALES,

Issue 1-1-5: Do we need to consider special operating condition for NTN BS?
· Option 1: Assuming the temperature control system in satellite can ensure similar operating condition for NTN payload to that for TN BS.
Support: CATT, THALES
· Option 2: Other, please specify.

Issue 1-1-6: Whether to consider EVM distortion when discussing the maximum supported modulation order?
· Option 1: Yes
· Proposal 1: EVM distortion factor for wireless feeder link should be taken into account. 
· Proposal 2: For NTN-gateway with wireless connection with gNB, EVM distortion for wireless link between NTN-gateway and gNB should be taken into account in addition to proposal 1.
                    Support:  ZTE, CATT, THALES
· Option 2: FFS
                    Support:  Huawei, Ericsson, Qualcomm

Tentative agreements:
It is proposed to capture the above open issue and potential options in a WF with the purpose of calling for further inputs for NTN BS RF requirements.

Candidate options: 

Recommendations for 2nd round:
Discuss the WF.

	Sub-topic #1-2
	
The company views  for sub topic#1-2 are summarized below,
Issue 1-2-1: Is there any intra-gNB related aspects associated with the UE RF frequency error requirement in R4-2106174? (Note: gNB means that in RAN3 NTN architecture)
· Option 1: Yes. Additional error need to be considered.
· Option 2: No. The information in the existing LS is sufficient.
Support: Huawei, CATT, Ericsson, MediaTek, THALES*, Hughes, ZTE, Qualcomm
Note *: whether LS will be needed will be addressed in Issue 1-2-5.

Issue 1-2-2: Whether to further define the NTN UE Doppler pre-compensation error for satellite movement? E.g. express it in x% of 0.1ppm observed over a period of 1ms by gNB.
· Option 1: Yes. 
· The NTN UE Doppler pre-compensation shall be accurate to within [20%] value of ±0.1 ppm as observed over a period of 1ms by the gNB. (as proposed in R4-2111474)
                     Support: THALES, Qualcomm*
Note *: ok to further discuss the value of x% in RAN4 if RAN1 needs this information but donot agree to define sperate requirement on UE pre-compensation accuracy.

· Option 2: No. 
Support: Huawei, CATT, Ericsson, MediaTek, Hughes, ZTE
Issue 1-2-3: How to consider the impacts of intra-gNB frequency error？(Note: gNB means that in RAN3 NTN architecture)
· Option 1: The additional frequency error by NTN payload, feeder link Doppler compensation error and NTN-Gateway should be considered from demodulation perspective.
· Evaluation on BS demodulation performance could be considered further.
· Option 2: Negligible
Support: Huawei, Ericsson, MediaTek, THALES, Hughes, ZTE, Qualcomm, CATT
Issue 1-2-4: Is it necessary to agree a baseline assumption for the maximum additional frequency error introduced by intra-gNB? E.g. the additional total error by NTN payload, feeder link Doppler compensation error and NTN-Gateway
· Option 1: Yes. 
· It is proposed the total frequency error by NTN payload, feeder link Doppler compensation error and NTN-Gateway shall be limited below [0.1~0.15] ppm (comparable to UE).
· Option 2: No. The total frequency error of intra-gNB aspects is out of 3GPP.
· Other. Please clarify.
Same to the discussion for 1-2-3.
Issue 1-2-5: Whether additional LS reply to RAN1 is needed for NTN UE UL frequency error (Question 2)?
· Option 1: Yes. 
Support: MediaTek, THALES, Hughes
· Option 2: No. Please clarify.
Support: Huawei

Tentative agreements:
The additional frequency error introduced by NTN payload, feeder link Doppler compensation error and NTN-Gateway is negligible. 
Capture the above agreement in the WF.
Candidate options: 

Recommendations for 2nd round:
1. Further check whether there is a need to discuss the value of x% for the NTN UE Doppler pre-compensation error for satellite movement.
2. Confirm the tentative agreement and send additional LS to RAN1?


	Sub-topic #1-3
	The following 2 issues have been discussed.  Companies agree these are important issues to be addressed. However, it should be discussed after the NTN bands are clear.
Issue 1-3-1: How to consider IDC issue between NTN UL and GNSS receiver?
· Option 1: As proposed in R4-2108464
· Proposal 1: RAN4 to consider IDC scheme for NTN and GNSS if the frequency range of 1610.0 – 1626.5 MHz in L-band is allocated to NTN uplink.
· Proposal 2: RAN4 to further evaluate the potential IDC issue for the frequency range of 1626.5 – 1660.5 MHz & 1668 – 1675 MHz in L-band.
· Option 2: Other. Please clarify.

Issue 1-3-2: How to consider inter-device interference between NTN and GNSS?
· Option 1: As proposed in R4-2108464
· RAN4 to identify if there is inter-device interference issue between NTN and GNSS and to specify the UE to UE co-existence requirements if needed.
· Option 2: Other, please clarify.

Tentative agreements:
Analyse the IDC/inter-device interference between NTN UL and GNSS after the NTN band definition is concluded.
Capture the above agreement in the WF.
Candidate options: 

Recommendations for 2nd round:
No further discussion in the 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  

	
	



Discussion on 2nd round (if applicable)


Topic #2: Title
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-20xxxxx
	Company A
	Proposal 1:
Observation 1:



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1: TBA
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 2-2
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2: TBA
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Example 1
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:



Example 2
Sub topic 1-1 
	Company
	Comments

	XXX
	


 
Sub topic 1-2 
	Company
	Comments

	XXX
	


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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”.



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on NTN RF aspects
	Moderator  (CATT)
	.

	
	
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2109055
	Response LS on NTN UL frequency synchronization requirements
	CATT
	To be revised.
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



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
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	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
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