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Introduction
This discussion summary document captures general issues related to RAN4 RF part Rel-17 NR NTN WI, including system parameters, NTN architecture, and regulatory discussions, including exemplary bands. It contains a summary of the contributions under sections and subsections 9.12.1.1, 9.12.1.2, 9.12.1.3, 9.12.1.4 at TSG-RAN WG4 #99-e, together with identified key open issues and recommends topics/questions to be handled via email discussions. The goal of this document is to provide recommendation on prioritization of discussion.
Please also note the draft TSG-RAN WG4 #99-e meeting agenda with respect to NTN topic:
9.12	Solutions for NR to support non-terrestrial networks (NTN)	[NR_NTN_solutions]
9.12.1	General and work plan	[NR_NTN_solutions-Core]
* Include candidate band discussion for FR2 
9.12.1.1	System parameters	[NR_NTN_solutions-Core]
9.12.1.2	NTN architecture	 [NR_NTN_solutions-Core]
9.12.1.3	Regulatory information	[NR_NTN_solutions-Core]
9.12.1.4	Others 	[NR_NTN_solutions-Core]
9.12.2	Coexistence aspects	[NR_NTN_solutions-Core]
9.12.2.1	Coexistence scenarios and Simulation assumptions	[NR_NTN_solutions-Core]
9.12.2.2	Simulation results 	[NR_NTN_solutions-Core]
9.12.3	RF requirements 	[NR_NTN_solutions-Core]
9.12.3.1	Network side requirements 	[NR_NTN_solutions-Core]
9.12.3.2	UE requirements 	[NR_NTN_solutions-Core]
9.12.4	RRM core requirements	[NR_NTN_solutions-Core]
9.12.4.1	General	[NR_NTN_solutions-Core]
9.12.4.2	GNSS-related requirements 	[NR_NTN_solutions-Core]
9.12.4.3	Timing requirements	[NR_NTN_solutions-Core]
9.12.4.4	Measurement requirements	[NR_NTN_solutions-Core]

For informative purpose, RAN4#99-e E-meeting Arrangements and Guidelines proposed the following schedule:
· Moderators provide initial summary (Draft) by Monday May 17th, 7pm UTC
· Companies can provide comments on initial summary by Tuesday May 18th, 7pm UTC
· Moderators kick off email discussion (Wednesday May 19th)
· Companies provide comments for the 1st round (Wednesday May 19th – Friday 9am UTC May 21st)
· Moderators summarize the status and possible proposals, recommending what decisions can be made for 1st round. A formal t-doc will be used (Friday 7pm UTC May 21st)
· Moderators kick off 2nd round email discussion (no later than Monday 3am UTC May 24th)
· After receiving the summary from moderators, session chair may approve documents, make agreements or assign new CRs, WFs, LSs, etc. (Monday 8am UTC May 24th)
· Draft WF/LS and revised CRs/TPs shall be shared by Monday 7pm UTC May 24th
· Formal tdocs of WF/LS/CRs/TPs shall be uploaded to the Inbox by Wednesday 3am UTC, May 26th.
· Companies provide comments for the 2nd	round (no later than Wednesday 7pm UTC May 27th)
· Moderators provide 2nd round summary with a formal tdoc by Thursday 8am UTC, May 27th.

A total of 16 TDocs have been identified for this agenda (please also see the Annex for the details, with all the observations/proposals), however only 14 were available after the submission deadline for RAN4#99-e:
	TDoc Number
	TDoc Type
	Title
	Company
	Status
	General Purpose
	Agenda Item

	R4-2110813
	discussion
	Discussion of FR2 (Ka/Ku) Satellite bands for NR based satellite networks
	Intelsat, Hughes, Inmarsat, ESA, Thales, Fraunhofer
	available
	Discussion
	9.12.1

	R4-2110614
	other
	Discussion on system parameters for NTN
	ZTE Corporation
	available
	Approval
	9.12.1.1

	R4-2110688
	discussion
	On NTN System parameters
	Nokia, Nokia Shanghai Bell
	available
	Approval
	9.12.1.1

	R4-2110413
	other
	Discussion on system parameters on NTN system
	Huawei, HiSilicon
	available
	Approval
	9.12.1.1

	R4-2111423
	discussion
	Reference Deployment Scenario for NTN MSS S-Band
	THALES, Hughes/EchoStar, Inmarsat, ESA
	available
	Discussion
	9.12.1.1

	R4-2109053
	discussion
	Discussion on NTN System parameters for NTN
	CATT
	available
	Discussion
	9.12.1.1

	R4-2109116
	discussion
	Open issues for NTN architecture
	CATT
	available
	Discussion
	9.12.1.2

	R4-2109504
	discussion
	NTN reference point
	CMCC
	available
	Discussion
	9.12.1.2

	R4-2111460
	discussion
	On the Rx Parameters and Rx Testing Setup for NTN gNB
	THALES
	available
	Discussion
	9.12.1.2

	R4-2110120
	other
	Reference points and reference model for NTN
	Ericsson
	available
	Approval
	9.12.1.2

	R4-2110194
	other
	Discussion on RF interfaces for NR to support non-terrestrial networks
	Xiaomi
	available
	Approval
	9.12.1.2

	R4-2110615
	other
	Discussion on NTN architecture
	ZTE Corporation
	available
	Approval
	9.12.1.2

	R4-2110993
	discussion
	About Ka-band proposed for NR-NTN in Rel-17
	Hughes/EchoStar, Inmarsat, Thales, Fraunhofer
	available
	Discussion
	9.12.1.3

	R4-2110118
	other
	NTN - Regulatory and spectrum aspects
	Ericsson
	withdrawn
	Approval
	9.12.1.3

	R4-2109327
	discussion
	Band plan and regulatory requirements related to L-band UL and S-band DL operation
	GLOBALSTAR Inc.
	Available
	Approval
	9.12.1.3

	R4-2109117
	discussion
	On NTN band definition
	CATT
	Reserved
	Discussion
	9.12.1.3



Moderator note1: Please note that Proposal 4 from R4-2111423 (“Reference Deployment Scenario for NTN MSS S-Band”) will be further discussed in [99-e][313] NTN_Solutions_Part2 since it concerns discussions for the coexistence analysis and related RAN4 simulation work.

Moderator note2: Please note that Proposal 4 from R4-2111270 (“NTN - On measurement requirements”) from AI 9.12.4.4 ([99-e][229] NR_NTN_solutions_RRM_1) will be further discussed in [99-e][312] NTN_Solutions_Part1 since it has been decided that it concerns discussions related to RF work.

List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA

Identified topics and issues for the 1st round:
1. Topic #1: NTN Architecture Aspects
a. Issue 1-1-1: Testing Set-up;
b. Issue 1-1-2: Testing Procedure;
c. Issue 1-1-3: DUT Detailed Description;
d. Issue 1-1-4: Feasibility of REFSENS Test;
e. Issue 1-1-5: Feasibility of Blocking Test;
f. Issue 1-1-6: Feasibility of Intermodulation Test;
g. Issue 1-1-7: RF requirements and conduct test based on Port A;
h. Issue 1-2-1: Service Link RF requirements;
i. Issue 1-3-1: Type of connexion between NTN-Gateway and Non-NTN Infrastructure gNB functions;
j. Issue 1-3-2: NTN Capacity;
k. Issue 1-3-3: Gateway + Satellite as a Repeater;
2. Topic #2: NTN Generic Parameters
a. Issue 2-1-1: Frequency Range Definition
b. Issue 2-1-2: BW Configuration 
c. Issue 2-1-3: Supported Channel Bandwidth per Operating Band
d. Issue 2-1-4: Channel Spacing/Channel Raster
e. Issue 2-2-1: New TS for RF NTN
f. Issue 2-3-1: Reference assumption for the amplification process
3. Topic #3: FR1 Generalities
a. Issue 3-1-1: S-Band Reference Operational Deployment Scenario;
b. Issue 3-1-2: Possible Band Configuration for S-Band with SCS 15 kHz; Note: discussion can be separated from coexistence parameters for [99-e][313] NTN_Solutions_Part2
c. Issue 3-1-3: Possible Band Configuration for S-Band with SCS 30 kHz and SCS 60 kHz; Note: discussion can be separated from coexistence parameters for [99-e][313] NTN_Solutions_Part2
d. Issue 3-1-4: FRF values for S-Band;
e. Issue 3-1-5: S-Band Channel Raster;
f. Issue 3-1-6: S-Band Synchronization Raster;
g. Issue 3-1-7: TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation; Note: discussion can be separated from coexistence parameters for [99-e][313] NTN_Solutions_Part2
h. Issue 3-1-8: S-band Extension; Note: discussion can be separated from coexistence parameters for [99-e][313] NTN_Solutions_Part2
i. Issue 3-2-1: Possible Band Configuration for L-Band; Note: discussion can be separated from coexistence parameters for [99-e][313] NTN_Solutions_Part2
j. Issue 3-2-2: L-Band Channel Raster;
k. Issue 3-3-1: Mixed Pairing – General Discussion;
l. Issue 3-3-2: Potential Mixed Pairing Configuration; Note: discussion can be separated from coexistence parameters for [99-e][313] NTN_Solutions_Part2
m. Issue 3-3-3: Existent Regulation with Respect to Mixed Pairing;
4. Topic #4: FR2 Generalities
a. Issue 4-1-1: NR NTN FR2 Introduction to Specification;
b. Issue 4-2-1: General Aspects on Rel-17 NR NTN FR2 Coexistence Studies
c. Issue 4-2-2: Ka-Band Frequency Range for NTN Deployment Scenario in NTN-TN FR2 Coexistence Analysis
d. Issue 4-3-1: NTN SI & WI Scope with respect to VSAT and ESIMs/ESOMPs;









Topic #1: NTN Architecture Aspects
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary

	T-doc number
	Company
	Proposals / Observations

	R4-2109116
	CATT
	Proposal 1: It is proposed to consider wired connection between NTN Gate-way and non-NTN infrastructure gNB function as the typical case.
Observation: It seems no problem to develop RF requirements and conduct test based on Port A in Figure 2-2 for FR1.
Proposal 2: It is proposed to develop RF requirements and conduct test based on Port A in Figure 2-2 for FR1. 


Figure 2-2 Interface and reference point for FR1

	R4-2109504
	CMCC
	Observation 1: it is suggested to use the interface between gateway and non-NTN gNB as Rx reference point considering non-NTN gNB is the last component in the Rx RF linkage from UE to gNB.
Observation 2: RAN4 could define reference point where there is no interface definition in RAN3 with the assumption that the message format received from satellite gateway has been transferred to match NR message format and could be demodulated.
Proposal 1: it is suggested to take satellite + gateway as a single black-box entity without any dedicated Rx requirements and take the interface between gateway and non-NTN gNB as Rx reference point to define/test Rx link RF requirements.

	R4-2111460
	THALES
	Proposal 1: The NTN DUT device for testing Rx NTN gNB parameters shall be composed of the RU NTN, Feederlink Emulator, GW, Non-NTN infrastructure gNB and the required signal generators for 5G NR NTN wanted signal, 5G NR (NTN) interfering signal and CW interfering signal.
Proposal 2: Based on different combinations and following similar testing procedures as in e.g. TS 38.141, the throughput measurement point at the Non-NTN infrastructure gNB can be used to determine the 5% throughput loss. 
Proposal 3: The NTN test setup can use a Feederlink Emulator or not.
Proposal 4: The NTN test setup can use a NTN Channel Emulator or not, with Doppler or without Doppler.
Observation 1: The quality of the radio at the satellite payload side is the most predominant factor of the Rx tests for the gNB side of the NTN service link.

[image: ]
Figure 2. Rx Parameters: Possible REFSENS Test (Alt2)
[image: ]
Figure 3. Rx Parameters: Possible Blocking Test
[image: ]
Figure 4. Rx Parameters: Possible Intermodulation Test

	R4-2110120
	Ericsson
	Proposal 1: RAN4 should handle gateway + satellite as a repeater and specify needed requirements for gateway + satellite in a new NTN repeater specification.

	R4-2110194
	Xiaomi
	Proposal: it is proposed that defining RF requirements for service link shall be considered as a priority.

	R4-2110615
	ZTE Corporation
	Proposal 1: to discuss what’s functionality expected for gNB and what’s kind of requirement to be tested;
Proposal 2: for Case A, at least the baseband capability of gNB to serve the service link should be tested, and the corresponding requirement should be defined at the reference point between gateway and gNB; 
Proposal 3: for Case B/C, to define reference point between gateway and gNB for the purpose of testing baseband capability of NTN system; 
[image: ]



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 
Sub-topic description: On the Rx Parameter Testing for the Service LinkRAN4#98-bis-e meeting agreements:

· RAN4 shall consider the architecture defined by RAN3 as baseline and shall allow further potential modifications if required pending further check on test feasibility.
· RAN4 shall consider the architecture defined by RAN3 as baseline for test setup pending on further check on test feasibility.



RAN4#98-bis-e meeting agreements:

· Baseline assumption: The linkage between NTN Gateway and non-NTN gNB is up to implementation and without 3GPP standardized solution
· Pending on further check on the test feasibility of Rx requirements on gNB side of service link
· RAN4 to decide if there are any testing concerns for Satellite + feeder link + NTN-Gateway + gNB as a single entity, and why.

Moderator note1: Therefore, the goal of this section is to first decide if the tests are feasible or not.
Moderator note2: Further, in R4-2106147 (Email discussion summary for [98-bis-e][307] NTN_Solutions_Part1), a short list of Rx parameters with testing concerns are available. The moderator also asked explanations for why testing could not be feasible. RAN4#98-bis-e R4-2106147:
Company
Rx parameter on the service link
for (Satellite + feeder link + NTN-Gateway + gNB) as a single entity
Expressed Testing Concern (or other comment)
Ericsson
REFSENS being the basis for many other Rx requirements, we would like to understand how the following 3 requirements would be tested (test set up + test procedure) :
REFSENS
Blocking
Rx intermodulation

Nokia
Similar comment as Ericsson on Rx parameters. 
Also, even if this is seen as a single entity, requirements will need to be defined to ensure aspects as timings. We should emphasize that this design, illustrated in issue 1-3, is targeted RAN1/2 and has a note explicit highlighting this limitation in the RAN3 CR.

Inmarsat

No concern expressed.  We need more details from the concerned companies regarding the specific issues. 
REFSENS for example in our view does not present any specific issues if the whole (Satellite + feeder + NTNGW + gNB) is considered as a black box.  Assuming the feeder link is left to implementation, the collective losses remaining can be calculated and subsumed into a single IL value, while the rest can follow same principles as for terrestrial gNB. 
It’s also unclear how timing concerns apply, since the satellite + feeder + NTNGW are transparent elements in the RF link path.
Please provide further details on the issues, if any.
THALES

Only a comment: As already explained in the GTW session, we have to be careful when describing the architecture (and this is the reason for which RAN3 architecture comes back many times) since there might be a capacity issue if NTN architecture considers (Satellite+Feederlink+GateWay) as a single entity (Repeater).
At least for the satellite case, the number of beams may be very high, and this would complicate a lot the connectivity at the GW side with the Non-NTN infrastructure.





Open issues and candidate options before e-meeting:
Issue 1-1-1: Testing Set-up
· Proposals
· Option 1: It is proposed to develop RF requirements and conduct test based on Port A


· Recommended WF
· Develop RF requirements and conduct test based on Port A

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Disagree 
	To take any position on this proposal, we need first to make sure we all have the same definition of port A. According to TS 36.104/38.104, an antenna connector (port A) is the connector at the conducted interface of BS type 1-C. The requirements applied at this BS antenna connector (port A) for a single transmitter or receiver. And, in case of multi-carrier transmission with one or multiple transmitter antenna connectors, the requirements apply for each transmitter antenna connector. So, for receiver requirements, when BS is configured to receive multiple carriers, all the throughput requirements are applicable for each received carrier.
So, if we adopt this proposal, this would means a satellite will have those antenna connectors accessible for testing, which would also mean a considerable increase of size and weigth….
We think a type 1-O BS would be more relevant for NTN but, of course, welcome satellite’s manufacturer to comment further and give their inputs.

	CATT
	Agree 
	To avoid confusion with Port A defined in 38.104/36.104, it can be named differently for this port. 
Whether antenna connector can be accessible or not will highly determine whether we use BS type 1-C or 1-O.  
Open for further discussion. Especially satellite manufacturer and operator inputs are expected. 

	Huawei
	Agree partially
	It seems that we discuss this topic in both thread 312 and 314. Maybe the diagram can be further improved.

	Qualcomm
	Agree
	The proposal aligns with the baseline assumptions from RAN4#98bis-e. We are open to further discuss the BS type.

	Hughes/EchoStar
	Agree
	The proposal aligns with the baseline assumptions from RAN4#98bis-e. 

	Nokia
	Agree partially 
	This can only be agreed if the NTN payload + feeder link do not introduce any inaccuracies, as at the gNB it needs to be the same, so this conditions should be added.

	Intelsat
	Agree
	The proposal aligned with the baseline assumptions from RAN4#98bis-e

	Xiaomi
	Agree
	Agree with the assumption.

	THALES
	Agree
	Very interesting discussion.
Actually, we think that NTN should consider all BS types in FR1, for the NTN payload: 1-C, 1-H, 1-O.
However, in AIT phase (i.e. during Assembly, Integration and Test), the NTN-Payload is usually tested in conducted mode, meaning that the (radiant) antenna elements are disconnected before connecting the test equipment. We could therefore start with 1-C, 1-H, but there should (probably) not be any restriction for 1-O. 
In any case, we should treat with priority conducted mode testing.
However, very important, RAN4 should reconsider/adapt the reference measurement channels for NTN.
As also explained in our contribution R4-2111460, the proposed testing procedures/test setups may have several alternatives (with different channel models, with or without feeder link emulator, with wired connections or OTA, etc.). We only wanted to show that Rx testing procedures are feasible and in different conditions.

	ZTE
	
	Even if this is cabled connected between gateway and gNB,  then it’s still necessary to test Rx demod performance, if putting all the components within the chamber, it might be a bit challenging, instead if tested by reference point between gateway and gNB, it might be beneficial for conformance testing.

	Inmarsat
	Agree
	The proposal aligns with the baseline assumptions from RAN4#98bis-e. BS type could be created to capture key differences with TN BS

	
	
	

	
	
	



It seems that there is not a strong disagreement. 

Therefore, the moderator suggests the following proposals for the WF:
Proposal 1-1-1-1: RAN4 should first consider conducted mode testing (e.g. 1-C, 1-H) for NTN gNB. 1-O can be considered in a later stage. 
Note1: in AIT phase (i.e. during Assembly, Integration and Test), the NTN-Payload is usually tested in conducted mode, meaning that the (radiant) antenna elements are disconnected before connecting the test equipment. RAN4 could therefore start with 1-C and/or 1-H, but there should (probably) not be any restriction for 1-O.
Note2: For NTN gNB please refer to RAN3 NTN architecture.
Proposal 1-1-1-2: RAN4 should reconsider/adapt the reference measurement channels for NTN use case.





Issue 1-1-2: Testing Procedure
· Proposals
· Option 1: Based on different combinations and following similar testing procedures as in e.g. TS 38.141-like, the throughput measurement point at the Non-NTN infrastructure gNB can be used to determine the 5% throughput loss.
· Recommended WF
· Similar testing procedures as in 38.141-like. Based on different combinations and following similar testing procedures as in e.g. TS 38.141-like, the throughput measurement point at the Non-NTN infrastructure gNB can be used to determine the 5% throughput loss.

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Agree
	Actually, all Rx requirements are based on throughput measurement and this can only be done at the “Non-NTN infrastructure gNB” with a transparent architecture.

	CATT
	Agree
	

	Huawei
	 Agree
	

	Hughes/EchoStar
	Agree
	

	Nokia 
	Agree
	

	Intelsat
	Agree
	

	Xiaomi
	Agree
	

	THALES
	Agree
	We are happy to see that all companies agree with this assumption.

	ZTE
	Agree 
	

	Inmarsat
	Agree
	

	
	
	

	
	
	



It seems that there is a complete agreement for the WF and for the Option 1. 

Therefore, the moderator suggests the following proposals for the WF:
Proposal 1-1-2-1: RAN4 shall consider for NTN framework similar testing procedures as in TS 38.141-like. Based on different combinations and following similar testing procedures as in e.g. TS 38.141-like, the throughput measurement point at the Non-NTN infrastructure gNB can be used to determine the 5% throughput loss.
Note1: For the Non-NTN infrastructure gNB, please refer to RAN3 NTN architecture.






Issue 1-1-3: DUT Detailed Description
· Proposals
· Option 1: The NTN DUT device for testing Rx NTN gNB parameters shall be composed of the RU NTN, (potentially) Feederlink Emulator, GW, Non-NTN infrastructure gNB and the required signal generators for 5G NR NTN wanted signal, 5G NR (NTN) interfering signal and CW interfering signal.
· Recommended WF
· The NTN DUT device for testing Rx NTN gNB parameters shall be composed of the RU NTN, (potentially) Feederlink Emulator, GW, Non-NTN infrastructure gNB and the required signal generators for 5G NR NTN wanted signal, 5G NR (NTN) interfering signal and CW interfering signal.

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Disagree for the time being
	More detailed description is needed.
What is the “RU NTN”? A clear detailed definition would be needed here. Also, what is the interface to RU NTN, is it air interface or antenna connector? 
Is the feederlink emulator a certified product?
What is the feederlink+GW emulator and is it a certified product? 
The signal generators are not part of the NTN DUT, they should come from TE vendors.

	CATT
	Agree in principle.
	Generally is ok. Further revisit on details is not precluded.

	Huawei
	Agree partially
	Maybe it's a feasible approach to test the satellite + GW together. If this approach is usually used for satellite vendor or some organizations, that's very helpful. However, some details can be further discussed in the future. More input are needed.

	Nokia
	
	Further study is needed.

	Intelsat
	Agree
	

	THALES
	Agree
	As also explained in our contribution R4-2111460, the proposed testing procedures/test setups may have several alternatives (with different channel models, with or without feeder link emulator, with wired connections or OTA, etc.). We only wanted to show that testing is feasible and in different conditions.

Instead of RU NTN we may consider NTN-Payload RF. Also we don’t need to consider feederlink emulator as certified product. Actually the NTN-Payload RF can be directly connected to the GW. All alternatives are possible.
[image: ]
However, very important, RAN4 should reconsider/adapt the reference measurement channels for NTN.


	ZTE
	
	Whether it’s conducted or OTA for reference point should be clarified.

	Inmarsat
	Agree partially
	The approach is fine but WF proposal may need to be expanded with more details.
It must be noted that satellites can vary a lot from one another, depending on orbit, constellation, architecture.  Same holds for feeder link and GW antennas. The system should be considered in its entirety as a black box for now.

	
	
	

	
	
	



It seems that there might be some partial agreement if WF is adapted accordingly. Therefore, after removing “RU NTN” the moderator suggests the following proposals for the WF:
Proposal 1-1-3-1: The NTN DUT device for testing Rx NTN gNB parameters shall be composed of the NTN-Payload RF, (potentially) Feederlink Emulator, GW, Non-NTN infrastructure gNB and the required signal generators for 5G NR NTN wanted signal, 5G NR (NTN) interfering signal and CW interfering signal.
Note1: For the Non-NTN infrastructure gNB, please refer to RAN3 NTN architecture.
Or alternatively:
Proposal 1-1-3-1: The NTN DUT device for testing Rx NTN gNB parameters shall be composed of the NTN-Payload RF, GW, Non-NTN infrastructure gNB and the required signal generators for 5G NR NTN wanted signal, 5G NR (NTN) interfering signal and CW interfering signal.
Note1: For the Non-NTN infrastructure gNB, please refer to RAN3 NTN architecture.

Issue 1-1-4: Feasibility of REFSENS Test
· Proposals
· Option 1: REFSENS test is feasible
[image: ]

· Recommended WF
· REFSENS test is feasible for (Satellite + feeder link + NTN-Gateway + Non-NTN infrastructure gNB) as a single entity

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Disagree for the time being
	We understand there was very little time to collect all needed information but we can’t make any decision on such basic figure, additional information is required.
Same questions as above for 1-1-3. Again, the interface between RU NTN and the NTN channel emulator shall be clarified: is it air interface? Or is it antenna connectors (which means the satellite antenna is not included in the RU NTN)? 
From the figure, it seems only antenna connector(s) is considered for RU NTN. Does that means there won’t be any product with integrated antenna? This would look strange to us as conducted products are always more builky, which is not expected for satellite. It would be very helpful to get more detailed description on how the antenna is integrated in a satellite (some product description and/or photos would be welcome). 
UE should not be part of this picture, we should have a signal generator instead.

	CATT
	
	Need to clarify whether taking BS type 1-C or BS type 1-O as the starting point. Issue 1-1-1 needs to be clarified at first.

	Nokia
	
	Further study is needed

	THALES
	Agree
	As also explained in our contribution R4-2111460, the proposed testing procedures/test setups may have several alternatives (with different channel models, with or without feeder link emulator, with wired connections/conducted testing or OTA testing, etc.). We only wanted to show that testing is feasible and in different conditions.
As explained in R4-2111460 we can have a signal generator instead of the UE. 
Instead of RU NTN we may consider NTN-Payload RF. Also we don’t need to consider feederlink emulator as certified product. Actually the NTN-Payload RF can be directly connected to the GW. All alternatives are possible.
[image: ]

All these are very small details, we wanted to capture as much as possible (please see for example the other tests). There are many possible alternatives. We only wanted to show that testing is feasible and in different conditions, because in RAN4#98bis-e we were told by some companies that some of Rx (satellite) testing procedures are difficult to handle, and there were some expressed concerns.

We can assume starting with BS type 1-C or BS type 1-H. BS type 1-O can be consider later on.

However, very important, RAN4 should reconsider/adapt the reference measurement channels for NTN.

	ZTE
	
	Similar as previous comments. 

	Inmarsat
	Agree
	We agree that REFSENS test is feasible.  Further details can be discussed.


	
	
	

	
	
	



It seems that there might be some partial agreement if WF is adapted accordingly. Therefore, after adding “NTN-Payload RF” and “Signal Generator for the wanted signal” to remove any misunderstanding, the moderator suggests the following proposals for the WF:
Proposal 1-1-4-1: REFSENS test is feasible for (Satellite + feeder link + NTN-Gateway + Non-NTN infrastructure gNB) as a single entity.
[image: ]
Note1: For the Non-NTN infrastructure gNB, please refer to RAN3 NTN architecture.
Proposal 1-1-4-2: REFSENS test can be performed in conducted mode, by considering BS type 1-C and/or 1-H. 1-O can be considered FFS for the time being.

Issue 1-1-5: Feasibility of Blocking Test
· Proposals
· Option 1: Blocking test is feasible
[image: ]
· Recommended WF
· Blocking test is feasible for (Satellite + feeder link + NTN-Gateway + Non-NTN infrastructure gNB) as a single entity
Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Disagree
	Same comments as for 1-1-4

	CATT
	Disagree 
	We are not sure throughput can be measured at non-NTN infrastructure gNB. The interface between NTN-Gateway and non-NTN infrastructure gNB is non-standard. The connection can be a RF connection, fiber or wireless, it’s unclear how to specify throughput at this point.

	Nokia
	
	Further study is needed

	THALES
	Agree
	As also explained in our contribution R4-2111460, the proposed testing procedures/test setups may have several alternatives (with different channel models, with or without feeder link emulator, with wired connections/conducted testing or OTA testing, etc.). We only wanted to show that Rx testing is feasible and in different conditions.
As explained in R4-2111460 we can have a signal generator instead of the UE. There are very small details, we wanted to capture as much as possible (please see for example the other tests). There are many possible alternatives. We only wanted to show that testing is feasible and in different conditions, because in RAN4#98bis-e we were told by some companies that some of Rx (satellite) testing procedures are difficult to handle, and there were some expressed concerns.

The raised points are very small details. We don’t understand what is still unclear.

We can assume starting with BS type 1-C or BS type 1-H. BS type 1-O can be consider later on.
The figure has been also updated with NTN-Payload RF:

[image: ]

	ZTE
	
	It;s better to include any kind of connections method. 

	Inmarsat
	Agree
	Question for the companies that disagree: if we take the gNB as a single black box, why do we need to specify internal interfaces?  
What if we consider that the NTN part is an RRH/RRU? 

	
	
	

	
	
	



It seems that there might be some partial agreement if WF is adapted accordingly. Therefore, after adding “NTN-Payload RF” in order to remove any misunderstanding, the moderator suggests the following proposals for the WF:

Proposal 1-1-5-1: Blocking test is feasible for (Satellite + feeder link + NTN-Gateway + Non-NTN infrastructure gNB) as a single entity
[image: ]

Note1: For the Non-NTN infrastructure gNB, please refer to RAN3 NTN architecture.
Proposal 1-1-5-2: Blocking test can be performed in conducted mode, by considering BS type 1-C and/or 1-H. 1-O can be considered FFS for the time being.


Issue 1-1-6: Feasibility of Intermodulation Test
· Proposals
· Option 1: Intermodulation test is feasible
[image: ]

· Recommended WF
· Intermodulation test is feasible for (Satellite + feeder link + NTN-Gateway + Non-NTN infrastructure gNB) as a single entity


Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Disagree
	Same comments as for 1-1-4

	CATT
	Disagree 
	Same comments as for 1-1-5

	Nokia
	
	Further study is needed

	THALES
	Agree
	As also explained in our contribution R4-2111460, the proposed testing procedures/test setups may have several alternatives (with different channel models, with or without feeder link emulator, with wired connections/conducted testing or OTA testing, etc.). We only wanted to show that Rx testing is feasible and in different conditions.
As explained in R4-2111460 we can have a signal generator instead of the UE. There are very small details, we wanted to capture as much as possible (please see for example the other tests). There are many possible alternatives. We only wanted to show that testing is feasible and in different conditions, because in RAN4#98bis-e we were told by some companies that some of Rx (satellite) testing procedures are difficult to handle, and there were some expressed concerns.

The raised points are very small details. We don’t understand what is still unclear.

We can assume starting with BS type 1-C or BS type 1-H. BS type 1-O can be consider later on.

The figure has been also updated with NTN-Payload RF:
[image: ]
Basically, DUT is to be tested as a NTN NR gNB/BS (according to RAN3 architecture).

	ZTE
	
	Similar comment as Ericsson, it’s welcome to have commercial product on NNT antenna 

	Inmarsat
	Agree
	Same comment as above.

	
	
	

	
	
	



It seems that there might be some partial agreement if WF is adapted accordingly. Therefore, after adding “NTN-Payload RF” in order to remove any misunderstanding, the moderator suggests the following proposals for the WF:
Proposal 1-1-6-1: Intermodulation test is feasible for (Satellite + feeder link + NTN-Gateway + Non-NTN infrastructure gNB) as a single entity.
[image: ]

Note1: For the Non-NTN infrastructure gNB, please refer to RAN3 NTN architecture.
Proposal 1-1-6-2: Intermodulation test can be performed in conducted mode, by considering BS type 1-C and/or 1-H. 1-O can be considered FFS for the time being.


Issue 1-1-7: RF requirements and conduct test based on Port A
· Proposals
· Option 1: No problem to develop RF requirements and conduct test based on Port A for FR1.

· Recommended WF
· There is no longer a concern with respect to developing RF requirements and conduct test based on Port A 

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Disagree
	See our previous comments.
We don’t think 1-C is the most relevant BS type for NTN, but we would strongly welcome more information from satellite companies as asked precisely in the previous issues.

	CATT
	Agree
	If type 1-C is agreed as the starting point.

	Qualcomm
	Agree
	

	Hughes/EchoStar
	Agree
	

	Nokia
	Disagree
	We do not think all the concern have been mitigated since so many aspects are still open and discussed.

	Intelsat
	Agree
	

	THALES
	Agree
	As also explained in our contribution R4-2111460, the proposed testing procedures/test setups may have several alternatives (with different channel models, with or without feeder link emulator, with wired connections/conducted testing or OTA testing, etc.). We only wanted to show that Rx testing is feasible and in different conditions.
As explained in R4-2111460 we can have a signal generator instead of the UE. There are very small details, we wanted to capture as much as possible (please see for example the other tests). There are many possible alternatives. We only wanted to show that testing is feasible and in different conditions, because in RAN4#98bis-e we were told by some companies that some of Rx (satellite) testing procedures are difficult to handle, and there were some expressed concerns.

The raised points are very small details. We don’t understand what is still unclear.

We can assume starting with BS type 1-C or BS type 1-H. BS type 1-O can be consider later on.

Basically, DUT is to be tested as a NTN NR gNB/BS (according to RAN3 architecture), and similarly as to TN NR gNB.

However, very important, RAN4 should reconsider/adapt the reference measurement channels for NTN

	Inmarsat
	Agree
	If there are still concerns, we should discuss the details further, but we don’t have a specific concern. We may need to define a different BS type.

	
	
	

	
	
	



It seems that there might be some partial agreement if WF is adapted accordingly. The moderator therefore suggests the following proposals for the WF:
Proposal 1-1-7-1: Evidence has been provided to show that Rx testing is possible when considering (NTN-Payload + feeder link + NTN-Gateway + Non-NTN infrastructure gNB) as a single entity.
Proposal 1-1-7-2: There is no longer a concern with respect to develop RF requirements and conduct Rx tests when considering (NTN-Payload + feeder link + NTN-Gateway + Non-NTN infrastructure gNB) as a single entity.
Proposal 1-1-7-3: In a first step, RAN4 can assume BS type 1-C or BS type 1-H for NTN gNB tests. BS type 1-O type can be consider later on for OTA NTN tests.






Sub-topic 1-2
Sub-topic description Service Link AssumptionsRAN4#98-e Agreements:
· RAN4 shall define the corresponding RF requirements for service link between UE and satellite 


Open issues and candidate options before e-meeting:
Issue 1-2-1: Service Link RF requirements
· Proposals
· Option 1: Defining RF requirements for service link shall be considered as a priority.
· Recommended WF
· Defining RF requirements for service link shall be considered as a priority.

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.

	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Disagree
	Priority comparing to what? 
Better to keep RAN4#98-e agreement

	CATT
	Partly agree
	What does it mean by “considered as a priority” ? Is the intention to define requirement for other interface except service link?

	Huawei
	
	There is no need to review previous agreement since the time is limited.

	Qualcomm
	Partly agree
	Share similar concerns as CATT. 

	Hughes/EchoStar
	Agree
	This the core requirement of RAN4

	Nokia
	Disagree
	We should not change previous agreements 

	Intelsat
	Agree
	

	THALES
	Agree
	Focus on service link. We can also keep RAN4#98-e agreement

	ZTE
	
	There are no much meaning to have such prority since coexistence work is already done for service link.

	Inmarsat
	Partially agree
	New wording: RAN4 shall define RF requirement only for the service link

	
	
	

	
	
	



After receiving all comments, the moderator suggests the following proposals for the WF:
Proposal 1-2-1-1: RAN4 shall define RF requirement only for the service link.

Sub-topic 1-3
Sub-topic description Connectivity between NTN-GW and Non-NTN infrastructure gNBRAN4#98-e Agreements:
· FFS whether RAN4 shall define RF requirements for the linkage between NTN-Gateway and gNB
· Companies are encouraged to further clarify and discuss the assumption of the linkage between NTN-Gateway and gNB


Open issues and candidate options before e-meeting:
Issue 1-3-1: Type of connexion between NTN-Gateway and Non-NTN Infrastructure gNB functions
· Proposals
· Option 1: The linkage between NTN-Gateway and Non-NTN Infrastructure gNB functions is expected to be typically implemented with a non-RF connection
· Option 2: The linkage between NTN-Gateway and Non-NTN Infrastructure gNB functions is expected to be typically implemented with a RF connection
· Recommended WF
· TBA

Question: Which option (listed above) do you prefer? Please provide your answer(s) e.g. “Yes” or “No”.
[Note: Companies are encouraged to provide justification for their choices.]

	Company
	Comments Option 1
	Comments Option 2

	CATT
	Both are potentials

	Huawei
	Yes
	

	Qualcomm
	If option 1 is confirmed as the typical implementation, we can deprioritize option 2. 
	If option 1 is confirmed as the typical implementation, we can deprioritize option 2.

	Hughes/EchoStar
	Yes
	Yes

	Nokia
	We are fine to use this assumption for satellite based deployments. 
	

	Intelsat
	Yes
	Yes

	THALES
	Basically Yes, for capacity reasons.
This is the typical implementation.
	Option 2 could be deprioritized.

	Inmarsat
	Yes
	Yes, but no requirement definition is expected. This is left to implementation and the whole Satellte + feeder link + GW + gNB should be considered as a single entity.

	
	
	

	
	
	



After receiving all comments, the moderator suggests the following proposals for the WF:
Proposal 1-3-1-1: The linkage between NTN-Gateway and Non-NTN Infrastructure gNB functions is expected to be typically implemented with a non-RF connection.
Issue 1-3-2: NTN Capacity
Moderator Note1: As already explained in the GTW session from RAN4#98-bis-e, we have to be careful when describing the architecture (and this is the reason for which RAN3 architecture comes back many times) since there might be a capacity issue if NTN architecture considers (Satellite+Feederlink+GateWay) as a single entity (Repeater). At least for the satellite case, the number of beams may be very high, and this would complicate a lot the connectivity at the GW side with the Non-NTN infrastructure.
· Proposals
· Option 1: Expressed concerns with NTN capacity issue if (Satellite+Feederlink+GW) as a Repeater.
· Option 2: No expressed concerns with NTN capacity issue if (Satellite+Feederlink+GW) as a Repeater.
· Recommended WF
· TBA

Question: Which option (listed above) do you prefer? Please provide your answer(s) e.g. “Yes” or “No”.
[Note: Companies are encouraged to provide justification for their choices.]

	Company
	Comments Option 1
	Comments Option 2

	CATT
	Actually it’s unclear how to consider it as repeater since the interface between Gateway and ground gNB is non-standard. 

	Huawei
	Yes
	

	Qualcomm
	Yes
	If tread Satellite+Feederlink+GW as a Repeater, there would be no network timing adjustment at all.

	Hughes/EchoStar
	Yes
	

	THALES
	Yes, expressed concerns because the Repeater will have to handle thousands of connections between GW and Non-NTN Infrastructure gNB.
Moreover, if Satellite+Feederlink+GW as repeater, also expressed timing adjustments concerns (non-deterministic timing errors because of the RF interface with the Non-NTN Infrastructure gNB)
	

	Inmarsat
	Yes
	No, it’s not possible to consider Satellite+feederlink+GW as a Repeater because it has problematic consequences on the satellite payload architecture.

	
	
	

	
	
	



After receiving all comments, the moderator suggests the following proposals for the WF:
Proposal 1-3-2-1: RAN4 acknowledges received expressed concerns with NTN capacity if (Satellite+Feederlink+GW) is considered as a Repeater.



Issue 1-3-3: Gateway + Satellite as a Repeater
Moderator Note: The moderator kindly reminds the previous agreements:RAN4#98-bis-e meeting agreements:

· Baseline assumption: The linkage between NTN Gateway and non-NTN gNB is up to implementation and without 3GPP standardized solution
· Pending on further check on the test feasibility of Rx requirements on gNB side of service link
· RAN4 to decide if there are any testing concerns for Satellite + feeder link + NTN-Gateway + gNB as a single entity, and why.


Therefore, according to RAN4#98e-bis decisions, Repeater discussions should continue only if there are testing concerns for Satellite + feeder link + NTN-Gateway + gNB as a single entity.RAN4#98-bis-e meeting agreements:

· RAN4 shall consider the architecture defined by RAN3 as baseline and shall allow further potential modifications if required pending further check on test feasibility.
· RAN4 shall consider the architecture defined by RAN3 as baseline for test setup pending on further check on test feasibility.





· Proposals
· Option 1: Postpone discussion to another meeting, and only if Rx testing with satellite RF is not possible.
· Option 2: RAN4 should handle gateway + satellite as a repeater and specify needed requirements for gateway + satellite in a new NTN repeater specification.
· Option 3: Take satellite + gateway as a single black-box entity without any dedicated Rx requirements and take the interface between gateway and non-NTN gNB as Rx reference point to define/test Rx link RF requirements.
· Recommended WF
· TBA

Question: Which option (listed above) do you prefer? Please provide your answer(s) e.g. “Yes” or “No”.
[Note: Companies are encouraged to provide justification for their choices.]

	Company
	Comments Option 1
	Comments Option 2
	Comments Option 3

	Ericsson
	No, it’s difficult to postposne the discussion as it’s a key one to specify requirements
	Yes
	This seems to be a new proposal, was it mentioned in any tdoc? It would need more detailed description to better understand pros and cons.

	CATT
	No
	No
	No
It is related to the discussion for previous question.

	Huawei
	Not sure we can discuss the Rx test very specifically.
	No
	No. Since we have no requirements for feederlink.

	Qualcomm
	No
We should follow the baseline assumption from RAN4#98bis-e meeting
	No
	No
Option 3 is a superset of option 2? It is not clear how to define requirements. It will make the Rx requirements more complicated.

	Hughes/EchoStar
	No. To agree that Satellite + feeder link + NTN-Gateway + gNB as a single entity consistent with RAN3 
	No
	No

	Nokia
	No
	This might be possible
	No

	Intelsat
	No
	No
	No

	Xiaomi
	No
	No
	No

	THALES
	Please note that the Issue 1-3-3 concerns “Gateway + Satellite as a Repeater”
It might be some misunderstanding. Actually our TDOC R4-2111460 shows that testing Rx parameters at NTN Payload side is possible.
So we think that we should postpone (Gateway + Satellite) as a Repeater discussion because testing (Satellite+GW+Non-NTN infrastructure) as a single entity does not have any concerns.
We can also continue to use RAN4#98bis-e agreement, of course.
	No
	No

	Inmarsat
	No
	No
	No

	
	
	
	

	
	
	
	



The moderator suggest to continue using continue to use RAN4#98bis-e agreement. No tentative proposal is made.



Companies views’ collection for 1st round 
Open issues 

	Company
	Comments

	XXX
	Please see above




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 

	Issue 1-1-1: Testing Set-up;

	Tentative agreements:
Proposal 1-1-1-1: RAN4 should first consider conducted mode testing (e.g. 1-C, 1-H) for NTN gNB. 1-O can be considered in a later stage. 
Note1: in AIT phase (i.e. during Assembly, Integration and Test), the NTN-Payload is usually tested in conducted mode, meaning that the (radiant) antenna elements are disconnected before connecting the test equipment. RAN4 could therefore start with 1-C and/or 1-H, but there should (probably) not be any restriction for 1-O.
Note2: For NTN gNB please refer to RAN3 NTN architecture.
Proposal 1-1-1-2: RAN4 should reconsider/adapt the reference measurement channels for NTN use case.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 1-1-2: Testing Procedure;

	Tentative agreements:
Proposal 1-1-2-1: RAN4 shall consider for NTN framework similar testing procedures as in TS 38.141-like. Based on different combinations and following similar testing procedures as in e.g. TS 38.141-like, the throughput measurement point at the Non-NTN infrastructure gNB can be used to determine the 5% throughput loss.
Note1: For the Non-NTN infrastructure gNB, please refer to RAN3 NTN architecture.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 1-1-3: DUT Detailed Description;

	Tentative agreements:
Proposal 1-1-3-1: The NTN DUT device for testing Rx NTN gNB parameters shall be composed of the NTN-Payload RF, (potentially) Feederlink Emulator, GW, Non-NTN infrastructure gNB and the required signal generators for 5G NR NTN wanted signal, 5G NR (NTN) interfering signal and CW interfering signal.
Note1: For the Non-NTN infrastructure gNB, please refer to RAN3 NTN architecture.
Or alternatively:
Proposal 1-1-3-1: The NTN DUT device for testing Rx NTN gNB parameters shall be composed of the NTN-Payload RF, GW, Non-NTN infrastructure gNB and the required signal generators for 5G NR NTN wanted signal, 5G NR (NTN) interfering signal and CW interfering signal.
Note1: For the Non-NTN infrastructure gNB, please refer to RAN3 NTN architecture.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 1-1-4: Feasibility of REFSENS Test;

	Tentative agreements:
Proposal 1-1-4-1: REFSENS test is feasible for (Satellite + feeder link + NTN-Gateway + Non-NTN infrastructure gNB) as a single entity.
[image: ]
Note1: For the Non-NTN infrastructure gNB, please refer to RAN3 NTN architecture.
Proposal 1-1-4-2: REFSENS test can be performed in conducted mode, by considering BS type 1-C and/or 1-H. 1-O can be considered FFS for the time being.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 1-1-5: Feasibility of Blocking Test;

	Tentative agreements:
Proposal 1-1-5-1: Blocking test is feasible for (Satellite + feeder link + NTN-Gateway + Non-NTN infrastructure gNB) as a single entity
[image: ]

Note1: For the Non-NTN infrastructure gNB, please refer to RAN3 NTN architecture.
Proposal 1-1-5-2: Blocking test can be performed in conducted mode, by considering BS type 1-C and/or 1-H. 1-O can be considered FFS for the time being.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 1-1-6: Feasibility of Intermodulation Test;

	Tentative agreements:
Proposal 1-1-6-1: Intermodulation test is feasible for (Satellite + feeder link + NTN-Gateway + Non-NTN infrastructure gNB) as a single entity.
[image: ]

Note1: For the Non-NTN infrastructure gNB, please refer to RAN3 NTN architecture.
Proposal 1-1-6-2: Intermodulation test can be performed in conducted mode, by considering BS type 1-C and/or 1-H. 1-O can be considered FFS for the time being.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 1-1-7: RF requirements and conduct test based on Port A;

	Tentative agreements:
Proposal 1-1-7-1: Evidence has been provided to show that Rx testing is possible when considering (NTN-Payload + feeder link + NTN-Gateway + Non-NTN infrastructure gNB) as a single entity.
Proposal 1-1-7-2: There is no longer a concern with respect to develop RF requirements and conduct Rx tests when considering (NTN-Payload + feeder link + NTN-Gateway + Non-NTN infrastructure gNB) as a single entity.
Proposal 1-1-7-3: In a first step, RAN4 can assume BS type 1-C or BS type 1-H for NTN gNB tests. BS type 1-O type can be consider later on for OTA NTN tests.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 1-2-1: Service Link RF requirements;

	Tentative agreements:
Proposal 1-2-1-1: RAN4 shall define RF requirement only for the service link.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 1-3-1: Type of connexion between NTN-Gateway and Non-NTN Infrastructure gNB functions;

	Tentative agreements:
Proposal 1-3-1-1: The linkage between NTN-Gateway and Non-NTN Infrastructure gNB functions is expected to be typically implemented with a non-RF connection.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 1-3-2: NTN Capacity;

	Tentative agreements:
Proposal 1-3-2-1: RAN4 acknowledges received expressed concerns with NTN capacity if (Satellite+Feederlink+GW) is considered as a Repeater.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 1-3-3: Gateway + Satellite as a Repeater;

	Tentative agreements:-
Candidate options:-
Recommendations for 2nd round: The moderator suggest to continue using continue to use RAN4#98bis-e agreement. No tentative proposal is made.





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”.
Please note that after the 1st round of discussion, and after several received comments in the email discussion list [99-e][312] NTN_Solutions_Part1, the following proposals have been updated (see Update) or removed (see Removed) for the 2nd round.
Moreover, as result of 1st round discussions, the moderator suggests to keep in RAN4#99-e or to postpone some of the discussions for RAN4#100-e as follows:

	
	Status summary 
	For #99-e or Postponed for #100-e

	Issue 1-1-1: Testing Set-up;

	Tentative agreements:
Proposal 1-1-1-1: RAN4 should first consider conducted mode testing (e.g. 1-C, 1-H) for NTN gNB. 1-O can be considered in a later stage. 
Note1: in AIT phase (i.e. during Assembly, Integration and Test), the NTN-Payload is usually tested in conducted mode, meaning that the (radiant) antenna elements are disconnected before connecting the test equipment. RAN4 could therefore start with 1-C and/or 1-H, but there should (probably) not be any restriction for 1-O.
Note2: For NTN gNB please refer to RAN3 NTN architecture.
Note3: Further alignment would be needed to verify if the same definition of “conducted” (connectivity type, port type, etc.).
	#99-e

	
	Proposal 1-1-1-2: RAN4 should reconsider/adapt the reference measurement channels for NTN use case.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e

	Issue 1-1-2: Testing Procedure;

	Tentative agreements:
Proposal 1-1-2-1: RAN4 shall consider for NTN framework similar testing procedures as in TS 38.141-like. Based on different combinations and following similar testing procedures as in e.g. TS 38.141-like, the throughput measurement point at the Non-NTN infrastructure gNB can be used to determine the 5% throughput loss.
Note1: For the Non-NTN infrastructure gNB, please refer to RAN3 NTN architecture.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e
(it seems to be agreed from 1st round)

	Issue 1-1-3: DUT Detailed Description;

	Tentative agreements:
Proposal 1-1-3-1: The NTN DUT device for testing Rx NTN gNB parameters shall be composed of the NTN-Payload RF, (potentially) Feederlink Emulator, GW, Non-NTN infrastructure gNB and the required signal generators for 5G NR NTN wanted signal, 5G NR (NTN) interfering signal and CW interfering signal.
Note1: For the Non-NTN infrastructure gNB, please refer to RAN3 NTN architecture.
Or alternatively:
Candidate options:
Proposal 1-1-3-1: The NTN DUT device for testing Rx NTN gNB parameters shall be composed of the NTN-Payload RF, GW, Non-NTN infrastructure gNB and the required signal generators for 5G NR NTN wanted signal, 5G NR (NTN) interfering signal and CW interfering signal.
Note1: For the Non-NTN infrastructure gNB, please refer to RAN3 NTN architecture.
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e

	Issue 1-1-4: Feasibility of REFSENS Test;

	Tentative agreements:
Proposal 1-1-4-1: REFSENS test is feasible for (Satellite + feeder link + NTN-Gateway + Non-NTN infrastructure gNB) as a single entity.
[image: ]
Note1: For the Non-NTN infrastructure gNB, please refer to RAN3 NTN architecture.
Proposal 1-1-4-1: Additional evidence should be provided before concluding that REFSENS test is feasible for (Satellite + feeder link + NTN-Gateway + Non-NTN infrastructure gNB) as a single entity.
[image: ]
Note1: The figure can be used as baseline and will not exclude any kind of connectivity type or potential alternative.
Note2: For the Non-NTN infrastructure gNB, please refer to RAN3 NTN architecture.
Note3: RAN4 to identify any additional evidence to be provided.
	#99-e

	
	Proposal 1-1-4-2: REFSENS test can be performed in conducted mode, by considering BS type 1-C and/or 1-H. 1-O can be considered FFS for the time being.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e

	Issue 1-1-5: Feasibility of Blocking Test;

	Tentative agreements:
Proposal 1-1-5-1: Blocking test is feasible for (Satellite + feeder link + NTN-Gateway + Non-NTN infrastructure gNB) as a single entity
[image: ]

Note1: For the Non-NTN infrastructure gNB, please refer to RAN3 NTN architecture.
Proposal 1-1-5-1: Additional evidence should be provided before concluding that Blocking test is feasible for (Satellite + feeder link + NTN-Gateway + Non-NTN infrastructure gNB) as a single entity.
[image: ]

Note1: The figure can be used as baseline and will not exclude any kind of connectivity type or potential alternative.
Note2: For the Non-NTN infrastructure gNB, please refer to RAN3 NTN architecture.
Note3: RAN4 to identify any additional evidence to be provided.
	#99-e

	
	Proposal 1-1-5-2: Blocking test can be performed in conducted mode, by considering BS type 1-C and/or 1-H. 1-O can be considered FFS for the time being.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e

	Issue 1-1-6: Feasibility of Intermodulation Test;

	Tentative agreements:
Proposal 1-1-6-1: Intermodulation test is feasible for (Satellite + feeder link + NTN-Gateway + Non-NTN infrastructure gNB) as a single entity.
[image: ]

Note1: For the Non-NTN infrastructure gNB, please refer to RAN3 NTN architecture.
Proposal 1-1-6-1: Additional evidence should be provided before concluding that Intermodulation test is feasible for (Satellite + feeder link + NTN-Gateway + Non-NTN infrastructure gNB) as a single entity.
[image: ]

Note1: The figure can be used as baseline and will not exclude any kind of connectivity type or potential alternative.
Note2: For the Non-NTN infrastructure gNB, please refer to RAN3 NTN architecture.
Note3: RAN4 to identify any additional evidence to be provided.
	#99-e

	
	Proposal 1-1-6-2: Intermodulation test can be performed in conducted mode, by considering BS type 1-C and/or 1-H. 1-O can be considered FFS for the time being.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e

	Issue 1-1-7: RF requirements and conduct test based on Port A;

	Tentative agreements:
Proposal 1-1-7-1: Evidence has been provided to show that Rx testing is possible when considering (NTN-Payload + feeder link + NTN-Gateway + Non-NTN infrastructure gNB) as a single entity.
Proposal 1-1-7-2: There is no longer a concern with respect to develop RF requirements and conduct Rx tests when considering (NTN-Payload + feeder link + NTN-Gateway + Non-NTN infrastructure gNB) as a single entity.
Proposal 1-1-7-3: In a first step, RAN4 can assume BS type 1-C or BS type 1-H for NTN gNB tests. BS type 1-O type can be consider later on for OTA NTN tests.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting. Proposals 1-1-7-1 and 1-1-7-2 are no longer relevant since still some concerns.
	#99-e

	Issue 1-2-1: Service Link RF requirements;

	Tentative agreements:
Proposal 1-2-1-1: RAN4 shall define RF requirement only for the service link.
Candidate options:-
Recommendations for 2nd round: It was suggested to remove 1-2-1-1 because the proposal is only from 1 single company. However, it could be further discussed if more companies find proposal useful.
	#99-e

	Issue 1-3-1: Type of connexion between NTN-Gateway and Non-NTN Infrastructure gNB functions;
	Tentative agreements:
Proposal 1-3-1-1: The linkage between NTN-Gateway and Non-NTN Infrastructure gNB functions is expected to be typically implemented with a non-RF connection.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e

	Issue 1-3-2: NTN Capacity;

	Tentative agreements:
Proposal 1-3-2-1: RAN4 acknowledges received expressed concerns with NTN capacity if (Satellite+Feederlink+GW) is considered as a Repeater.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e
(it seems to be agreed from 1st round)

	Issue 1-3-3: Gateway + Satellite as a Repeater;

	Tentative agreements:-
Candidate options:-
Recommendations for 2nd round: The moderator suggest to continue using continue to use RAN4#98bis-e agreement. No tentative proposal is made.
	#99-e




Companies are further asked to answer with AGREE or DISAGREE or AGREE WITH CHANGES to the following tables:
Question: Do you agree with proposal Proposal 1-x-y-z?
	Company
	1-1-1-1
	1-1-1-2
	1-1-2-1
	1-1-3-1

	Ericsson
	Disagree
Moderator provided some additional information after the 1st round, thanks for this, but any conclusion on 1-C/1-H feasibility, some evidence shall be given that antenna port corresponding to a single transmitter/receiver are accessible fo testing.
Our current understand is that satellite optimizes weight, volume, … and we are not sure if there is effectively one port available per antenna elements.
Further description is needed, without going into too much details.
	Agree
	Agree
	Disagree
We can not agree on such high level decription, without any description of the different listed components, and the interface to “NTN Payload RF”. 
Following questions shall also answered:
Is the feederlink emulator a certified product?
What is the feederlink+GW emulator and is it a certified product?

	Hughes/EchoStar
	Agree
	___
	Agree
	As long as Satellite + feeder link + NTN-Gateway + gNB as a single entity consistent with RAN3

	Intelsat
	Agree
	
	Agree
	Agree

	Inmarsat
	Agree
To try to answer Ericsson question, the problem is that a satellite is not exactly like a terrestrial gNB. At least for now satellites are not off-the-shelf “products”. Different satellite and payload designs are used depending on the constellation design and a number of other system aspects.

Whether there is a 1:1 or 1:N relationship between antenna ports (logical antenna ports) and antenna elements depends on the payload and channelizer architecture.  In many cases, the system is designed such that this is also “configurable” in-flight during operation.
Hence we cannot take a blanket statement assuming this is the same as a terrestrial base station. 
And this is also the reason why (a) Repeater is not feasible and we strongly encourage to stop bringing it up for Release 17. And (b) the best option is REALLY to consider NTN Payload+feeder+GW+gNB as a single entity.

Usually testing is achieved in multiple stages (as Thales has tried to explain).  First “conducted” testing using an emulator chain (picture provided by Thales is actually quite accurate).  This part of the testing focuses on the key payload, UE and link parameters (antenna emulation can be included) in relation to the air interface configuration.

The physical satellite itself with the real antenna are tested separately in a chamber, which includes testing of the effects of the satellite bus on the antenna radiation pattern.
We strongly encourage to try to align with satellite manufacturer’s recommendations.

	Seems agreeable, but the proposal is a bit vague. We should have more detail
	Agree
	Agree with comments: it probably should be clarified that payload, GW and feeder link are emulated  

In answer to Ericsson:
Similar to our comment to issue 1-1-1-1, we should be grounded in the reality of how satellite systems actually work (at least right now in 2021).
Firstly, the GW and feeder link architecture are implementation-specific and very tied to the system design.  This is just reality and should not be subject to discussion.  
Usually, there are 2 ways the GW and feeder can be emulated for testing and measurement purposes.  A) with a dedicate GW+feeder link emulator which emulates in conducted testing the properties of the gateway link (and any ISL links).
B) that is tested by the same system emulator that also emulates the payload and user link.
Please, can Ericsson clarify what they mean by “certified product” ?
There are many system, channel, payload emulators that are either generic/programmable or designed ad-hoc to replicate the real system (which again, differs from constellation to constellation).  Many companies such as Keysight, Rhode & Schwartz, SquarePeg make these emulators.


	Qualcomm
	Agree
	Agree
	
	Agree

	Nokia
	Disagree
	Agree
	Agree
	Disagree

	Fraunhofer
	Agree, the proposal only states that conducted mode testing should be considered first. We do not need to go into details to make decisions about the working plan.
	
	Agree
	

	THALES
	Agree
As previously replied, in AIT phase (i.e. during Assembly, Integration and Test), the NTN-Payload RF is usually tested in conducted mode, meaning that the (radiant) antenna elements are disconnected before connecting the test equipment. RAN4 could therefore start with 1-C and/or 1-H, but there should (probably) not be any restriction for 1-O.
Depending on the NTN-Payload implementation, there might be at least 2 testing configurations (in the order of priority) to take into account by RAN4:
a. BS type 1-H at TAB connector;
b. BS type 1-C at Port B or Port A connector. 
At least in the AIT phase, we confirm that antenna ports are available/accessible in order to test the NTN payload in conducted mode.
Of course, the conducted testing is performed on ground, before sending the satellite into orbit.
In addition, antenna can be tested separately (in a dedicated anechoic chamber).
Actually, the satellite use case does not seem very different from a TN BS, except maybe the number of elements. Normally, there is one PA/one LNA per antenna element. There are several implementations and is difficult to generalize, but we can select 1-2:
- One of the (possible) implementations would use active antenna arrays, such as 1-H, and conducted testing at TAB.
- 1-C would be also possible. However between Port B and Port A, conducted testing at Port A might be more relevant but Port B can also be considered (and in line with current specs).
- Conducted testing is the preferred testing for the time being, but OTA can be also used (1-O) in a later stage.
We have also noticed similar approaches for other WIs, for example IAB which considers 1-H and 1-O approaches (please see “draftR4-2108589 WF on Rel-16 NR IAB demodulation requirements v03_Moderator_Nokia.pptx”). 
For all these reasons, we therefore think that the feasibility of NTN approach testing should not be challenged anymore.
	Agree
Details are FFS.
	Agree
	Agree
For Ericsson: What kind of interface do you mean? The interface between the NTN-Payload RF and the GW? This is not currently considered by Rel-17.
The usage of the channel/feederlink emulator is an example of potential alternative (we were challenged with respect to the feasibility of the tests and therefore we indicated all possible alternatives).
Actually, 
1)  One possibility (as already explained in R4-2111460) is to directly connect the NTN-Payload RF to the GW, without any feederlink emulator. The connection can be done by cable.
2)  Another possibility (as already explained in R4-2111460) is to connect the NTN-Payload RF to the GW, through a feederlink emulator. The emulation equipment can be a channel emulator similar to the one used for the service link.
Without citing any names, such references to such emulators can be found on internet (please check available products on classic test equipment vendors sites). So the remark with respect to “certified product” for the feederlink emulator seems irrelevant for the time being.


	Ericsson
	Thanks to Inmarsat and Thales for the information, it seems we are making some progress.
We are still missing some definition of the blocks (e.g. NTN payload-RF): I have some idea of what you mean but, to avoid any misunderstanding, a definition would be needed.
Also, comparing to your tdoc R4-2111460, it seems you removed “GW emulator” from the figure which means this should not be considered in the validation set up, right?
[image: ]

Now, from your answers, I don’t think we could assume type 1-C for NTN BS, this would be a misuse of the concept. BS type 1-C could only be connected to a passive antenna, which seems not the be the case according to the given information so far. But BS type 1-H might be more relevant.
	
	
	

	THALES
	As mentioned in previous comment, we agree/think that BS type 1-H might be more relevant, but we did not want to exclude other options (since some companies proposed 1-C and 1-O).
Actually the current proposals are still quite general in our opinion. We also agree with Fraunhofer comment.
Also, for REFSENS test we initially provided 2 alternatives (Fig. 1 and Fig. 2 from R4-2111460), but for the email discussion (starting from the kick-off of the 1st round) we considered only Fig. 2 (which I modified after your comments in the 1st round). 
[image: ]
We therefore believe that Ericsson is citing the wrong picture.
In your last comment of 1-1-1-1 it seems you refer to Fig. 1. However, we used Fig. 2 for the discussion in [99-e][312] NTN_Solutions_Part1. So we did not remove anything. Moreover, in the text of the same tdoc (R4-2111460) is written that the emulator can be optional.
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Companies are further asked to answer with AGREE or DISAGREE or AGREE WITH CHANGES to the following tables:
Question: Do you agree with proposal Proposal 1-x-y-z?
	Company
	1-1-4-1
	1-1-4-2
	1-1-5-1
	1-1-5-2
	1-1-6-1
	1-1-6-2

	Ericsson
	Agree
The figure is too high level to give any useful information.
 See 1-1-3-1 for more detailed expectations
	Disagree
Evidence shall be given that antenna ports corresponding to a single transmitter/receiver are effectively accessible for testing.
Our current understand is that satellite optimizes weight, volume, … and we are not sure if there is effectively one port available per antenna elements.
Further description is needed, without going into too much details.
	Agree
The figure is too high level to give any useful information. 
See 1-1-3-1 for more detailed expectations
	Disagree
Evidence shall be given that antenna ports corresponding to a single transmitter/receiver are effectively accessible for testing.
Our current understand is that satellite optimizes weight, volume, … and we are not sure if there is effectively one port available per antenna elements.
Further description is needed, without going into too much details.
	Agree
The figure is too high level to give any useful information. 
See 1-1-3-1 for more detailed expectations
	Disagree
Evidence shall be given antenna ports corresponding to a single transmitter/receiver are effectively accessible for testing.
Our current understand is that satellite optimizes weight, volume, … and we are not sure if there is effectively one port available per antenna elements.
Further description is needed, without going into too much details.

	HNS/EchoStar
	Agree
	Agree
	Satellite + feeder link + NTN-Gateway + gNB as a single entity consistent with RAN3
	Agree
	
	

	Inmarsat
	Agree
Please see our answer from 1-1-1-1 and 1-1-3-1
	Agree
Please see our answer from 1-1-1-1 and 1-1-3-1
	Agree with Echostar comment.  
Please see our answer from 1-1-1-1 and 1-1-3-1
	Agree
Please see our answer from 1-1-1-1 and 1-1-3-1
	Please see our answer from 1-1-1-1 and 1-1-3-1
	Agree
Please see our answer from 1-1-1-1 and 1-1-3-1

	Nokia
	Agree
	Disagree
	Agree
	Disagree
	Agree
	Disagree

	Intelsat
	Agree
	Agree
	
	Agree
	
	

	THALES
	Agree for the sake of continuing discussion.

Please also see answers to 1-1-1-1 and 1-1-3-1
	Agree
Answer to Ericsson: We confirm that antenna ports corresponding to a single transmitter/receiver are accessible for testing during AIT phase.

	Agree for the sake of continuing discussion.

Please also see answers to 1-1-1-1 and 1-1-3-1
	Agree
Answer to Ericsson: We confirm that antenna ports corresponding to a single transmitter/receiver are accessible for testing during AIT phase.

	Agree for the sake of continuing discussion.

Please also see answers to 1-1-1-1 and 1-1-3-1
	Agree
Answer to Ericsson: We confirm that antenna ports corresponding to a single transmitter/receiver are accessible for testing during AIT phase.


	
	
	
	
	
	
	

	
	
	
	
	
	
	




Companies are further asked to answer with AGREE or DISAGREE or AGREE WITH CHANGES to the following tables:
Question: Do you agree with proposal Proposal 1-x-y-z?
	Company
	1-1-7-3
	1-3-1-1
	1-3-2-1

	Ericsson
	Disagree 
Evidence shall be given antenna ports corresponding to a single transmitter/receiver are effectively accessible for testing.
Our current understand is that satellite optimizes weight, volume, … and we are not sure if there is effectively one port available per antenna elements.
Further description is needed, without going into too much details.
	
	Disagree
We propose instead:
Satellite companies and some other companies expressed concerns with NTN capacity if (Satellite+Feederlink+GW) is considered as a Repeater.

	Hughes/EchoStar
	Agree
	Agree
	Agree

	Inmarsat
	Agree
Please see our answer from 1-1-1-1 and 1-1-3-1
	Agree
For Release 17 at least we should not consider anything else. 

	Ericsson proposed wording may be a better start, with the following changes:
“Satellite companies and some other companies expressed strong concerns with NTN capacity  if (Satellite+Feederlink+GW) is considered as a Repeater, because it would reduce NTN capacity and in general would not align with real satellite payload design.  ”

NOTE: We strongly reinforce that Repeater configuration is NOT feasible because it does not align with reality of satellite payload architectures.

	Qualcomm
	
	Agree
	Agree

	Nokia
	Disagree – we are not ready to do this assumption before resolving some of the prior open issues/questions.
	There is no point in agreeing this as it is pure speculation. We are fine to assume this, however. 
	Disagree – we could be okay with the proposed Ericsson alternative wording.

	Intelsat
	Agree
	Agree
	Agree

	THALES
	Agree
Answer to Ericsson: We confirm that antenna ports corresponding to a single transmitter/receiver are accessible for testing during AIT phase.

	Agree
To Nokia: This is not a speculation, is aligned with the reality of the satellite architecture.
	Agree
Also agree with E///, Inmarsat and Nokia proposal.
How about:
“Satellite companies and some other companies expressed strong concerns with NTN capacity  if (Satellite+Feederlink+GW) is considered as a Repeater, because it would reduce NTN capacity and in general would not align with real satellite payload design.  ”?


	
	
	
	

	
	
	
	



Moderator notes: 
· The initial question was if (Satellite + feeder link + NTN-Gateway + Non-NTN Infrastructure gNB) can be tested as a single entity.
· It was decided that the decision is pending on further check on test feasibility
· Then, clarification was asked with respect to the how to test following RX Parameters: REFSENS, Blocking, Rx intermodulation
· However in RAN4#98-bis-e it was no explicit testing concern, and no request for the exact (detailed) test procedure description
· Some information was provided in R4-2111460, indicating most of the possible alternatives to perform testing (e.g. with and without channel model, with or without cable connection), and therefore indicating evidence (at least) for the (NTN) Rx tests feasibility.
· Follow-up questions (after received questions during 1st Round):
· Should we describe the full test setup and procedure before deciding that (Satellite + feeder link + NTN-Gateway + Non-NTN Infrastructure gNB) can be tested as a single entity?
· Should we enter into all these details? Or should we conclude only if Tests are (in principle) Feasible?
· In any case, it is obvious that some adaptation is still required for NTN, for example the reference measurement channels (which may not correspond 100% to the required NTN MCS).

Based on received answers during 1st round and the 2nd round, it seems that a decision for at least the proposals 1-1-1-1, 1-1-3-1, 1-1-4-2, 1-1-5-2, 1-1-6-2, 1-1-7-3, 1-3-2-1 would not be possible for the RAN4#99-e meeting.
Therefore the moderator proposes to continue the discussion on the GTW session for the BSRF NTN slot on 27/05/2021 (if any) or in RAN4#100-e.
The moderator also suggests to adapt the Proposal 1-3-2-1 to the following:
Proposal 1-3-2-1: Satellite companies and some other companies expressed strong concerns if (Satellite+Feederlink+GW) is considered as a Repeater, because it would reduce NTN capacity and in general would not align with real satellite payload design.  
Moderator Note: Based on 2nd round of the feedbacks reflected in the section above, the moderator has prepared a Way Forward including proposals for agreement and open issues for next meeting discussions. Companies were invited to provide their feedback. WF was updated accordingly.

























Topic #2: Generic Parameters
Main technical topic overview. The structure can be done based on sub-agenda basis.
Moderator note: This section is applicable to both FR1 and FR2.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109053
	CATT
	Proposal 1: It is proposed to develop a separate set of RF specifications for NTN, including BS RF and UE RF.
Proposal 2: The frequency range definition should be aligned with NR.
Proposal 3: The same set of band coding and signaling design should be used for NTN and NR.  The NTN band is numbered in reverse order from the maximum NR band number in each FR.
Proposal 4: The common definition for channel bandwidth, transmission bandwidth configuration, minimum guard band, and RB alignment in 38.104 can be reused for NTN system.
Proposal 5: The supported channel bandwidth per operating band should be defined based on operator input.
Proposal 6: The channel spacing in 38.104 can be reused for NTN. 
· Exact definition pending channel raster decision.

	R4-2109504
	CMCC
	Proposal 1: it is suggested to take satellite + gateway as a single black-box entity without any dedicated Rx requirements and take the interface between gateway and non-NTN gNB as Rx reference point to define/test Rx link RF requirements.

	R4-2110120
	Ericsson
	Proposal 1: RAN4 should handle gateway + satellite as a repeater and specify needed requirements for gateway + satellite in a new NTN repeater specification.

	R4-2111270
	Nokia, Nokia Shanghai Bell
	The amplification may be based on (TR 38.821):
1. Constant gain. The receive and transmit gains are constant i.e. independent of the input signal to the amplifier.
2. Constant Equivalent Isotropic Radiated Power (EIRP). The receive and transmit gains of the satellite are adjusted based on the received signal to obtain a constant target EIRP.
3. Constant power at receiver. The satellite may attempt to compensate the loss of the radio channel to ensure constant power at the NTN-GW, i.e. feeder link equalization.
4. Constant power spectral density. The satellite may amplify the received signal to achieve the same power power in all subcarriers.
Observation 3 : For transparent satellite payload,  several different types of on-board satellite amplification procedure are possible
Observation 4: The transparent satellite amplification type impacts UE and network interpretation of measurements.
Proposal 3 : RAN4 to study and agree on the reference assumption to be used for the on-board satellite amplification process.



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: Frequency and Channel Generic Parameters
Open issues and candidate options before e-meeting:
Issue 2-1-1: Frequency Range Definition
· Proposals
· Option 1: The frequency range definition should be aligned with NR.
· Recommended WF
· TBA

Question: Do you partially agree/disagree with the Option 1 stated above? Please provide your views on the Option 1 stated above.

	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Disagree 
	There is no good reason to align NTN bands with NR bands, they might have different frequency range.
For example, if we take the S-band which is currently considered for NTN, it covers only the upper 30 MHz of band n65. It would not make sense to specify a new NTN band with n65 frequency range, this would very confusing.

	CATT
	Agree
	Some clarification, it is not about a specific band, e.g. Band 65. It is about FR1 and FR2 definition. 


	Huawei
	Disagree
	It is too general. The regulatory should be considered.

	Qualcomm
	Disagree
	It is not necessary to align NTN band and NR band. The frequency for NTN depends on the service of the spectrum. A clarification question: is it possible that NTN and NR work in the same band/frequency range?

	Hughes/EchoStar
	Partially agree
	NTN identified band/range should be specified where it should be 

	Nokia
	
	The proposal is not fully understood. NTN band should be defined on the basis of regulatory inputs and 3GPP specification support. 

	Intelsat
	Disagree
	The use of the term ‘aligned’ is ambiguous. NTN has its own requirements and use cases and should not be constrained by NR.

	Xiaomi
	
	It is not clear what does “The frequency range definition” mean.

	Samsung
	Partially Agree
	The frequency ranges, let’s say FR1 and FR2, is somehow classified according to the different method to be applied for testing, namely Conducted or OTA. If the same rational can be applied to satellite equipment in different frequency ranges, it seems fine to reuse the frequency ranges. 

	THALES
	Partially Agree
	In some cases, at least for FR1 MSS bands, it might be useful.
For FR2, not necessary.

	ZTE
	Disagree 
	Different band would be used for NTN system.

	Apple
	Partially agree
	Frequency bands are not necessarily aligned with existing NR bands and can have completely different frequency ranges or combinations thereof. If the question is about the frequency range, then NTN bands shall be of course aligned with existing FR1 and FR2 definitions. 

	Inmarsat
	Disagree
	There is no reason for this to happen.  If anything the contrary, we may need to adjust the frequency range definition to address the differences in NTN. NTN has different requirements.

	
	
	

	
	
	



The proposal is considered to be too general. Moderator suggests the potential WF:
Proposal 2-1-1-1: The frequency range definition for MSS S-band should be aligned with NR.

Issue 2-1-2: BW Configuration
· Proposals
· Option 1: The common definition for channel bandwidth, transmission bandwidth configuration, minimum guard band, and RB alignment in 38.104 can be reused for NTN system.
· Recommended WF
· TBA

Question: Do you partially agree/disagree with the Option 1 stated above? Please provide your views on the Option 1 stated above.

	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Agree
	If satellite companies consider the specified SU is feasible, this would be fine to us.

	CATT
	Agree 
	

	Huawei
	Agree
	

	Qualcomm
	Agree
	

	Hughes/EchoStar
	Agree
	

	Intelsat
	Agree
	

	Xiaomi
	Agree
	

	Samsung
	Agree
	

	THALES
	Agree
	

	ZTE
	
	Could start with that, however it should rely on the final RF requirement

	Apple
	Agree
	As a side remark, why do we refer only to TS 38.104 in the proposed Option 1? From the UE perspective TS 38.101-1 also matters.

	Inmarsat
	Agree
	

	
	
	

	
	
	

	
	
	



All companies agree. Moderator suggests the potential WF:
Proposal 2-1-2-1: The common definition for channel bandwidth, transmission bandwidth configuration, minimum guard band, and RB alignment in 38.104 and 38.101-1 can be reused for NTN system.

Issue 2-1-3: Supported Channel Bandwidth per Operating Band
· Proposals
· Option 1: The supported channel bandwidth per operating band should be defined based on operator input.
· Recommended WF
· TBA

Question: Do you partially agree/disagree with the Option 1 stated above? Please provide your views on the Option 1 stated above.

	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Agree
	Aligned with RAN4 current practice.

	CATT
	Agree
	

	Huawei
	Agree
	However, irregular channel bandwidths are not considered for NTN.

	Qualcomm
	Agree
	

	Hughes/EchoStar
	Agree
	Aligned with RAN4

	Nokia
	Agree
	Normal procedure

	Intelsat
	Agree
	

	Xiaomi
	Agree
	

	Samsung
	Agree
	

	THALES
	Agree
	

	ZTE
	Agree
	

	Inmarsat
	Agree
	

	
	
	

	
	
	

	
	
	



All companies agree. Moderator suggests the potential WF (after adding “NTN”):
Proposal 2-1-3-1: The supported channel bandwidth per operating band should be defined based on NTN operator input.


Issue 2-1-4: Channel Spacing/Channel Raster
· Proposals
· Option 1: The channel spacing in 38.104 can be reused for NTN. Exact definition pending channel raster decision.
· Recommended WF
· TBA

Question: Do you partially agree/disagree with the Option 1 stated above? Please provide your views on the Option 1 stated above.

	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Agree
	

	CATT
	Agree 
	

	Huawei
	 Agree
	

	Hughes/EchoStar
	Agree
	

	Nokia
	Agree
	

	Intelsat
	Agree
	

	Xiaomi
	Agree
	

	Samsung
	Agree
	

	THALES
	Agree
	

	ZTE
	Agree
	Channel raster should be agreed firstly.

	Inmarsat
	Agree
	

	
	
	

	
	
	



All companies agree. Moderator suggests the potential WF:
Proposal 2-1-4-1: The channel spacing in 38.104 can be reused for NTN. Exact definition pending channel raster decision.

Sub-topic 2-2
Sub-topic description: Generic discussions on specifications
Open issues and candidate options before e-meeting:
Issue 2-2-1: New TS for RF NTN
· Proposals
· Option 1: It is proposed to develop a separate set of RF specifications for NTN, including BS RF and UE RF.
· Option 2: Other.
· Recommended WF
· Discussion required to see if UE RF requires separated RF specification. Please also see Proposal NTN-2.2 of RP-210791 (RAN#91-e agreement): “New TS capturing the radio transmission and reception requirements for Satellite node” (i.e. BS RF), which means that there is already an agreement for the BS RF NTN separate set of specifications.
· Moderator note: Result may be different if NTN UE FR1 or NTN UE FR2 
· Moderator note: At least in FR1, the TN and NTN UE specification should be probably the same in order to allow interoperability between TN and NTN.

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Partially agree
	NTN BS RF shall be separate TS as agreed in RAN.
For UE NTN FR1, it’s may be too early to decide if we need separate specs or not, that would depend on how requirements would differ from TN to NTN. But if we go for re-using 38.101-1, it shall then be separate clauses, like it was done for NB-IoT, MTC, Sidelink, … 

	CATT
	Agree
	

	Huawei
	Partially agree
	A separate specification for NTN BS RF is needed. For UE, we can further study for it.

	Qualcomm
	Partially agree
	Share the similar view as Ericsson

	Hughes/EchoStar
	Partially agree
	Similar view as Ericsson

	Nokia
	Partially agree
	As explained by Ericsson

	Intelsat
	Partially Agree
	Similar view as Ericsson

	Xiaomi
	Partially Agree
	Agree with the view from Ericsson

	Samsung
	Partially agree
	Share similar view as Ericsson

	THALES
	Agree
	However, result may be different if UE NTN FR1 or UE NTN FR2.
UE NTN FR2 may require a different specification, while UE NTN FR1 may use similar specification as 38.101-1 (potentially with different clauses for NTN)

	ZTE
	Partially agree
	Similar view as Ericsson and Huawei

	Apple
	Partially agree
	Similar to views from other companies, it might a bit early to conclude on the UE RF. We need to have more UE RF related discussions to understand whether they will be different comparing to terrestrial networks.


	Inmarsat
	Partially Agree
	Ericsson comment seems reasonable.  However, for NTN FR1, there might be different cases.  Some FR1 NTN UE classes should have same specs as TN, some may be different.  Multiple types of UEs have been considered so far from the study phase. We should not close the door either way.

	
	
	

	
	
	



Moderator suggests the potential WF:
Proposal 2-2-1-1: UE NTN FR1 may use similar specification as TS 38.101-1 (potentially with different clauses for NTN).
Sub-topic 2-3
Sub-topic description: Reference assumption for the amplification process
Open issues and candidate options before e-meeting:
Issue 2-3-1: Reference assumption for the amplification process
· Proposals
· Option 1: RAN4 to study and agree on the reference assumption to be used for the on-board satellite amplification process.
· Option 2: Implementation issue, not in the scope of RAN4.
· Recommended WF
· TBA

Question: Which option (listed above) do you prefer? Please provide your answer(s) e.g. “Yes” or “No”.
[Note: Companies are encouraged to provide justification for their choices.]

	Company
	Comments Option 1
	Comments Option 2

	Ericsoon
	Yes
This proposal was made in the RRM AI, but this nformation seems to be needed for a proper measurements management
	No
The detailed implementation is most likely product specific, but some amplification levels and possibly corresponding signalling need to be specified

	CATT
	Agree
	

	Nokia
	Yes – reference assumptions should be defined. 
	

	THALES
	RAN4 should use the assumptions from section 5.1.1, TR 38.821. However, most of the satellites consider mainly 2 options (Option 2 and Option 3):
2.      Constant Equivalent Isotropic Radiated Power (EIRP). The receive and transmit gains of the satellite are adjusted based on the received signal to obtain a constant target EIRP.
3.      Constant power at receiver. The satellite may attempt to compensate the loss of the radio channel to ensure constant power at the NTN-GW, i.e. feeder link equalization.
These 2 typical implementations therefore allow some control of the satellite amplification level.
	We think is just an implementation issue.

	Inmarsat
	At surface it looks like it should be left for implementation, but comment from Ericsson is legitimate.
	At surface it looks like it should be left for implementation, but comment from Ericsson is legitimate.

	
	
	

	
	
	



Moderator suggests the potential WF:
Proposal 2-3-1-1: RAN4 to study and agree on the reference assumption to be used for the on-board satellite amplification process.
Proposal 2-3-1-2: RAN4 to consider Constant Equivalent Isotropic Radiated Power (EIRP) and/or Constant Power at Receiver options for on-board satellite amplification process.
Proposal 2-3-1-3: RAN4 to consider reference assumption for the amplification process as implementation issue, not in the scope of RAN4.

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

	XXX
	Please see above



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 

	Issue 2-1-1: Frequency Range Definition

	Tentative agreements:
Proposal 2-1-1-1: The frequency range definition for MSS S-band should be aligned with NR.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 2-1-2: BW Configuration 

	Tentative agreements:
Proposal 2-1-2-1: The common definition for channel bandwidth, transmission bandwidth configuration, minimum guard band, and RB alignment in 38.104 and 38.101-1 can be reused for NTN system.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 2-1-3: Supported Channel Bandwidth per Operating Band

	Tentative agreements:
Proposal 2-1-3-1: The supported channel bandwidth per operating band should be defined based on NTN operator input.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 2-1-4: Channel Spacing/Channel Raster

	Tentative agreements:
Proposal 2-1-4-1: The channel spacing in 38.104 can be reused for NTN. Exact definition pending channel raster decision.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 2-2-1: New TS for RF NTN

	Tentative agreements:
Proposal 2-2-1-1: UE NTN FR1 may use similar specification as TS 38.101-1 (potentially with different clauses for NTN).
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 2-3-1: Reference assumption for the amplification process

	Tentative agreements:
Proposal 2-3-1-1: RAN4 to study and agree on the reference assumption to be used for the on-board satellite amplification process.
Proposal 2-3-1-2: RAN4 to consider Constant Equivalent Isotropic Radiated Power (EIRP) and/or Constant Power at Receiver options for on-board satellite amplification process.
Proposal 2-3-1-3: RAN4 to consider reference assumption for the amplification process as implementation issue, not in the scope of RAN4.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	
	

	
	

	
	





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”.
Please note that after the 1st round of discussion, and after several received comments in the email discussion list [99-e][312] NTN_Solutions_Part1, the following proposals have been updated (see Update) or removed (see Removed) for the 2nd round.
Moreover, as result of 1st round discussions, the moderator suggests to keep in RAN4#99-e or to postpone some of the discussions for RAN4#100-e as follows:

	
	Status summary 
	For #99-e or Postponed for #100-e

	Issue 2-1-1: Frequency Range Definition

	Tentative agreements:
Proposal 2-1-1-1: The frequency range definition for MSS S-band should be aligned with NR.
Candidate options:
Proposal 2-1-1-1: The NTN frequency range definition (the agreed part of S-band) should not be aligned with NR n65.
Recommendations for 2nd round: After discussion it seems that modified proposal 2-1-1-1 was not in line with all companies’ opinion. The recommendation is to further discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e

	Issue 2-1-2: BW Configuration 

	Tentative agreements:
Proposal 2-1-2-1: The common definition for channel bandwidth, transmission bandwidth configuration, minimum guard band, and RB alignment in 38.104 and 38.101-1 can be reused for NTN system.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e
(it seems to be agreed from 1st round)

	Issue 2-1-3: Supported Channel Bandwidth per Operating Band

	Tentative agreements:
Proposal 2-1-3-1: The supported channel bandwidth per operating band should be defined based on NTN operator input.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e
(it seems to be agreed from 1st round)

	Issue 2-1-4: Channel Spacing/Channel Raster

	Tentative agreements:
Proposal 2-1-4-1: The channel spacing in 38.104 can be reused for NTN. Exact definition pending channel raster decision.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e
(it seems to be agreed from 1st round)

	Issue 2-2-1: New TS for RF NTN

	Tentative agreements:
Proposal 2-2-1-1: UE NTN FR1 may use similar specification as TS 38.101-1 (potentially with different clauses for NTN).
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e
(it seems potentially agreed from 1st round)

	Issue 2-3-1: Reference assumption for the amplification process
	Tentative agreements:
Proposal 2-3-1-1: RAN4 to study and agree on the reference assumption to be used for the on-board satellite amplification process.
	#99-e

	
	Proposal 2-3-1-2: RAN4 to consider Constant Equivalent Isotropic Radiated Power (EIRP) and/or Constant Power at Receiver options for on-board satellite amplification process.
	#99-e

	
	Proposal 2-3-1-3: RAN4 to consider reference assumption for the amplification process as implementation issue, not in the scope of RAN4.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e

	
	
	




Companies are further asked to answer with AGREE or DISAGREE or AGREE WITH CHANGES to the following tables:
Question: Do you agree with proposal Proposal 2-x-y-z?
	Company
	2-1-1-1
	2-1-2-1
	2-1-3-1
	2-1-4-1

	Ericsson
	Agree
NTN bands could have their own frequency range definition, aligned with Regulators allocation. 
The NTN satellite and UEs will only be allowed to operate in the upper 30 MHz of n65, NTN band shall be defined accordingly to avoid any confusion.
	Agree
	Agree
	Disagree -> Updated to Agree (see discussion/answer from the 1st round, and also discussion on RAN4 reflector on 27/05/2021)

	Hughes/EchoStar
	NTN-NR band shall have its own band number although the MSS S-Band band range is currently aligned with the upper 30 MHz portion of n65
	Agree
	Agree
	Agree

	Intelsat
	Agree with Hughes
	Agree
	Agree
	Agree

	Inmarsat
	Agree, the proposal has a typo, we propose:

The NTN frequency range definition (the agreed part of S-band) may not be aligned with NR n65
	Agree
	Agree
	Agree

	Qualcomm
	Agree with Inmarsat’s proposal
	Agree
	Agree
	Agree

	Nokia
	We can be okay with the proposed alternative wording from Ericsson: 
NEW PROPOSAL 2-1-1-1: The first NTN band will have the following frequency range definition: 1980-2010 MHz in UL and 2170-2200 MHz in DL. Its band number is FFS
	Agree
	Agree
	Maybe – but let’s first solve the underlying issues.

	Fraunhofer
	Apparently the proposal was modified from the moderator’s original. 
Besides that, aligned is not verv clear:
If two bands are aligned, does it mean that there should not be any overlap between the two bands or that there should not be a gap between the two bands?
If the two bands are not aligned, does it mean that the bands may be overlapping or that there is a gap between both bands or are both options possible?
	Agree
	Agree
	Agree

	Apple
	As we commented on the reflector, we should not link the NTN band definition to the existing TN bands. So, instead of discussing whether the S-band may or may not be aligned with band n65, we should focus on defining the S-band characteristics. 
	Ok
	Ok
	Ok as a principle because the S-band is the FR1 band. In addition to that, why do we mention only TS 38.104? 

	THALES
	Agree, but Inmarsat proposal may be better aligned. We can also have a combination between EchoStar and Inmarsat proposals.
Agree also with:
NEW PROPOSAL 2-1-1-1: The first NTN band will have the following frequency range definition: 1980-2010 MHz in UL and 2170-2200 MHz in DL. Its band number is FFS.
(see discussion on reflector)
Note: Companies are encouraged to provide a NTN band numbering scheme for next RAN4 meeting
	Agree
	Agree
	Agree

	
	
	
	
	

	
	
	
	
	


Companies are further asked to answer with AGREE or DISAGREE or AGREE WITH CHANGES to the following tables:
Question: Do you agree with proposal Proposal 2-x-y-z?
	Company
	2-2-1-1
	2-3-1-1
	2-3-1-2
	2-3-1-3

	Ericsson
	Partially agree
We propose to remove “potentially”: it shall be clear which requirements a NTN UE shall support.
	Agree
	Partially agree
EIRP is not a RAN4 requirements metric, but this could be adapted.
	Disagree
Some clarification are needed on 2-3-1 first before conclusing on this proposal.

	Hughes/EchoStar
	Agree
	Unclear about the on-board satellite amplification process
	Unclear about the on-board satellite amplification process
	Agree

	Inmarsat
	Agree, also Ericsson comment seems fair.
	Potentially agree, but we should clarify what do we mean by “reference assumption”.  We should clarify what this proposal means in practice.
	Agree
	Agree, but are 2-3-1-1 and 2-3-1-3 mutually exclusive?  

We need to clarify 2-3-1-1 first.

	Qualcomm
	OK with Ericsson ‘s roposal 
	
	
	

	Nokia
	OK with Ericssons modifications to the proposal
	Agree
	Partially agree
	Disagree

	THALES
	Agree
We can also remove potentially
	RAN4 should use the assumptions from section 5.1.1, TR 38.821. However, most of the satellites consider mainly 2 options (Option 2 and Option 3):
2.      Constant Equivalent Isotropic Radiated Power (EIRP). The receive and transmit gains of the satellite are adjusted based on the received signal to obtain a constant target EIRP.
3.      Constant power at receiver. The satellite may attempt to compensate the loss of the radio channel to ensure constant power at the NTN-GW, i.e. feeder link equalization.
These 2 typical implementations therefore allow some control of the satellite amplification level.
	Agree
	Agree

	
	
	
	
	

	
	
	
	
	



After comments received (see also discussion on reflector), the Proposal 2-1-1-1 has been modified as follows:
Proposal 2-1-1-1: The first NTN band will have the following frequency range definition: 1980-2010 MHz in UL and 2170-2200 MHz in DL. Its band number is FFS.
Note: Companies are encouraged to provide a NTN band numbering scheme for next RAN4 meeting.
Moderator Note: Based on 2nd round of the feedbacks reflected in the section above, the moderator has prepared a Way Forward including proposals for agreement and open issues for next meeting discussions. Companies were invited to provide their feedback. WF was updated accordingly.

The moderator proposes to continue the discussion on the GTW session for the BSRF NTN slot on 27/05/2021 (if any) or in RAN4#100-e.
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Topic #3: FR1 Generalities
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2110614
	ZTE Corporation
	Proposal 1: to postpone the SU discussion until there are clear agreement for out-of-band emission requirement and in-band emission requirements defined for NTN;
Proposal 2: propose channel raster as 100kHz for NTN L-band and S-band; 

	R4-2110413
	Huawei, HiSilicon
	Proposal 1: It’s proposed that the default TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation for NTN S-band is 190MHz.
Proposal 2: 100 kHz channel raster can be used for NTN S-band.
Observation 1: For Synchronization raster, one solution is to reuse current work frame for NTN system, but for applicable SS raster entries per operating band RAN4 may need to further study it.

	R4-2111423
	THALES, Hughes/EchoStar, Inmarsat, ESA
	In Figure 1 it is represented a reference NTN deployment scenario that can be identified for operation in MSS S-band, with one NTN operator using 30 MHz in UL and 30 MHz in DL:
[image: ]
Figure 1. Reference Deployment Scenario 
Proposal 1: RAN4 shall consider the reference deployment scenario in MSS S-band with channel bandwidths of 5, 10, 15, 20 MHz for SCS=15 kHz configuration.
Proposal 2: RAN4 shall consider the reference deployment scenario in MSS S-band with channel bandwidths of 10, 15, and 20 MHz for SCS=30 kHz and 60 kHz configuration.
Proposal 3: Is up to NTN operator network design which FRF value shall be further used, independently of the coexistence analysis.
[To be discussed in [99-e][313] NTN_Solutions_Part2:]
Proposal 4: For the purpose of coexistence analysis between adjacent bands, 20 MHz bandwidth size can be considered for simulation purpose.
Observation 1: However, in order to simplify the simulations, coexistence analysis could take into account the 30 MHz configuration as an example for NTN deployment in S-band. 

	R4-2109053
	CATT
	Proposal 1: It is proposed to develop a separate set of RF specifications for NTN, including BS RF and UE RF.
Proposal 2: The frequency range definition should be aligned with NR.
Proposal 3: The same set of band coding and signaling design should be used for NTN and NR.  The NTN band is numbered in reverse order from the maximum NR band number in each FR.
Proposal 4: The common definition for channel bandwidth, transmission bandwidth configuration, minimum guard band, and RB alignment in 38.104 can be reused for NTN system.
Proposal 5: The supported channel bandwidth per operating band should be defined based on operator input.
Proposal 6: The channel spacing in 38.104 can be reused for NTN. 
· Exact definition pending channel raster decision.
Proposal 7: It is proposed to define the channel raster for NTN bands as SCS based for both FR1 and FR2.
· 15kHz is considered for FR1 and 60kHz is considered for FR2 for NTN channel raster
· NR-ARFCN can be reused from 38.104.
· Δshift is not needed for NTN bands.
Proposal 8: It is proposed RAN4 to investigate whether some optimization on the sync raster is needed considering the cell search requirement.

	R4-2109327
	GLOBALSTAR Inc.
	Proposal 1: RAN4 shall also consider the mixed pairing of (L-band) and (S-band) in the related NTN work item.
Proposal 2: RAN4 shall also consider the pairing of 1610 - 1618.725 MHz UL (L-band) and 2483.5 – 2500 MHz DL (S-band) in the related NTN work item.
Proposal 3: 3GPP should take the relevant FCC and ETSI regulation into account when defining Tx and Rx NTN requirements for the pairing of 1610 - 1618.725 MHz UL and 2483.5 – 2500 MHz DL.



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 3-1
Sub-topic description: S-Band Related Discussions
Note: discussion can be separated from coexistence parameters for [99-e][313] NTN_Solutions_Part2
Open issues and candidate options before e-meeting:
Issue 3-1-1: S-Band Reference Operational Deployment Scenario
· Proposals
· Option 1: 30 MHz, 1 Operator
[image: ]

· Recommended WF
· RAN4 shall use S-Band Reference Operational Deployment Scenario with 30 MHz, 1 Operator

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Partially agree
	What we agree on is to specify a new NTN band covering 1980-2010 MHz for UL and 2170-2200MHz for DL.

	CATT
	Partially agree
	Same view as Ericsson.

	Huawei
	
	Should this issue for coexistence study be discussed in thread 313? We can avoided duplicated discussion.

	Qualcomm
	Disagree
	Per R4-2111423, satellite operators propose the 20MHz as the maximum channel bandwidth for reference deployment scenario. 

	Hughes/EchoStar
	Partially agree
	The S band already identified for FR1 exemplary band 30 UL and 30 DL (1980-2010 and 2170-2200 MHz)

	Samsung
	
	Not sure what is the intention to discuss the reference operational deployment scenario here, is it for coexistence study?

	THALES
	Agree
	NTN operators expressed willingness to use the entire band. This is a typical deployment scenario we should consider in RAN4.

	ZTE
	
	For CBW, it rely on the operator’s request.

	Apple
	
	The issue is not clear. If the question is about the band, then yes, the S-band can be defined as the one having 30MHz in both DL and UL. If the question is about co-existence scenario, then it should be discussed in a separate thread.

	
	
	

	
	
	



It seems to be some confusion between Reference Deployment Operational scenario for S-Band (i.e. [99-e][312] NTN_Solutions_Part1) and Adjacent Band Coexistence Scenarios/Analysis (i.e. [99-e][313] NTN_Solutions_Part2).
The proposal only says that we should consider as Reference Deployment Operational scenario the entire 30 MHz UL/30 MHz DL MSS S-Band with only 1 NTN Operator. The BW size is a different topic, the NTN operator organises uses the spectrum as it wishes. 
Therefore, the moderator proposes the following WF:
Proposal 3-1-1-1: RAN4 shall use S-Band Reference Operational Deployment Scenario with only 1 NTN Operator using 1980-2010 MHz for UL and 2170-2200 MHz for DL.
[image: ]


Issue 3-1-2: Possible Band Configuration for S-Band with SCS 15 kHz
· Proposals
· Option 1: 5, 10, 15, 20 MHz (same as n65)
· Option 2: 5, 10, 15, 20, 25, 30 MHz
· Option 3: postpone the SU discussion until there are clear agreement for out-of-band emission requirement and in-band emission requirements defined for NTN
· Recommended WF
· A TN UE implementation should allow connectivity with NTN. Therefore, a TN UE using n65 should be able to connect to NTN MSS S-band. 
· The supported channel bandwidth per operating band should be defined based on NTN operator input, and therefore Option 1 should be considered

Question: Which option (listed above) do you prefer? Please provide your answer(s) e.g. “Yes” or “No”.
[Note: Companies are encouraged to provide justification for their choices.]

	Company
	Comments Option 1
	Comments Option 2
	Comments Option 3

	Ericsson
	Ok
	Ok
	Channel BW is not really a SU discussion (the number of RBs per channel BW is not depending on the band).

	CATT
	OK
	OK
	Same view as above.

	Huawei
	OK
	OK
	

	Qualcomm
	Yes 
	No.
per input of satellite operators’ input in R4-2111423,
	

	Hughes/EchoStar
	Yes
	No
	No

	Samsung
	Yes
Would like go with the requirement of satellite operators
	
	

	THALES
	Yes
	No, see R4-2111423
	No

	ZTE
	okay
	Okay
	

	Apple
	Why do we need to align with the TN band n65? The intention of this option is not clear. 
	Ok
	Channel bandwidth is not SU, as the latter defines the number of available RBs within a particular channel bandwidth.

	Inmarsat
	Yes
	
	

	
	
	
	

	
	
	
	



All companies seem to agree with the 1st Option. Therefore, the moderator proposes the following WF:
Proposal 3-1-2-1: RAN4 shall consider the following bandwidth size configuration for MSS S-Band with SCS 15 kHz: 5, 10, 15, 20 MHz (same as n65).
Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Partially agree
	There is no need to align TN UE with NTN UE, a NTN UE will have anyway some specific features to support, with its own requirement. But we agree channel BW definition per band is up to operators.

	CATT
	Partially agree
	NTN UE can have specific requirement.

	Qualcomm
	Partially agree
	Have concerns on ‘a TN UE using n65 should be able to connect to NTN MSS S-band.’ It depends on the NTN UE requirements.
Agree with the second bullet.

	Hughes/EchoStar
	Partial Agree
	First bullet, at least for the upper 30 MHz portion of the n65. Agree with 2nd

	THALES
	Agree
	The upper 30 MHz portion of n65 has been designed to integrate MSS S-band for terrestrial.
A TN UE implementation in n65 should allow connectivity with NTN. Therefore, a TN UE using the upper 30 MHz portion of n65 should be able to connect to NTN MSS S-band. 
We therefore should keep the same (allowed) configuration as per n65. Another option would be to increase the channel bandwidth of n65 to 30 MHz, but it would require extra work and should be treated with less priority.
The supported channel bandwidth per operating band should be defined based on NTN operator input, and therefore Option 1 should be considered.

	ZTE
	Partially agree
	Similar view as Ericsson

	Apple
	Partially agree
	The first sentence is misleading, "a TN UE using n65 should be able to connect to NTN MSS S-band." Our understanding is that a UE supporting e.g. band n65 will not be able to use the NTN MSS band in the same frequency range because NTN will require the corresponding functional extensions introduced by RAN1 and RAN2. 
We agree with the statement "The supported channel bandwidth per operating band should be defined based on NTN operator input" but do not agree that only the CBWs in Option 1 should be considered (e.g. the CBWs in Option 2 should also be considered)

	
	
	

	
	
	



Issue 3-1-3: Possible Band Configuration for S-Band with SCS 30 kHz and SCS 60 kHz
· Proposals
· Option 1: 10, 15, 20 MHz (same as n65)
· Option 2: 10, 15, 20, 25, 30 MHz
· Option 3: postpone the SU discussion until there are clear agreement for out-of-band emission requirement and in-band emission requirements defined for NTN
· Recommended WF
· A TN UE implementation should allow connectivity with NTN. Therefore, a TN UE using n65 should be able to connect to NTN MSS S-band. 
· The supported channel bandwidth per operating band should be defined based on NTN operator input, and therefore Option 1 should be considered

Question: Which option (listed above) do you prefer? Please provide your answer(s) e.g. “Yes” or “No”.
[Note: Companies are encouraged to provide justification for their choices.]

	Company
	Comments Option 1
	Comments Option 2
	Comments Option 3

	Ericsson
	Ok
	Ok
	Channel BW is not really a SU discussion (the number of RBs per channel BW is not depending on the band).

	CATT
	OK
	Ok
	Same view as above

	Huawei
	OK
	OK
	

	Qualcomm
	Yes 
	No
	

	Hughes/EchoStar
	Yes
	No
	No direct relation with SU

	Xiaomi
	Yes
	
	

	Samsung
	Yes
Would like go with the requirement of satellite operators
	
	

	THALES
	Yes
	No, see R4-2111423
	No

	ZTE
	okay
	Okay
	

	Apple 
	Why do we need to align with the TN band n65? The intention of this option is not clear.
	Ok
	Channel bandwidth is not SU, as the latter defines the number of available RBs within a particular channel bandwidth.

	Inmarsat
	Yes
	
	

	
	
	
	

	
	
	
	



All companies seem to agree with the 1st Option. Therefore, the moderator proposes the following WF:
Proposal 3-1-3-1: RAN4 shall consider the following bandwidth size configuration for MSS S-Band with SCS 30 kHz and SCS 60 kHz: 10, 15, 20 MHz (same as n65).

Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Partially agree
	There is no need to align TN UE with NTN UE, a NTN UE will have anyway some specific features to support, with its own requirement. But we agree channel BW definition per band is up to operators.

	CATT
	Partially agree
	NTN UE can have specific requirement.

	Qualcomm
	Partially agree
	Have concerns on ‘a TN UE using n65 should be able to connect to NTN MSS S-band.’ It depends on the NTN UE requirements.
Agree with the second bullet.


	Hughes/EchoStar
	Partial Agree
	First bullet-at least for the upper 30 MHz portion of the n65. Agree with 2nd

	THALES
	Agree
	The upper 30 MHz portion of n65 has been designed to integrate MSS S-band for terrestrial.
A TN UE implementation in n65 should allow connectivity with NTN. Therefore, a TN UE using the upper 30 MHz portion of n65 should be able to connect to NTN MSS S-band. 
We therefore should keep the same (allowed) configuration as per n65. Another option would be to increase the channel bandwidth of n65 to 30 MHz, but it would require extra work and should be treated with less priority.
The supported channel bandwidth per operating band should be defined based on NTN operator input, and therefore Option 1 should be considered


	ZTE
	Partially agree
	

	Apple
	Partially agree
	The first sentence is misleading, "a TN UE using n65 should be able to connect to NTN MSS S-band." Our understanding is that a UE supporting e.g. band n65 will not be able to use the NTN MSS band in the same frequency range because NTN will require the corresponding functional extensions introduced by RAN1 and RAN2. 
We agree with the statement "The supported channel bandwidth per operating band should be defined based on NTN operator input" but do not agree that only the CBWs in Option 1 should be considered (e.g. the CBWs in Option 2 should also be considered)

	
	
	

	
	
	



The moderator proposes the following WF:
Proposal 3-1-3-2: Channel BW definition per MSS S-band is up to NTN operators.
Or alternatively
Proposal 3-1-3-2: The supported channel bandwidth per operating band should be defined based on NTN operator input.

Issue 3-1-4: FRF values for S-Band
· Proposals
· Option 1: Is up to NTN operator network design which FRF value shall be further used, independently of the coexistence analysis.
· Recommended WF
· Is up to NTN operator network design which FRF value shall be further used, independently of the coexistence analysis. 
· Note: RAN4 should not restrict any FRF value, even if for coexistence analysis in adjacent bands the FRF value can be set to 1.



Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Disagree
	Of course, it’s up to NTN operator to decide which FRF to use.
But, if in the coexistence study it’s decided and agreed that FRF=1 is generating too much interference, this means such deployment shall also be forbidden for NTN.

	CATT
	Disagree
	We need to use the typical FRF for co-existence study.

	Huawei
	Disagree
	Share the same view with Ericsson

	Qualcomm
	Agree
	

	Hughes/EchoStar
	Agree
	Yes, if referring to deployment. For co-existence simulation, need to weigh on what’s realistic simulation purposes

	THALES
	Agree
	With respect to the deployment, the FRF may follow different combinations, depends on the density and of the operation scenarios. Also the BW sizes per each beam may not be equal. So all this should be left for operator use.
We also agree that FRF1 may generate too much interference between beams, but it depends on the operational scenarios. For example, for some reason, the operator may deploy only one single beam.
For coexistence simulations we need to see what is realistic. The approach from RAN4#98bis-e is reasonable to start first with FRF1.

	ZTE
	Disagree 
	Share the same view with Ericsson

	Apple
	Agree
	From the RAN4 perspective we do not put any restrictions on FRF. 

	Inmarsat
	Agree
	For deployment, it is up to NTN operators to decide an acceptable configuration for their systems. 

	
	
	

	
	
	



It seems to be some confusion between Reference Deployment Operational scenario for S-Band (i.e. [99-e][312] NTN_Solutions_Part1) and Adjacent Band Coexistence Scenarios/Analysis (i.e. [99-e][313] NTN_Solutions_Part2). For the coexistence analysis, the approach from RAN4#98bis-e is reasonable i.e. to start first with FRF1.
The moderator proposes the following WF:
Proposal 3-1-4-1: Is up to NTN operator network design which FRF value shall be further used for a real deployment situation, independently of the coexistence analysis.


Issue 3-1-5: S-Band Channel Raster
· Proposals
· Option 1: 100 kHz
· Recommended WF
· A TN UE implementation should allow connectivity with NTN. Therefore, a TN UE using n65 should be able to connect to NTN MSS S-band, and therefore the same channel raster should be used.


Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	CATT
	disagree
	Seems not necessary to align with TN. SCS based could be possible.

	Huawei
	 Agree Option 1
	

	Qualcomm
	agree partially
	Option 1 is OK since it is in line with the channel raster for n65. 
Disagree with the first half of sentence in recommended WF. Whether TN UE on band n65 can connect to MSS S-band is determined by NTN UE requirements.

	Hughes/EchoStar
	Partially Agree
	Option 1 is OK

	Xiaomi
	Agree
	

	Samsung
	Agree Option1
	

	THALES
	Agree
	Option 1 or WF with changes if TN UE is allowed to use upper 30 MHz portion of n65. 
For this reason, a TN UE implementation should allow connectivity with NTN.

	ZTE
	 Agree Option 1
	

	Apple
	Partially agree
	Option 1 is Ok. However, the first sentence in the suggested WF is incorrect. Our understanding is that a UE supporting e.g. band n65 will not be able to use the NTN MSS band in the same frequency range because NTN will require the corresponding functional extensions introduced by RAN1 and RAN2.

	Inmarsat
	Agree with Option 1
	

	
	
	

	
	
	



All companies seem to agree with Option 1, but not entirely with the proposed WF. The moderator proposes the following WF:
Proposal 3-1-5-1: RAN4 shall consider a 100 kHz MSS S-Band Channel Raster.


Issue 3-1-6: S-Band Synchronization Raster
· Proposals
· Option 1: For Synchronization raster, one solution is to reuse current work frame for NTN system, but for applicable SS raster entries per operating band RAN4 may need to further study it.
· Recommended WF
· A TN UE implementation should allow connectivity with NTN. Therefore, a TN UE using n65 should be able to connect to NTN MSS S-band, and therefore a similar synchronization raster should be used.



Question: Do you partially agree/disagree with the recommended way forward stated above? Please provide your views on the recommended Way Forward stated above.
	Company
	Agree, agree partially, disagree
	Comments


	CATT
	
	Need further study.

	Huawei
	Agree Option 1
	

	Qualcomm
	agree partially
	similar synchronization raster is OK
Disagree with the first half of sentence in recommended WF. Whether TN UE on band n65 can connect to MSS S-band is determined by NTN UE requirements.

	Hughes/EchoStar
	Agree option 1
	

	Xiaomi
	Agree
	The principle can be reused, but FFS on the SS raster entries per operating band 

	Samsung
	Agree option 1
	

	THALES
	Agree
	Ok with option 1.
For the WF, if the TN UE can use the upper 30 MHz portion of n65, is no longer a requirement, is a default characteristic that should be taken into account for the design of NTN UE.

	ZTE
	Agree Option 1
	

	Apple 
	Agree partially
	Option 1 is Ok. However, the first sentence in the suggested WF is incorrect. Our understanding is that a UE supporting e.g. band n65 will not be able to use the NTN MSS band in the same frequency range because NTN will require the corresponding functional extensions introduced by RAN1 and RAN2.

	Inmarsat
	Agree with Option 1
	

	
	
	

	
	
	



All companies (except 1) seem to agree with Option 1, but not entirely with the proposed WF. The moderator proposes the following WF:
Proposal 3-1-6-1: With respect to MSS S-Band Synchronization Raster, one solution is to reuse current NR work frame for NTN system, but for applicable SS raster entries per operating band RAN4 may need to further study it.


Issue 3-1-7: TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation
· Proposals
· Option 1:  190 MHz for default TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation for NTN S-band;
· Recommended WF
· TBA


Question: Do you partially agree/disagree with the Option 1 stated above? Please provide your views on the Option 1 stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	
	Not sure what to comment here, this is related to the band definition anyway…

	CATT
	
	Depending on band definition.

	Huawei
	Agree
	

	Qualcomm
	
	Depends on the spectrum

	Hughes/EchoStar
	
	Unclear question

	Samsung
	
	Depend on the band definition, and yes for the operating band 1980-2010 MHz/UL and 2170-2200MHz/DL.

	THALES
	Agree
	Depends on the band definition. However, if only 20 MHz is allowed for BW configuration, this means that the NTN UE will use e.g. the lower 20 MHz for both UL and DL or the upper 20 MHz for both UL and DL, etc.
So the proposed default channel separation is reasonable.

	ZTE
	Agree
	

	
	
	

	
	
	



The moderator proposes the following WF:
Proposal 3-1-7-1: RAN4 should consider 190 MHz for default TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation for NTN S-band;
Note: Maximum BW sizes of 20 MHz may apply.

Issue 3-1-8: S-band Extension
· Proposals
· Option 1: Consider S-band Extension 2483.5 – 2500 MHz for DL as part of NTN work item
· Recommended WF
· TBA

Question: Do you partially agree/disagree with the Option 1 stated above? Please provide your views on the Option 1 stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Disagree
	We are fine to consider this new band in a new WI on operator’s request, as it’s common practice for any TN band in RAN4.
But it was already agree to consider S-band and L-band in the scope of this NTN WI, we should stick to this agreement and not add more band in that WI,

	Huawei
	
	Maybe we should consider not to increase the workload for NTN if we want to finish it timely in Release 17.

	Qualcomm
	Disagree
	We should complete the example bands, i.e., S-band and L-band first. 

	Hughes/EchoStar
	Disagree
	Agree with Qualcomm

	Globalstar
	
	The issue is not entirely clear. However, referring forward to issue 3-3-2, we support adding a combination of 1610 - 1618.725 MHz UL (L-band) and 2483.5 – 2500 MHz DL (S-band)

	Xiaomi
	
	Share the same view with Qualcomm

	Samsung
	Disagree
	Prefer to focus on the agreed example bands at this stage

	ZTE
	
	To have flexible access between S band L band , or flexible duplexer, this need more discussion since it will increase UE implementation difficulties.

	Inmarsat
	Disagree
	Prefer to focus on exemplary band.

	
	
	

	
	
	



There is some disagreement for considering S-band extension in this NTN WI. In any case, this proposal should be combined with the Sub-topic 3-3.
Moderator suggests the following WF:
Proposal 3-1-8-1: RAN4 may consider S-band extension in a new WI on operator’s request, as it’s common practice for any TN band in RAN4.

Sub-topic 3-2
Sub-topic description: L-Band Related Discussions
Note: discussion is separated from coexistence parameters for [99-e][313] NTN_Solutions_Part2
Open issues and candidate options before e-meeting:
Issue 3-2-1: Possible Band Configuration for L-Band
· Proposals
· Option 1: postpone the SU discussion until there are clear agreement for out-of-band emission requirement and in-band emission requirements defined for NTN
· Recommended WF
· TBA

Question: Do you partially agree/disagree with the Option 1 stated above? Please provide your views on the Option 1 stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Disagree
	The SU is not band related, why should we postpone this?

	CATT
	Disagree
	Same view as Ericsson.

	Qualcomm
	Disagree
	Both S-band and L-band are selected as example bands 

	Hughes/EchoStar
	
	This should be an issue when addressing L-band

	ZTE
	agree
	SU band istightly related with out of band emission requirements

	Inmarsat
	
	Let’s first address S band

	
	
	

	
	
	



There is no recommendation from the moderator on this issue.

Issue 3-2-2: L-Band Channel Raster
· Proposals
· Option 1: 100 kHz
· Recommended WF
· TBA

Question: Do you partially agree/disagree with the Option 1 stated above? Please provide your views on the Option 1 stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Globalstar
	Agree
	Since the L-band belongs to the NR FR1 frequency range, it is natural to assume that 100kHz channel raster will be inherited from the baseline NR functional design.

	Xiaomi
	Agree
	

	THALES
	Agree
	Agree if the equivalent NR terrestrial band is using 100kHz channel raster.

	ZTE
	Agree with option 1
	

	
	
	

	
	
	



All companies seem to agree with Option 1. The moderator proposes the following WF:
Proposal 3-2-2-1: RAN4 shall consider a 100 kHz MSS L-Band Channel Raster.

Sub-topic 3-3
Sub-topic description: S-band and L-band Hybridization
Note: discussion is separated from coexistence parameters for [99-e][313] NTN_Solutions_Part2
Open issues and candidate options before e-meeting:
Issue 3-3-1: Mixed Pairing – General Discussion
· Proposals
· Option 1: RAN4 shall also consider the mixed pairing of (L-band) and (S-band) in the related NTN work item. 
· Recommended WF
· TBA

Question: Do you partially agree/disagree with the Option 1 stated above? Please provide your views on the Option 1 stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Disagree
	Again, this should be considered in a separate dedicated WI, as it’s common practice for any TN band in RAN4.
We should stick to the 2 bands agreement and not add more band in this NTN WI,

	Qualcomm
	Disagree
	Share the same view as Ericsson

	Hughes/EchoStar
	Disagree
	Same view as Qualcomm and Ericsson

	Globalstar
	Agree
	Referring forward to issue 3-3-2, we support adding a combination of 1610 - 1618.725 MHz UL (L-band) and 2483.5 – 2500 MHz DL (S-band).

	ZTE
	Disagree
	

	Inmarsat
	Disagree
	We appreciate the intent, but this should be considered as a separate WI release-independent.

	
	
	

	
	
	



It seems to be some disagreement for considering mixed pairing of (L-band) and (S-band) in the related NTN work item. 
Moderator suggests the following WF:
Proposal 3-3-1-1: RAN4 may consider mixed pairing of (L-band) and (S-band) in a separate dedicated WI, as it’s common practice for any TN band in RAN4.

Issue 3-3-2: Potential Mixed Pairing Configuration
· Proposals
· Option 1: RAN4 shall also consider the pairing of 1610 - 1618.725 MHz UL (L-band) and 2483.5 – 2500 MHz DL (S-band) in the related NTN work item.
· Recommended WF
· TBA

Question: Do you partially agree/disagree with the Option 1 stated above? Please provide your views on the Option 1 stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Disagree
	Again, this should be considered in a separate dedicated WI, as it’s common practice for any TN band in RAN4.
We should stick to the 2 bands agreement and not add more band in this NTN WI,

	Huawei
	
	Not sure whether the mixed pairing configuration can be considered as L-band.

	Qualcomm
	Disagree
	Share the same view as Ericsson

	Hughes/EchoStar
	disagree
	Same view as Qualcomm and Ericsson

	Globalstar
	Agree
	We support adding a combination of 1610 - 1618.725 MHz UL (L-band) and 2483.5 – 2500 MHz DL (S-band) for the NTN related work item.

	Samsung
	Disagree
	Prefer to focus on the agreed example bands at this stage

	ZTE
	Disagree
	

	Inmarsat
	Disagree
	We appreciate the intent, but this should be addressed later as a separate WI, release independent. Let’s first address the exemplary band.

	
	
	

	
	
	



It seems to be some disagreement for consider the pairing of 1610 - 1618.725 MHz UL (L-band) and 2483.5 – 2500 MHz DL (S-band) in the related NTN work item.
Moderator suggests the following WF:
Proposal 3-3-2-1: RAN4 may consider pairing of 1610 - 1618.725 MHz UL (L-band) and 2483.5 – 2500 MHz DL (S-band) in a separate dedicated WI, as it’s common practice for any TN band in RAN4.

Issue 3-3-3: Existent Regulation with Respect to Mixed Pairing
· Proposals
· Option 1: 3GPP should take the relevant FCC and ETSI regulation into account when defining Tx and Rx NTN requirements for the pairing of 1610 - 1618.725 MHz UL and 2483.5 – 2500 MHz DL.
· Recommended WF
· TBA

Question: Do you partially agree/disagree with the Option 1 stated above? Please provide your views on the Option 1 stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Agree
	But in a dedicated WI for this new band.

	Qualcomm
	Agree
	

	Hughes/EchoStar
	Agree
	When submitting in independent release WI

	Globalstar
	Agree
	

	THALES
	Agree
	

	ZTE
	Agree
	

	Inmarsat
	Agree
	Yes, in future WI.

	
	
	

	
	
	



All companies seem to agree. Moderator suggests the following WF:
Proposal 3-3-3-1: 3GPP should take the relevant FCC and ETSI regulation into account when defining Tx and Rx NTN requirements for the pairing of 1610 - 1618.725 MHz UL and 2483.5 – 2500 MHz DL.

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

	XXX
	Please see above



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.
Note: discussion can be separated from coexistence parameters for [99-e][313] NTN_Solutions_Part2

	
	Status summary 

	Issue 3-1-1: S-Band Reference Operational Deployment Scenario;

	Tentative agreements:
Proposal 3-1-1-1: RAN4 shall use S-Band Reference Operational Deployment Scenario with only 1 NTN Operator using 1980-2010 MHz for UL and 2170-2200 MHz for DL.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 3-1-2: Possible Band Configuration for S-Band with SCS 15 kHz; 

	Tentative agreements:
Proposal 3-1-2-1: RAN4 shall consider the following bandwidth size configuration for MSS S-Band with SCS 15 kHz: 5, 10, 15, 20 MHz (same as n65).
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 3-1-3: Possible Band Configuration for S-Band with SCS 30 kHz and SCS 60 kHz; 

	Tentative agreements:
Proposal 3-1-3-1: RAN4 shall consider the following bandwidth size configuration for MSS S-Band with SCS 30 kHz and SCS 60 kHz: 10, 15, 20 MHz (same as n65).
Proposal 3-1-3-2: Channel BW definition per MSS S-band is up to NTN operators.
Or alternatively
Proposal 3-1-3-2: The supported channel bandwidth per operating band should be defined based on NTN operator input.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 3-1-4: FRF values for S-Band;

	Tentative agreements:
Proposal 3-1-4-1: Is up to NTN operator network design which FRF value shall be further used for a real deployment situation, independently of the coexistence analysis.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 3-1-5: S-Band Channel Raster;

	Tentative agreements:
Proposal 3-1-5-1: RAN4 shall consider a 100 kHz MSS S-Band Channel Raster.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 3-1-6: S-Band Synchronization Raster;

	Tentative agreements:
Proposal 3-1-6-1: With respect to MSS S-Band Synchronization Raster, one solution is to reuse current NR work frame for NTN system, but for applicable SS raster entries per operating band RAN4 may need to further study it.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 3-1-7: TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation; 

	Tentative agreements:
Proposal 3-1-7-1: RAN4 should consider 190 MHz for default TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation for NTN S-band;
Note: Maximum BW sizes of 20 MHz may apply.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 3-1-8: S-band Extension;
	Tentative agreements:
Proposal 3-1-8-1: RAN4 may consider S-band extension in a new WI on operator’s request, as it’s common practice for any TN band in RAN4.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 3-2-1: Possible Band Configuration for L-Band;
	Tentative agreements:-
Candidate options:-
Recommendations for 2nd round: There is no recommendation from the moderator on this issue.

	Issue 3-2-2: L-Band Channel Raster;

	Tentative agreements:
Proposal 3-2-2-1: RAN4 shall consider a 100 kHz MSS L-Band Channel Raster.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 3-3-1: Mixed Pairing – General Discussion;

	Tentative agreements:
Proposal 3-3-1-1: RAN4 may consider mixed pairing of (L-band) and (S-band) in a separate dedicated WI, as it’s common practice for any TN band in RAN4.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 3-3-2: Potential Mixed Pairing Configuration;
	Tentative agreements:
Proposal 3-3-2-1: RAN4 may consider pairing of 1610 - 1618.725 MHz UL (L-band) and 2483.5 – 2500 MHz DL (S-band) in a separate dedicated WI, as it’s common practice for any TN band in RAN4.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 3-3-3: Existent Regulation with Respect to Mixed Pairing;

	Tentative agreements:
Proposal 3-3-3-1: 3GPP should take the relevant FCC and ETSI regulation into account when defining Tx and Rx NTN requirements for the pairing of 1610 - 1618.725 MHz UL and 2483.5 – 2500 MHz DL.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.




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”.
Please note that after the 1st round of discussion, and after several received comments in the email discussion list [99-e][312] NTN_Solutions_Part1, the following proposals have been updated (see Update) or removed (see Removed) for the 2nd round.
Moreover, as result of 1st round discussions, the moderator suggests to keep in RAN4#99-e or to postpone some of the discussions for RAN4#100-e as follows:

	
	Status summary 
	For #99-e or Postponed for #100-e

	Issue 3-1-1: S-Band Reference Operational Deployment Scenario;

	Tentative agreements:
Proposal 3-1-1-1: RAN4 shall use S-Band Reference Operational Deployment Scenario with only 1 NTN Operator using 1980-2010 MHz for UL and 2170-2200 MHz for DL.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e

	Issue 3-1-2: Possible Band Configuration for S-Band with SCS 15 kHz; 

	Tentative agreements:
Proposal 3-1-2-1: RAN4 shall consider the following bandwidth size configuration for MSS S-Band with SCS 15 kHz: 5, 10, 15, 20 MHz (same as n65).
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting. Please also note that during RAN4#98-bis-e it was also decided:RAN4#98-bis-e Agreement:
For NTN S-band, RAN4 shall consider 5, 10, 15, 20, 25, 30 MHz channel BW configurations. 
· Note1: This current agreement may evolve depending on operator requests.
· Note2: This current agreement considers the possible band configuration for S-band (and can be different from the one used for the coexistence, which might be a subset).



	#99-e
(it seems to be agreed from 1st round)

	Issue 3-1-3: Possible Band Configuration for S-Band with SCS 30 kHz and SCS 60 kHz; 
	Tentative agreements:
Proposal 3-1-3-1: RAN4 shall consider the following bandwidth size configuration for MSS S-Band with SCS 30 kHz and SCS 60 kHz: 10, 15, 20 MHz (same as n65).
	#99-e
(it seems to be agreed from 1st round)

	
	Proposal 3-1-3-2: Channel BW definition per MSS S-band is up to NTN operators.
Or alternatively
Proposal 3-1-3-2: The supported channel bandwidth per operating band should be defined based on NTN operator input.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e
(it seems potentially agreed from 1st round)

	Issue 3-1-4: FRF values for S-Band;

	Tentative agreements:
Proposal 3-1-4-1: Is up to NTN operator network design which FRF value shall be further used for a real deployment situation, independently of the coexistence analysis.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e

	Issue 3-1-5: S-Band Channel Raster;

	Tentative agreements:
Proposal 3-1-5-1: RAN4 shall consider a 100 kHz MSS S-Band Channel Raster.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e
(it seems to be agreed from 1st round)

	Issue 3-1-6: S-Band Synchronization Raster;

	Tentative agreements:
Proposal 3-1-6-1: With respect to MSS S-Band Synchronization Raster, one solution is to reuse current NR work frame for NTN system, but for applicable SS raster entries per operating band RAN4 may need to further study it.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e
(it seems to be agreed from 1st round)

	Issue 3-1-7: TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation; 

	Tentative agreements:
Proposal 3-1-7-1: RAN4 should consider 190 MHz for default TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation for NTN S-band;
Note: Maximum BW sizes of 20 MHz may apply.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e

	Issue 3-1-8: S-band Extension;
	Tentative agreements:
Proposal 3-1-8-1: RAN4 may consider S-band extension in a new WI on operator’s request, as it’s common practice for any TN band in RAN4.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e

	Issue 3-2-1: Possible Band Configuration for L-Band;
	Tentative agreements:-
Candidate options:-
Recommendations for 2nd round: There is no recommendation from the moderator on this issue.
	#99-e

	Issue 3-2-2: L-Band Channel Raster;

	Tentative agreements:
Proposal 3-2-2-1: RAN4 shall consider a 100 kHz MSS L-Band Channel Raster.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e
(it seems to be agreed from 1st round)

	Issue 3-3-1: Mixed Pairing – General Discussion;

	Tentative agreements:
Proposal 3-3-1-1: RAN4 may consider mixed pairing of (L-band) and (S-band) in a separate dedicated WI, as it’s common practice for any TN band in RAN4.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e

	Issue 3-3-2: Potential Mixed Pairing Configuration;
	Tentative agreements:
Proposal 3-3-2-1: RAN4 may consider pairing of 1610 - 1618.725 MHz UL (L-band) and 2483.5 – 2500 MHz DL (S-band) in a separate dedicated WI, as it’s common practice for any TN band in RAN4.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e

	Issue 3-3-3: Existent Regulation with Respect to Mixed Pairing;

	Tentative agreements:
Proposal 3-3-3-1: 3GPP should take the relevant FCC and ETSI regulation into account when defining Tx and Rx NTN requirements for the pairing of 1610 - 1618.725 MHz UL and 2483.5 – 2500 MHz DL.
Candidate options:-
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.
	#99-e
(it seems to be agreed from 1st round)





Companies are further asked to answer with AGREE or DISAGREE or AGREE WITH CHANGES to the following tables:
Question: Do you agree with proposal Proposal 3-x-y-z?
	Company
	3-1-1-1
	3-1-2-1
	3-1-3-1
	3-1-3-2

	Ericsson
	Partially agree
What we agree on is to specify a new NTN band covering 1980-2010 MHz for UL and 2170-2200MHz for DL
	
	
	Agree with the alternative proposal

	Hughes/EchoStar
	Agree, that is to specify a new NTN band covering 1980-2010 MHz and 2170-2200 MHz 
	Agree
	Agree
	Agree

	Intelsat
	Agree
	Agree
	Agree
	Agree with Alternative Proposal

	Inmarsat
	Agree
	Agree
	Agree
	Agree with alternative proposal

	Qualcomm
	Disagree. How can we guarantee there is only one operator in S-band in future?
If we can, then why we need to consider other channel bandwidths such as 5,10,15, 20MHz on S-band? We could not understand this proposal though…
	Agree
	Agree
	Agree

	Nokia
	Not sure what is exactly proposed but we are fine to define a new NTN band covering 1980-2010 MHz for UL and 2170-2200MHz for DL. Other things aspects of the proposal is not needed
	We are fine to consider following bandwidth size configuration for MSS S-Band with SCS 15 kHz: 5, 10, 15, 20 MHz
	We are fine to consider following bandwidth size configuration for MSS S-Band with SCS 30 kHz and SCS 60 kHz: 10, 15, 20 MHz
	Agree with alternative proposal

	Fraunhofer
	
	Agree
	Agree
	Both proposals seem fine

	Apple
	The proposal is not clear, but it is Ok to define S-band as using 1980-2010 MHz for UL and 2170-2200 MHz for DL
	Ok as a principle, but we need to remove a reference to n65 as it is not clear why we link them.
	Ok as a principle, but we need to remove a reference to n65 as it is not clear why we link them.
	

	THALES
	Agree.
The proposal is very clear. Maximum BW size is 20 MHz, and the operator may use which FRF wants to cover the 30 MHz entirely.
We also agree to specify a new NTN band covering 1980-2010 MHz for UL and 2170-2200MHz for DL
	Agree
We also agree with
Proposal 3-1-2-1: RAN4 shall consider the following bandwidth size configuration for MSS S-Band with SCS 15 kHz: 5, 10, 15, 20 MHz.

	Agree
We also agree with
Proposal 3-1-3-1: RAN4 shall consider the following bandwidth size configuration for MSS S-Band with SCS 30 kHz and SCS 60 kHz: 10, 15, 20 MHz.
	Agree with both proposals

	
	
	
	
	

	
	
	
	
	





Companies are further asked to answer with AGREE or DISAGREE or AGREE WITH CHANGES to the following tables:
Question: Do you agree with proposal Proposal 3-x-y-z?
	Company
	3-1-4-1
	3-1-5-1
	3-1-6-1
	3-1-7-1
	3-1-8-1

	Ericsson
	Disagree
Of course, it’s up to NTN operator to decide which FRF to use.
But, if in the coexistence study it’s decided and agreed that FRF=1 is generating too much interference, this means such deployment shall also be forbidden for NTN. 
	
	
	Weird proposal This is related to the band definition…
	Agree


	Hughes/EchoStar
	Agree
	Agree
	
	Agree
	Agree, and should be after S-Band and L-Band exemplary band work is completed

	Inmarsat
	Agree
To forbid or not to forbid the use of a particular FRF is not up to 3GPP. This is up to regulatory bodies and we don’t think it’s appropriate to bring these discussions up again and again in 3GPP.
It should also be noted that in relation to MSS-TN coexistence in S band there are a plethora of prior studies and very well defined decisions by regulatory bodies (including even provisions to regulate inter-operator agreements), so ultimately 3GPP can only provide additional studies but not enforce any rule.
	Agree
	Agree
	Do we need this proposal?
	Agree if please add:
“outside of Release 17 scope” after “in a new WI”

	Nokia
	Partially agree – they can chose FRF but that shall be within the 3GPP requirements
	
	
	Not sure the proposal is understood but we are not ready to select any default Tx values at present time 
	Agree

	Apple
	
	Agree
	Agree
	
	

	THALES
	Agree
	Agree
	Agree
	Agree
	Agree

	
	
	
	
	
	

	
	
	
	
	
	



Companies are further asked to answer with AGREE or DISAGREE or AGREE WITH CHANGES to the following tables:
Question: Do you agree with proposal Proposal 3-x-y-z?
	Company
	3-2-2-1
	3-3-1-1
	3-3-2-1
	3-3-3-1

	Hughes/EchoStar
	This should be an issue when addressing L-band later
	Agree, should be after S-Band and L-Band exemplary band work is completed 
	Agree, should be after S-Band and L-Band exemplary band work is completed
	Agree

	Inmarsat
	
	Agree if please add:
“outside of Release 17 scope” after “in a separate dedicated WI”
	Agree if please add:
“outside of Release 17 scope” after “in a separate dedicated WI”
	Agree

	Globalstar
	
	It would be beneficial to emphasize explicitly that “RAN4 may consider mixed pairing of (L-band) and (S-band) in a separate dedicated WI, as it’s common practice for any TN band in RAN4” and more importantly that "the core functionality should be forward compatible with mixed pairing".
	Here also, it would be beneficial to include that "the core functionality should be forward compatible with mixed pairing".
	

	Nokia
	Let’s finalize example bands first
	Let’s finalize example bands first
	Let’s finalize example bands first
	We are of cause fine to consider all available regulations. However, let wait with introducing further complexity until the fundamental requirements have been resolved. 

	THALES
	Agree
	Agree
	Agree
	Agree

	
	
	
	
	

	
	
	
	
	



After the received comments, the following proposals have been modified as follows:
Proposal 3-1-2-1: RAN4 shall consider the following bandwidth size configuration for MSS S-Band with SCS 15 kHz: 5, 10, 15, 20 MHz.
Proposal 3-1-3-1: RAN4 shall consider the following bandwidth size configuration for MSS S-Band with SCS 30 kHz and SCS 60 kHz: 10, 15, 20 MHz.
Proposal 3-3-1-1: RAN4 may consider mixed pairing of (L-band) and (S-band) in a separate dedicated WI, as it’s common practice for any TN band in RAN4. The core functionality should be forward compatible with mixed pairing.
Proposal 3-3-2-1: RAN4 may consider pairing of 1610 - 1618.725 MHz UL (L-band) and 2483.5 – 2500 MHz DL (S-band) in a separate dedicated WI, as it’s common practice for any TN band in RAN4. The core functionality should be forward compatible with mixed pairing.
Proposal 3-3-3-1: 3GPP should take the relevant FCC and ETSI regulation into account when defining Tx and Rx NTN requirements for the pairing of 1610 - 1618.725 MHz UL and 2483.5 – 2500 MHz DL.
Moderator Note: Based on 2nd round of the feedbacks reflected in the section above, the moderator has prepared a Way Forward including proposals for agreement and open issues for next meeting discussions. Companies were invited to provide their feedback. WF was updated accordingly.
The moderator proposes to continue the discussion on the GTW session for the BSRF NTN slot on 27/05/2021 (if any) or in RAN4#100-e.










Topic #4: FR2 Generalities
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary

	T-doc number
	Company
	Proposals / Observations

	R4-2110813
	Intelsat, Hughes, Inmarsat, ESA, Thales, Fraunhofer
	Proposal 1: As part of the Rel-17 NR-NTN WI, a technical study on Ka band for FR2 co-existence analysis will be carried out to identify further technical issues, associated to the deployment of NTN supported by NR (FDD mode) in the satellite Ka band. However, the normative work on Ka band and other bands >10 GHz can be carried out as a part of a release independent work item. For the Rel-17 technical study,
· RAN4 will use UL (27-30 GHz) frequency range of Ka band to do co-existence study in Rel-17 NR-NTN WI;
· Ka band/FR2 co-existence analysis can be started once the S band/FR1 co-existence analysis principles are stable enough;
· Other bands such as Ku & Q/V band will leverage the Ka band/FR2 co-existence study approach in the future.

Proposal 2: For NTN coexistence study purposes, RAN should consider the uplink part of satellite “Ka band”, corresponding with the 27.0 – 30.0 GHz range, which includes both “FSS” and “MSS” denomination, since the provision of VSAT and ESIM services from GSO and NGSO is allowed in FSS as well as MSS denominated spectrum within said range, with different denomination depending on regional regulations, as regulated by ITU-R regulations and recently harmonized on a global basis by WRC Resolutions 156 [8], 169 [9] and 173 [10].  

Proposal 3: It has been clarified throughout the SI and WI definition that NTN covers both VSAT and ESIMs/ESOMPs (which are a type of mobile VSATs operating in FSS spectrum). Hence, the frequency bands considered for 3GPP NTN RAN4 work should include spectrum relevant to VSAT and ESIM/ESOMP operation.

	R4-2110688
	Nokia, Nokia Shanghai Bell
	Proposal 1: Postpone NTN NR FR2 band introduction to specification until the devission of the 7-24GHz range have been settled and a FDD band in the FR2 range have been defined.
Observation 1: There are no intention not to define FR2 support for NTN. However, from a time management perspective given the timeline for Rel-17 focus should be on FR1 support for NTN.

	R4-2109053
	CATT
	Proposal 1: It is proposed to develop a separate set of RF specifications for NTN, including BS RF and UE RF.
Proposal 2: The frequency range definition should be aligned with NR.
Proposal 3: The same set of band coding and signaling design should be used for NTN and NR.  The NTN band is numbered in reverse order from the maximum NR band number in each FR.
Proposal 4: The common definition for channel bandwidth, transmission bandwidth configuration, minimum guard band, and RB alignment in 38.104 can be reused for NTN system.
Proposal 5: The supported channel bandwidth per operating band should be defined based on operator input.
Proposal 6: The channel spacing in 38.104 can be reused for NTN. 
· Exact definition pending channel raster decision.
Proposal 7: It is proposed to define the channel raster for NTN bands as SCS based for both FR1 and FR2.
· 15kHz is considered for FR1 and 60kHz is considered for FR2 for NTN channel raster
· NR-ARFCN can be reused from 38.104.
· Δshift is not needed for NTN bands.
Proposal 8: It is proposed RAN4 to investigate whether some optimization on the sync raster is needed considering the cell search requirement.

	R4-2110993
	Hughes/EchoStar, Inmarsat, Thales, Fraunhofer
	Observation 1: ITU-RR designates primary allocations to the FSS and MSS in the commercial Ka band (17.3-20.2 GHZ and 27.0-30.0 GHz).
Observation 2: Satellite broadband access provided across Ka-band are accomplished primarily through the use of VSAT type terminals.
Observation 3: Satellite in Ka-band provide broadband access, including Internet connectivity, on platforms in motion via ESIM.
Observation 4: Satellite broadband services via VSAT and ESIM operate across the entire Ka band.
Proposal 1: RAN4 to consider defining the entire “Ka Band” as an NTN-NR band in FR2 range for GEO and NGSO based satellite access as proposed in RP-200638 [2].



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Moderator note: Note that RAN-P decisions from RP-210791 can be used in RAN4:RAN-P decisions from RP-210791:
· Agreed Proposal NTN-1.1: “For frequencies above 10 GHz, any work can be limited to VSAT, ESIM service and terminals.”
· Agreed Proposal NTN-1.2: “The Satellite Ka band refers to [17.3 – 20.2 GHz] on the downlink and [27.0 – 30.0 GHz] on the uplink as allocated by ITU-R to satellite services. Some of this range is designated as FSS and some as MSS.”


Sub-topic 4-1
Sub-topic description: NR NTN FR2 Introduction to Specification
Open issues and candidate options before e-meeting:
Issue 4-1-1: NR NTN FR2 Introduction to Specification
· Proposals
· Option 1: 2-step approach:
· As part of the Rel-17 NR-NTN WI, a technical study on Ka band for FR2 co-existence analysis will be carried out to identify further technical issues, associated to the deployment of NTN supported by NR (FDD mode) in the satellite Ka band. 
· The normative work on Ka band and other bands >10 GHz can be carried out as a part of a release independent item.
· Option 2: 1-step approach:
· Postpone NTN NR FR2 band introduction to specification until the decision of the 7-24 GHz range has been settled and a FDD band in the FR2 range has been defined. Note: There are no intention not to define FR2 support for NTN. However, from a time management perspective given the timeline for Rel-17 focus should be on FR1 support for NTN.
· Recommended WF
· TBA

Question: Which option (listed above) do you prefer? Please provide your answer(s) e.g. “Yes” or “No”.
[Note: Companies are encouraged to provide justification for their choices.]

	Company
	Comments Option 1
	Comments Option 2

	Ericsson
	No
We already know we won’t be able to specify any FR2 NTN band in Rel-17, based on RAN agreements (Proposal NTN-1.3), with the current NTN WI description.
	Yes
We should first focus on FR1 NTN to give RAN4 a chance to finalize the work in Rel-17.

	Huawei
	No
	Yes

	Hughes/EchoStar
	Yes
	No. The study 7-24 GHz range has concluded and nothing ongoing right now

	Nokia
	No
	Yes

	THALES
	Yes
	No. It does not make sense if no intention not to define FR2 support for NTN.

	Panasonic
	Yes
	No

	ZTE
	No
	Yes

	Apple 
	No
As commented several times, FR2 NTN bands will require FDD operation in the FR2 range, core functionality and requirements for which are missing in the existing specifications. 
	Yes

	Inmarsat
	Yes. We think this proposal is quite reasonable. 
	No. 

	
	
	

	
	
	



4 companies replied YES and 5 companies replied NO for the 2-Step Approach with respect to NR NTN FR2 Introduction to Specification.
It does not make sense if no intention not to define FR2 support for NTN.
Moderator suggests to continue discussion on the GTW session (25th of May 2021) or in the 2nd round of RAN4#99-e.


Sub-topic 4-2
Sub-topic description: Rel-17 NR NTN FR2 Coexistence Studies
Open issues and candidate options before e-meeting:
Issue 4-2-1: General Aspects on Rel-17 NR NTN FR2 Coexistence Studies
· Proposals
· Option 1: For the Rel-17 technical study,
· RAN4 will use UL (27-30 GHz) frequency range of Ka band to do co-existence study in Rel-17 NR-NTN WI;
· Ka band/FR2 co-existence analysis can be started once the S band/FR1 co-existence analysis principles are stable enough;
· Other bands such as Ku & Q/V band will leverage the Ka band/FR2 co-existence study approach in the future.
· Recommended WF
· TBA

Question: Do you partially agree/disagree with the Option 1 stated above? Please provide your views on the Option 1 stated above.
	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Disagree
	We could start discussion on FR2 coexistence simulations once FR1 requirements are finalized. Let’s focus first on FR1.

	Huawei
	Disagree
	We share the same view with Ericsson.

	Hughes/EchoStar
	Agree
	

	Nokia
	Disagree
	Same view as Ericsson and in our contribution

	THALES
	Agree
	Coexistence simulations for UL Ka would be very useful in Rel-17. 
The number of coexistence cases is much lower than for S-band. 

	Panasonic
	Agree
	

	Apple
	Disagree
	We should focus on completing the core functionality with FR1 bands.

	Inmarsat
	Agree
	

	
	
	

	
	
	



4 companies Disagree and 4 companies Agree to consider FR2 coexistence studies in Rel-17:
· RAN4 will use UL (27-30 GHz) frequency range of Ka band to do co-existence study in Rel-17 NR-NTN WI;
· Ka band/FR2 co-existence analysis can be started once the S band/FR1 co-existence analysis principles are stable enough;
· Other bands such as Ku & Q/V band will leverage the Ka band/FR2 co-existence study approach in the future.

Moderator suggests to continue discussion on the GTW session (25th of May 2021) or in the 2nd round discussion of RAN4#99-e.


Issue 4-2-2: Ka-Band Frequency Range for NTN Deployment Scenario in NTN-TN FR2 Coexistence Analysis
· Proposals
· Option 1: For NTN coexistence study purposes, RAN should consider the uplink part of satellite “Ka band”, corresponding with the 27.0 – 30.0 GHz range, which includes both “FSS” and “MSS” denomination, since the provision of VSAT and ESIM services from GSO and NGSO is allowed in FSS as well as MSS denominated spectrum within said range, with different denomination depending on regional regulations, as regulated by ITU-R regulations and recently harmonized on a global basis by WRC Resolutions 156 [8], 169 [9] and 173 [10].  
· Recommended WF
· TBA

Question: Do you partially agree/disagree with the Option 1 stated above? Please provide your views on the Option 1 stated above.

	Company
	Agree, agree partially, disagree
	Comments


	Ericsson
	Disagree
	We could start discussion on FR2 coexistence simulations once FR1 requirements are finalized. Let’s focus first on FR1.

	Huawei
	 Disagree
	We share the same view with Ericsson.

	Hughes/EchoStar
	Agree
	

	Nokia
	Disagree
	Same view as Ericsson and in our contribution

	Samsung
	
	Note that the Res. 173 invite ITU-R to develop the technical and regulatory provisions for the operation of ESIM during WRC-23 study cycle under AI 1.16, the expected output regulation need to be taken into account for the NTN specification on Ka band in 3GPP, however, relevant studies are still undergoing in ITU-R.

	THALES
	Agree
	

	Panasonic
	Agree
	

	Apple 
	Disagree 
	We should focus on completing the core functionality with FR1 bands.

	Inmarsat
	Agree
	

	
	
	

	
	
	



4 companies Disagree and 4 companies Agree to consider the uplink part of satellite “Ka band”, corresponding with the 27.0 – 30.0 GHz range, which includes both “FSS” and “MSS” denomination, since the provision of VSAT and ESIM services from GSO and NGSO is allowed in FSS as well as MSS denominated spectrum within said range, with different denomination depending on regional regulations, as regulated by ITU-R regulations and recently harmonized on a global basis by WRC Resolutions 156 [8], 169 [9] and 173 [10].  

Moderator suggests to continue discussion on the GTW session (25th of May 2021) or in the 2nd round discussion of RAN4#99-e.

Sub-topic 4-3
Sub-topic description: NTN SI & WI scope
Moderator note: Note that RAN-P decisions from RP-210791 can be used in RAN4:RAN-P decisions from RP-210791:
· Agreed Proposal NTN-1.1: “For frequencies above 10 GHz, any work can be limited to VSAT, ESIM service and terminals.”
· Agreed Proposal NTN-1.2: “The Satellite Ka band refers to [17.3 – 20.2 GHz] on the downlink and [27.0 – 30.0 GHz] on the uplink as allocated by ITU-R to satellite services. Some of this range is designated as FSS and some as MSS.”



Issue 4-3-1: NTN SI & WI scope with respect to VSAT and ESIMs/ESOMPs
· Proposals
· Option 1: It has been clarified throughout the SI and WI definition that NTN covers both VSAT and ESIMs/ESOMPs (which are a type of mobile VSATs operating in FSS spectrum). VSAT and ESIM operates in the entire Ka-band, hence, the frequency bands considered for 3GPP NTN RAN4 work should include spectrum relevant to VSAT and ESIM/ESOMP operation.
· Option 2: RAN4 to consider defining the entire “Ka Band” as an NTN-NR band in FR2 range for GEO and NGSO based satellite access as proposed in RP-200638 [2].
· Recommended WF
· TBA

Question: Which option (listed above) do you prefer? Please provide your answer(s) e.g. “Yes” or “No”.
[Note: Companies are encouraged to provide justification for their choices.]

	Company
	Comments Option 1
	Comments Option 2

	Ericsson
	We shall follow Regulations anyway
	Again this shall be aligned with Regulations anyway, but let’s finalize and focus on FR1 first.

	Huawei
	Before RAN plenary clarify the WID, we don't need to discuss the "Ka band"
	No

	Hughes/EchoStar
	Yes
	Yes

	Nokia
	Ka-band is not available in RAN4 as of now. Reasons listed in our contribution.
	Ka-band is not available in RAN4 as of now. Reasons listed in our contribution.

	THALES
	Yes
	Yes

	Apple 
	The fact that WI mentions VSAT and ESIM does not automatically mean that certain bands are added to the WI. All WGs will introduce the corresponding NTN functionality, including VSAT devices, in the band agnostic way. 
	Ka-band can be considered once the core functionality is completed

	Inmarsat
	Yes
	Yes

	
	
	

	
	
	



It seems that companies agree to consider VSAT and ESIM but not necessary agree to consider NTN Ka-band.

Moderator suggests to continue discussion on the GTW session (25th of May 2021) or in the 2nd round discussion of RAN4#99-e.

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

	XXX
	Please see above



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 

	Issue 4-1-1: NR NTN FR2 Introduction to Specification;


	Tentative agreements:-
Candidate options:-
Recommendations for 2nd round: Moderator suggests to continue discussion on the GTW session (25th of May 2021) or in the 2nd round of RAN4#99-e.


	Issue 4-2-1: General Aspects on Rel-17 NR NTN FR2 Coexistence Studies

	4 companies Disagree and 4 companies Agree to consider FR2 coexistence studies in Rel-17:
· RAN4 will use UL (27-30 GHz) frequency range of Ka band to do co-existence study in Rel-17 NR-NTN WI;
· Ka band/FR2 co-existence analysis can be started once the S band/FR1 co-existence analysis principles are stable enough;
· Other bands such as Ku & Q/V band will leverage the Ka band/FR2 co-existence study approach in the future.
Tentative agreements:-
Candidate options:-
Recommendations for 2nd round: Moderator suggests to continue discussion on the GTW session (25th of May 2021) or in the 2nd round discussion of RAN4#99-e.

	Issue 4-2-2: Ka-Band Frequency Range for NTN Deployment Scenario in NTN-TN FR2 Coexistence Analysis

	4 companies Disagree and 4 companies Agree to consider the uplink part of satellite “Ka band”, corresponding with the 27.0 – 30.0 GHz range, which includes both “FSS” and “MSS” denomination, since the provision of VSAT and ESIM services from GSO and NGSO is allowed in FSS as well as MSS denominated spectrum within said range, with different denomination depending on regional regulations, as regulated by ITU-R regulations and recently harmonized on a global basis by WRC Resolutions 156 [8], 169 [9] and 173 [10].  
Tentative agreements:-
Candidate options:-
Recommendations for 2nd round: Moderator suggests to continue discussion on the GTW session (25th of May 2021) or in the 2nd round discussion of RAN4#99-e.

	Issue 4-3-1: NTN SI & WI Scope with respect to VSAT and ESIMs/ESOMPs;

	It seems that companies agree to consider VSAT and ESIM but not necessary agree to consider NTN Ka-band.
Tentative agreements:-
Candidate options:-
Recommendations for 2nd round: Moderator suggests to continue discussion on the GTW session (25th of May 2021) or in the 2nd round discussion of RAN4#99-e.



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”.
Please note that after the 1st round of discussion, and after several received comments in the email discussion list [99-e][312] NTN_Solutions_Part1, the following proposals have been updated (see Update) or removed (see Removed) for the 2nd round.
Moreover, as result of 1st round discussions, the moderator suggests to keep in RAN4#99-e or to postpone some of the discussions for RAN4#100-e as follows:
	
	Status summary 
	For #99-e or Postponed for #100-e

	Issue 4-1-1: NR NTN FR2 Introduction to Specification;


	Tentative agreements: Same discussion as previous?
Candidate options:
Proposal 4-1-1-1: Should there be any NTN FR2 study (coexistence) phase before the introduction to specification/normative phase?
Recommendations for 2nd round: Moderator suggests to continue discussion on the GTW session (25th of May 2021) or in the 2nd round of RAN4#99-e.
	#99-e

	Issue 4-2-1: General Aspects on Rel-17 NR NTN FR2 Coexistence Studies

	4 companies Disagree and 4 companies Agree to consider FR2 coexistence studies in Rel-17:
· RAN4 will use UL (27-30 GHz) frequency range of Ka band to do co-existence study in Rel-17 NR-NTN WI;
· Ka band/FR2 co-existence analysis can be started once the S band/FR1 co-existence analysis principles are stable enough;
· Other bands such as Ku & Q/V band will leverage the Ka band/FR2 co-existence study approach in the future.
Tentative agreements: Same discussion as previous?
Candidate options:
Proposal 4-2-1-1: If yes, NTN FR2 coexistence studies in Rel-17 should consider:
· RAN4 will use UL (27-30 GHz) frequency range of Ka band to do co-existence study in Rel-17 NR-NTN WI;
· Ka band/FR2 co-existence analysis can be started once the S band/FR1 co-existence analysis principles are stable enough;
· Other bands such as Ku & Q/V band will leverage the Ka band/FR2 co-existence study approach in the future.
Recommendations for 2nd round: Moderator suggests to continue discussion on the GTW session (25th of May 2021) or in the 2nd round discussion of RAN4#99-e.
	#99-e

	Issue 4-2-2: Ka-Band Frequency Range for NTN Deployment Scenario in NTN-TN FR2 Coexistence Analysis

	4 companies Disagree and 4 companies Agree to consider the uplink part of satellite “Ka band”, corresponding with the 27.0 – 30.0 GHz range, which includes both “FSS” and “MSS” denomination, since the provision of VSAT and ESIM services from GSO and NGSO is allowed in FSS as well as MSS denominated spectrum within said range, with different denomination depending on regional regulations, as regulated by ITU-R regulations and recently harmonized on a global basis by WRC Resolutions 156 [8], 169 [9] and 173 [10].  
Tentative agreements: Same discussion as previous?
Candidate options:
Proposal 4-2-2-1: Consider the uplink part of satellite “Ka band”, corresponding with the 27.0 – 30.0 GHz range, which includes both “FSS” and “MSS” denomination, since the provision of VSAT and ESIM services from GSO and NGSO is allowed in FSS as well as MSS denominated spectrum within said range, with different denomination depending on regional regulations, as regulated by ITU-R regulations and recently harmonized on a global basis by WRC Resolutions 156 [8], 169 [9] and 173 [10].  
Recommendations for 2nd round: Moderator suggests to continue discussion on the GTW session (25th of May 2021) or in the 2nd round discussion of RAN4#99-e.
	#99-e

	Issue 4-3-1: NTN SI & WI Scope with respect to VSAT and ESIMs/ESOMPs;

	It seems that companies agree to consider VSAT and ESIM but not necessary agree to consider NTN Ka-band..
Tentative agreements: Same discussion as previous?
Candidate options:
Proposal 4-3-1-1: It has been clarified throughout the SI and WI definition that NTN covers both VSAT and ESIMs/ESOMPs (which are a type of mobile VSATs operating in FSS spectrum). VSAT and ESIM operates in the entire Ka-band, hence, the frequency bands considered for 3GPP NTN RAN4 work should include spectrum relevant to VSAT and ESIM/ESOMP operation. RAN4 to consider defining the entire “Ka Band” as an NTN-NR band in FR2 range for GEO and NGSO based satellite access as proposed in RP-200638 [2].
Recommendations for 2nd round: Moderator suggests to continue discussion on the GTW session (25th of May 2021) or in the 2nd round discussion of RAN4#99-e.
	#99-e




Companies are further asked to answer with AGREE or DISAGREE or AGREE WITH CHANGES to the following tables:
Question: Do you agree with proposal Proposal 4-x-y-z?
	Company
	4-1-1-1
	4-2-1-1
	4-2-2-1
	4-3-1-1

	Ericsson
	Disagree	
Not before FR1 is finalized. There is still a lot to do with FR1, any discussion on FR12 will just interfer with the work on FR1 and would jeopardize introduction of NTN in Rel.17. 
We already know there won’t be any NTN FR2 band specified in Rel-17, so there is no hurry to work on FR2.
	Disagree with the current wording:

1- We’ll use Ka-band spectrum which was allowed to be used for ESIM: 17.7-20.2GHz and 27.5-30.0GHz
2- What does “stable enough” means
3- Last bullet is very unclear.
	Disagree
To be merged with 4-2-1-1, wording is redundant, we shall only agree on 1 clear wording to avoid any confusion later on.

	Disagree
To be merged with 4-2-1-1 wording is redundant, we shall only agree on 1 clear wording to avoid any confusion later on.


	Hughes/EchoStar
	Agree - This is part of NTN WID and there should be NTN FR2 co-existence analysis. 
	Agree
	Agree
	Agree

	Intelsat
	Agree
NTN FR2 studies are a part of the NTN WID and should continue in parallel with ongoing co-existence studies in Rel-17. 
	Agree
Co-Existence studies should be considered in Rel-17. 

RE: Ericsson Regarding the Ka band for ESIM we note from [R4-2110813] we note ESIMs are described by the following paragraph Vehicle-Mounted Earth Stations (VMESs), and Earth Stations Aboard Aircraft (ESAAs), are collectively known as ESIMs. “…  the operation of ESIMs in the conventional Ka-band. Specifically, ESIMs may communicate with geostationary-orbit (GSO) FSS space stations operating in 18.3–18.8 GHz and 19.7–20.2 GHz (space-to-Earth), and 28.35–28.6 GHz and 29.25–30.0 GHz (Earth-to-space) frequency bands.
We agree Ka band/FR2 co-existence studies can proceed with guidance noted.
Further we support that other bands such as Ku & Q/V band will leverage the Ka band/FR2 co-existence study approach in the future.

	Agree
There is no potential confusion in our view. 
	Agree
There is no potential confusion in our view.

	Inmarsat
	Is co-existence study even a requirement, given the extremely limited/restricted deployment of TN in this part of the band?
In our opinion it’s not a requirement.  It’s more important to clarify the other aspects (e.g. FDD operation, VSAT/ESIM UE characteristics)
	Agree.

We are also potentially ok with Ericsson’s proposed wording, except that the DL part of the range is not relevant for NTN-TN coexistence analysis.

@Echostar, the range quoted is incomplete. 
	Agree – we are ok to simplify the wording, as long as the deployment considered encompasses both VSAT and ESIM (mobile VSAT) UEs.
It cannot be merged into 4-2-1-1 because 4-2-1-1 refers to coexistence analysis. This refers to general deployment scenario.
	Agree – we are ok to simplify wording, we could potentially merge 4-3-1-1 with 4-2-2-1.

	Panasonic
	Agree
We agree with Hughes/EchoStar and Intelsat.
	Agree
	Agree
	Agree

	Nokia
	Disagree – similar comment as Ericsson
	Disagree – there is no point in this agreement. Ka band is not available for RAN4 at present time.
	Disagree – there is no point in this agreement. Ka band is not available for RAN4 at present time.
	Disagree – there is no point in this agreement. Ka band is not available for RAN4 at present time.

	ESA
	Agree
	Agree
	Agree.
@Ericsson: the merge is not possible because two different aspects: coexistence and terminal types. However, a shorter text could be agreeable as long as it is understood clearly that VSAT/ESIM UEs can operate in the whole spectrum allocation (FSS+MSS). 
	Agree. If it helps, merging with 4-2-1-1 is surely possible.

	Fraunhofer
	Please formulate proposals as statements not questions. 
Anyways, the answer is yes.
	Agree, but please try to propose self-contained statements. Our understanding is that “If yes” corresponds to P4-1-1-1.

	Agree, but please remove the cross-references or add the respective references as notes.
	Agree, but please remove the cross-references or add the respective references as notes.

	Apple
	The proposal is not clear. Irrespective of the fact whether we have or not the study phase for FR2 NTN bands, that should be ideally handled only after the core functionality is completed. 
	The timeline is not clear. Under which WI and/or in which release the corresponding work is proposed to be conducted? 
	The wording is not clear. This should be discussed in the context of 4-2-1-1.
	The wording is not clear. This should be discussed in the context of 4-2-1-1.

	THALES
	Agree
If any issue with wording we can switch to 1st round discussion.
	Agree
The timeline is clear. We can perform coexistence analysis for NTN FR2 in Rel-17. There are around 4-6 scenarios for simulations which do not demand a lot of effort compared to FR1.
	Agree
If any issue with wording we can switch to 1st round discussion.
	Agree
If any issue with wording we can switch to 1st round discussion.

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



7 companies seem to Agree, 3 companies seem to disagree.
Moderator note: It seems that now companies are concerned with the workload, but no longer have disagreements with respect to the references and current definitions.
However, it seems difficult to have a clean decision. Therefore the moderator proposes to continue the discussion on the GTW session for the BSRF NTN slot on 27/05/2021 (if any) or in RAN4#100-e.
Moderator Note: Based on 2nd round of the feedbacks reflected in the section above, the moderator has prepared a Way Forward including proposals for agreement and open issues for next meeting discussions. Companies were invited to provide their feedback. WF was updated accordingly.





















Recommendations for Tdocs
Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	Email discussion summary for [99-e][312] NTN_Solutions_Part1 (2nd Round)
	Thales, 2nd round discussion



	#2
	Way Forward on NTN_solutions_Part1

	Thales, WF




1st round 
New tdocs
	Title
	Source
	Comments

	Email discussion summary for [99-e][312] NTN_Solutions_Part1
	THALES
	R4-2108437 revised to R4-2118699

	Way Forward on NTN_solutions_Part1
	THALES
	Document # R4-2118643
WF [99-e][312] NTN_Solutions_Part1

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



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

	R4-2118643
	Way Forward on NTN_solutions_Part1
	THALES
	Agreeable
	WF for general NTN general aspects related to RAN4 RF part Rel-17 NR NTN WI (including system parameters, NTN architecture, and regulatory discussions, including exemplary bands).

	
	
	
	
	


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














Appendix: Companies contribution summary
Contribution summaries are as follows:
	T-doc number
	Company
	Proposals / Observations

	R4-2110813
	Intelsat, Hughes, Inmarsat, ESA, Thales, Fraunhofer
	Proposal 1: As part of the Rel-17 NR-NTN WI, a technical study on Ka band for FR2 co-existence analysis will be carried out to identify further technical issues, associated to the deployment of NTN supported by NR (FDD mode) in the satellite Ka band. However, the normative work on Ka band and other bands >10 GHz can be carried out as a part of a release independent work item. For the Rel-17 technical study,
· RAN4 will use UL (27-30 GHz) frequency range of Ka band to do co-existence study in Rel-17 NR-NTN WI;
· Ka band/FR2 co-existence analysis can be started once the S band/FR1 co-existence analysis principles are stable enough;
· Other bands such as Ku & Q/V band will leverage the Ka band/FR2 co-existence study approach in the future.

Proposal 2: For NTN coexistence study purposes, RAN should consider the uplink part of satellite “Ka band”, corresponding with the 27.0 – 30.0 GHz range, which includes both “FSS” and “MSS” denomination, since the provision of VSAT and ESIM services from GSO and NGSO is allowed in FSS as well as MSS denominated spectrum within said range, with different denomination depending on regional regulations, as regulated by ITU-R regulations and recently harmonized on a global basis by WRC Resolutions 156 [8], 169 [9] and 173 [10].  

Proposal 3: It has been clarified throughout the SI and WI definition that NTN covers both VSAT and ESIMs/ESOMPs (which are a type of mobile VSATs operating in FSS spectrum). Hence, the frequency bands considered for 3GPP NTN RAN4 work should include spectrum relevant to VSAT and ESIM/ESOMP operation.

	R4-2110614
	ZTE Corporation
	Proposal 1: to postpone the SU discussion until there are clear agreement for out-of-band emission requirement and in-band emission requirements defined for NTN;
Proposal 2: propose channel raster as 100kHz for NTN L-band and S-band; 

	R4-2110688
	Nokia, Nokia Shanghai Bell
	Proposal 1: Postpone NTN NR FR2 band introduction to specification until the devission of the 7-24GHz range have been settled and a FDD band in the FR2 range have been defined.
Observation 1: There are no intention not to define FR2 support for NTN. However, from a time management perspective given the timeline for Rel-17 focus should be on FR1 support for NTN.

	R4-2110413
	Huawei, HiSilicon
	Proposal 1: It’s proposed that the default TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation for NTN S-band is 190MHz.
Proposal 2: 100 kHz channel raster can be used for NTN S-band.
Observation 1: For Synchronization raster, one solution is to reuse current work frame for NTN system, but for applicable SS raster entries per operating band RAN4 may need to further study it.

	R4-2111423
	THALES, Hughes/EchoStar, Inmarsat, ESA
	Proposal 1: RAN4 shall consider the reference deployment scenario in MSS S-band with channel bandwidths of 5, 10, 15, 20 MHz for SCS=15 kHz configuration.
Proposal 2: RAN4 shall consider the reference deployment scenario in MSS S-band with channel bandwidths of 10, 15, and 20 MHz for SCS=30 kHz and 60 kHz configuration.
Proposal 3: Is up to NTN operator network design which FRF value shall be further used, independently of the coexistence analysis.
Proposal 4: For the purpose of coexistence analysis between adjacent bands, 20 MHz bandwidth size can be considered for simulation purpose.
Observation 1: However, in order to simplify the simulations, coexistence analysis could take into account the 30 MHz configuration as an example for NTN deployment in S-band. 

	R4-2109053
	CATT
	Proposal 1: It is proposed to develop a separate set of RF specifications for NTN, including BS RF and UE RF.
Proposal 2: The frequency range definition should be aligned with NR.
Proposal 3: The same set of band coding and signaling design should be used for NTN and NR.  The NTN band is numbered in reverse order from the maximum NR band number in each FR.
Proposal 4: The common definition for channel bandwidth, transmission bandwidth configuration, minimum guard band, and RB alignment in 38.104 can be reused for NTN system.
Proposal 5: The supported channel bandwidth per operating band should be defined based on operator input.
Proposal 6: The channel spacing in 38.104 can be reused for NTN. 
· Exact definition pending channel raster decision.
Proposal 7: It is proposed to define the channel raster for NTN bands as SCS based for both FR1 and FR2.
· 15kHz is considered for FR1 and 60kHz is considered for FR2 for NTN channel raster
· NR-ARFCN can be reused from 38.104.
· Δshift is not needed for NTN bands.
Proposal 8: It is proposed RAN4 to investigate whether some optimization on the sync raster is needed considering the cell search requirement.

	R4-2109116
	CATT
	Proposal 1: It is proposed to consider wired connection between NTN Gate-way and non-NTN infrastructure gNB function as the typical case.
Observation: It seems no problem to develop RF requirements and conduct test based on Port A in Figure 2-2 for FR1.
Proposal 2: It is proposed to develop RF requirements and conduct test based on Port A in Figure 2-2 for FR1. 

	R4-2109504
	CMCC
	Observation 1: it is suggested to use the interface between gateway and non-NTN gNB as Rx reference point considering non-NTN gNB is the last component in the Rx RF linkage from UE to gNB.
Observation 2: RAN4 could define reference point where there is no interface definition in RAN3 with the assumption that the message format received from satellite gateway has been transferred to match NR message format and could be demodulated.
Proposal 1: it is suggested to take satellite + gateway as a single black-box entity without any dedicated Rx requirements and take the interface between gateway and non-NTN gNB as Rx reference point to define/test Rx link RF requirements.

	R4-2111460
	THALES
	Proposal 1: The NTN DUT device for testing Rx NTN gNB parameters shall be composed of the RU NTN, Feederlink Emulator, GW, Non-NTN infrastructure gNB and the required signal generators for 5G NR NTN wanted signal, 5G NR (NTN) interfering signal and CW interfering signal.
Proposal 2: Based on different combinations and following similar testing procedures as in e.g. TS 38.141, the throughput measurement point at the Non-NTN infrastructure gNB can be used to determine the 5% throughput loss. 
Proposal 3: The NTN test setup can use a Feederlink Emulator or not.
Proposal 4: The NTN test setup can use a NTN Channel Emulator or not, with Doppler or without Doppler.
Observation 1: The quality of the radio at the satellite payload side is the most predominant factor of the Rx tests for the gNB side of the NTN service link.

	R4-2110120
	Ericsson
	Proposal 1: RAN4 should handle gateway + satellite as a repeater and specify needed requirements for gateway + satellite in a new NTN repeater specification.

	R4-2110194
	Xiaomi
	Proposal: it is proposed that defining RF requirements for service link shall be considered as a priority.

	R4-2110615
	ZTE Corporation
	Proposal 1: to discuss what’s functionality expected for gNB and what’s kind of requirement to be tested;
Proposal 2: for Case A, at least the baseband capability of gNB to serve the service link should be tested, and the corresponding requirement should be defined at the reference point between gateway and gNB; 
Proposal 3: for Case B/C, to define reference point between gateway and gNB for the purpose of testing baseband capability of NTN system;  

	R4-2110993
	Hughes/EchoStar, Inmarsat, Thales, Fraunhofer
	Observation 1: ITU-RR designates primary allocations to the FSS and MSS in the commercial Ka band (17.3-20.2 GHZ and 27.0-30.0 GHz).
Observation 2: Satellite broadband access provided across Ka-band are accomplished primarily through the use of VSAT type terminals.
Observation 3: Satellite in Ka-band provide broadband access, including Internet connectivity, on platforms in motion via ESIM.
Observation 4: Satellite broadband services via VSAT and ESIM operate across the entire Ka band.
Proposal 1: RAN4 to consider defining the entire “Ka Band” as an NTN-NR band in FR2 range for GEO and NGSO based satellite access as proposed in RP-200638 [2].

	R4-2110118
	Ericsson
	Withdrawn (Not Available)

	R4-2109327
	GLOBALSTAR Inc.
	Proposal 1: RAN4 shall also consider the mixed pairing of (L-band) and (S-band) in the related NTN work item.
Proposal 2: RAN4 shall also consider the pairing of 1610 - 1618.725 MHz UL (L-band) and 2483.5 – 2500 MHz DL (S-band) in the related NTN work item.
Proposal 3: 3GPP should take the relevant FCC and ETSI regulation into account when defining Tx and Rx NTN requirements for the pairing of 1610 - 1618.725 MHz UL and 2483.5 – 2500 MHz DL.

	R4-2109117
	CATT
	Reserved (Not Available)
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