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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 class/Type, and regulatory discussions, including exemplary bands. It contains a summary of the contributions under sections and subsections 8.13.1.1, 8.13.1.2, 8.13.1.3, 8.13.1.4 at TSG-RAN WG4 #101-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 #101-e meeting agenda with respect to NTN topic:
-------------------------------------- Items led by other working group ----------------------------------------------------
8.13	Solutions for NR to support non-terrestrial networks (NTN)	[NR_NTN_solutions]
* There is incoming LS from RAN2, i.e., R2-2109219 LS to RAN4 on SMTC
8.13.1	General	[NR_NTN_solutions-Core]
8.13.1.1	System parameters	[NR_NTN_solutions-Core]
8.13.1.2	NTN gNB Class/Type	 [NR_NTN_solutions-Core]
8.13.1.3	Regulatory information	[NR_NTN_solutions-Core]
8.13.1.4	Others 	[NR_NTN_solutions-Core]
8.13.2	Coexistence aspects	[NR_NTN_solutions-Core]
8.13.2.1	NTN coexistence scenarios and simulations	[NR_NTN_solutions-Core]
8.13.2.2	HAPS coexistence scenarios and simulations 	[NR_NTN_solutions-Core]
8.13.3	BS RF requirements 	[NR_NTN_solutions-Core]
8.13.3.1	TX requirements	[NR_NTN_solutions-Core]
8.13.3.2	RX requirements 	[NR_NTN_solutions-Core]
8.13.4	UE RF requirements 	[NR_NTN_solutions-Core]
8.13.4.1	TX requirements	[NR_NTN_solutions-Core]
8.13.4.2	RX requirements 	[NR_NTN_solutions-Core]
8.13.5	RRM core requirements	[NR_NTN_solutions-Core]
8.13.5.1	General	[NR_NTN_solutions-Core]
8.13.5.2	GNSS-related requirements 	[NR_NTN_solutions-Core]
8.13.5.3	Mobility requirements 	[NR_NTN_solutions-Core]
8.13.5.4	Timing requirements	[NR_NTN_solutions-Core]
8.13.5.5	Measurement procedure requirements	[NR_NTN_solutions-Core]

For informative purpose, RAN4#101-e E-meeting Arrangements and Guidelines proposed the following schedule:
· Moderators provide initial summary (Draft) by Thursday October 28th, 5pm UTC
· Companies can provide comments on initial summary by Friday October 29th, 5pm UTC
· Moderators kick off email discussion (Monday November 1st)
· Companies provide comments for the 1st round (Monday November 1st – Thursday 5pm UTC November 4th)
· Moderators summarize the status and possible proposals, recommending what decisions can be made for 1st round. A formal t-doc will be used (Friday 5pm UTC November 5th)
· Moderators kick off 2nd round email discussion (no later than Monday 3am UTC November 8th)
· After receiving the summary from moderators, session chair may approve documents, make agreements or assign new CRs, WFs, LSs, etc. (Monday 8am UTC November 8th)
· Draft WF/LS and revised CRs/TPs shall be shared by Tuesday 5pm UTC November 9th
· Companies provide comments for the 2nd	round summary (no later than Wednesday 5pm UTC November 10th)
· Moderators provide 2nd round WF draft by Wednesday 7pm UTC, November 10th.
· Moderators provide 2nd round draft summary by Thursday 11:59 UTC, November 11th.
· Formal tdocs of WF/LS/CRs/TPs shall be uploaded to the Inbox by Thursday 5pm UTC, November 11th.
· Moderators provide 2nd round summary with a formal tdoc by Friday 8am UTC, November 12th.
A total of 19 TDocs have been identified for discussion in [101-e][309] NTN_Solutions_Part1 (please also see the Appendix for the details, with all the observations/proposals), plus 2 TDocs from [101-e][311] NTN_Solutions_Part3:
	TDoc Number
	TDoc Type
	Title
	Company
	Status
	General Purpose
	Agenda Item

	R4-2119200
	Other
	Further discussion on system parameters for NTN
	ZTE Corporation
	available
	Approval
	8.13.1.1

	R4-2119204
	Other -> pCR
for TR 38.863
	draft TP to TR 38.863:Operating bands and channel arrangements
	ZTE Corporation
	available
	Approval
	8.13.1.1

	R4-2118716
	pCR
for TR 38.863
	TP for 38.863 on system parameters on satellite bands
	Huawei, HiSilicon
	available
	Approval
	8.13.1.1

	R4-2118613
	Discussion
	On NTN System parameters
	Nokia, Nokia Shanghai Bell
	available
	Approval
	8.13.1.1

	R4-2117377
	Discussion
	On open issue for NTN system parameters
	CATT
	available
	Discussion
	8.13.1.1

	R4-2118147
	Discussion
	Discussion on NTN system parameters
	Qualcomm Incorporated
	available
	-
	8.13.1.1

	R4-2118159
	Other
	NTN - System parameters
	Ericsson
	available
	Approval
	8.13.1.1

	R4-2119592
	Discussion
	On the Definition of NTN gNB Classes
	THALES
	available
	Discussion
	8.13.1.2

	R4-2117730
	Discussion
	NTN gNB Class
	CMCC
	available
	Discussion
	8.13.1.2

	R4-2117378
	Discussion
	Furhter discussion on NTN BS class/type
	CATT
	available
	Discussion
	8.13.1.2

	R4-2118614
	Discussion
	On NTN gNB ClassType
	Nokia, Nokia Shanghai Bell
	available
	Approval
	8.13.1.2

	R4-2119201
	Other
	Further discussion on NTN gNB class and type
	ZTE Corporation
	available
	Approval
	8.13.1.2

	R4-2119141
	Discussion
	Further discussion on the NTN gNB Class/Type
	Huawei
	available
	Discussion
	8.13.1.2

	R4-2118157
	pCR
for TR 38.863
	NTN - Regulatory information - TP to TR 38.863
	Ericsson
	available
	Approval
	8.13.1.3

	R4-2119553
	Discussion
	NTN NR UE Technical Specification Discussion
	THALES
	available
	Discussion
	8.13.1.4

	R4-2119299
	Discussion
	NTN MEO Scenarios
	Hughes/EchoStar, THALES
	available
	Agreement
	8.13.1.4

	R4-2118156
	Other
	NTN – General
	Ericsson
	available
	Approval
	8.13.1.4

	R4-2117379
	Discussion
	Furhter discussion on NTN specification
	CATT
	available
	Discussion
	8.13.1.4

	R4-2117380
	LS out
To RAN3
	draft LS on NTN architecture
	CATT
	available
	Approval
	8.13.1.4

	R4-2119142
	pCR
for TR 38.863
	TP to TR 38.863: node class, RF RX (6.2)
	Huawei
	available
	Approval
	8.13.3.2

	R4-2118718
	pCR
for TR 38.863
	TP for 38.863 on NTN UE transmission characteristics
	Huawei, HiSilicon
	available
	Approval
	8.13.4.1



Moderator note1: There are 3 pCRs to TR 38.863, which the moderator proposes to discuss in the dedicated folders from 1st round and 2nd round.

Moderator note2: Please also note that there are 2 more pCRs to TR 38.863, added from [101-e][311] list, to be discussed under [101-e][309], and which the moderator proposes to discuss in the dedicated folders from 1st round and 2nd round.

Moderator note3: There is one LS out for RAN3, which the moderator proposes to discuss in the dedicated folders from 1st round and 2nd round (if accepted).


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 Satellite System Parameters
a. Issue 1-1-1: NTN Satellite Band Prefix
b. Issue 1-1-2: Channel Raster & Synchronization Raster
c. Issue 1-1-3: NTN UE ACS and ACLR
d. Issue 1-1-4: MEO inclusion (in TR 38.821)
e. Issue 1-2-1: S-band SCS
f. Issue 1-2-2: S-Band GSCN
g. Issue 1-3-1: Protection of GNSS
2. Topic #2: NTN Satellite gNB Class/Type
a. Issue 2-1-1: Satellite NTN BS Type 1-C
b. Issue 2-1-2: Satellite NTN BS Type 1-O
c. Issue 2-1-3: Satellite NTN BS Type 1-H
d. Issue 2-1-4: Satellite NTN BS Type 1-H and NTN BS Type 1-O as one package
e. Issue 2-2-1: Satellite NTN gNB Class – Number of Classes in Rel-17
f. Issue 2-2-2: Satellite NTN gNB Class – Priority
g. Issue 2-2-3: NTN gNB Class Differentiation
3. Topic #3: (General) Band-Related Parameters
a. Issue 3-1-1: Irregular Channel BW - general
b. Issue 3-2-1: SU Discussion
4. Topic #4: NTN TR and TS Titles and Content
a. Issue 4-1-1: Titles and Scope of NTN NR TR and TS (general) – candidate proposals for (Satellite payload + feeder link + GW + Non-NTN infrastructure gNB)
b. Issue 4-1-2: Title of NTN NR TS 38.108
c. Issue 4-1-3: Title of NTN NR TS 38.181
d. Issue 4-2-1: Introduction of New Specific NTN UE TS for UE NTN NR
e. Issue 4-2-2: NTN UE FR1 specification
f. Issue 4-3-1: LS proposal to RAN3 – see R4-2117380
g. Issue 4-4-1: pCR to TR 38.863 – see R4-2119204
h. Issue 4-4-2: pCR to TR 38.863 – see R4-2118716
i. Issue 4-4-3: pCR to TR 38.863 – see R4-2118157
j. Issue 4-4-4: pCR to TR 38.863 – see R4-2119142
k. Issue 4-4-5: pCR to TR 38.863 – see R4-2118718
5. Topic #5: HAPS Generalities
a. Issue 5-1-1: NR bands for HAPS
b. Issue 5-2-1: HAPS technical specifications
c. Issue 5-3-1: HAPS and TN under the same operator
d. Issue 5-3-2: HAPS and TN under different operators
e. Issue 5-4-1: BS class discussion for HAPS separated from NTN deployment
f. Issue 5-4-2: BS class for HAPS
6. Topic #6: FR2 Generalities
NONE – No discussion on RAN4 FR2 till March 2022.
Topic #1: NTN Satellite System Parameters
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary

	TDoc Number
	Company
	Proposals / Observations

	R4-2119200
	ZTE Corporation
	Proposal 1: propose to use prefix ‘n’ for NTN band definition;
Observation 1: due to the more stringent NTN UE ACS requirements, spectral utilization requirement should be revised again. 
Proposal 2: for NTN S band, the following system parameters should be adopted.
	NR operating band
	UL [MHz]
	DL [MHz]
	Duplexer
	Fglobal [KHz]
	channel raster [KHz]
	UL NREF
	DL NREF
	SSB Block SCS [KHz]
	SSB Pattern 
	GSCN_L
	GSCN_H

	n256
	1980
	2010
	2170
	2200
	FDD
	5
	100
	396000
	402000
	434000
	440000
	15
	Case A
	5429
	5494




	R4-2118716
	Huawei, HiSilicon
	Observation 1: Specifying 100kHz channel raster is aligned with the definition of sync raster below 3GHz.
Maximum SS raster: ΔFSC,Raster ≤ BWConfig + ΔFCH,Raster – BWPBCH
Since the minimum BWConfig = 4.5MHz, and BWPBCH =3.6MHz, when we input 15kHz or 100kHz for ΔFCH,Raster , we can get the maximum sync raster as below
Table 6.1.3.1-1: The comparison for different channel raster
	Channel Raster
	15kHz 
	100kHz

	Sync Raster
	915kHz
	1000kHz



In order to be compatible with current design of sync raster below 3GHz, option 2 100kHz should be chosen as the channel raster for NR NTN bands below 3GHz.

	R4-2118613
	Nokia, Nokia Shanghai Bell
	Observation 3:	Protection of GNSS shall be ensured and regional regulations shall be meet, including when [x]255 is deployed.

	R4-2117377
	CATT
	Proposal 1: It is proposed to approve S band as s256 in Table 2-1.
Table 2-1 S band for satellite operation
	Satellite 
band
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	s256
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	Note: The NTN bands are numbered in decreasing order on first come first serve basis.



Proposal 2: It is proposed to approve the following channel bandwidth for S band in Table 2-2.
Table 2-2 channel bandwidth for S band
	NR band / SCS / BS channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…

	n256
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	……



Proposal 3: It is proposed approve nominal channel spacing for NTN as,
Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2
Proposal 4: It is proposed to approve the NR ARFCN range for NTN as in Table 2-4
 Table 2-4: Applicable NR-ARFCN per operating band in FR1
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	…
	…
	…
	…

	n256
	100
	396000 – <20> – 402000
	434000 – <20> – 440000

	……



Proposal 5: It is proposed to approve the NR ARFCN range for NTN as in Table 2-5.
Table 2-5: Applicable SS raster entries per operating band (FR1)
	NR operating band
	SS Block SCS
	SS Block pattern
(NOTE 1)
	Range of GSCN
(First – <Step size> – Last)

	…
	…
	...
	…

	n256
	15 kHz
	Case A
	5429 – <1> – 5494





	R4-2118147
	Qualcomm Incorporated
	Proposal 1: Specify the following two bands for NTN in Rel-17.
	NTN satellite band #
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n255x
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	n256 x
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	Note x: The band is for satellite. 




	R4-2118159
	Ericsson
	Proposal: The GSCN values range for band 256 shall be 5 429 – 5 494 with step of 1.

	R4-2119553
	THALES
	Proposal 3: RAN4 should use for NTN UE the same ACLR and ACS values as for handheld TN UE.

	R4-2119299
	Hughes/EchoStar, THALES
	Moderator proposes to discuss Proposals 2-5 to [101-e][309] list:
Proposal 2: To add MEO as “scenario E” in Table 4.2-1 in TR 38.821.
Proposal 3: To add MEO NTN reference scenario parameters in Table 6.1-1 in TR 38.821.
Proposal 4: To add MEO characteristics, to Set 1 and Set 2 MEO characteristics. 
Proposal 5: To include MEO parameters for link budget analysis in a new Table 6.1.1.1-1 and 6.1.1.1-2 in TR 38.821, as a representative characterization of NTN-NR scenarios with MEO altitude and characteristics. 
Note: Please note that Proposal 2, 3, 4, 5 are for RAN1 consideration but wanted to share the information with RAN4 for informative purposes.

	R4-2118156
	Ericsson
	Proposal 1: Assuming NTN UE requirements will be captured in a separate new TS, the NTN satellite bands naming could be prefixed with “n” or “s”. 





Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.RAN4#99-e Agreements (R4-2108099):
· 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.
· Proposal 2-1-3-1: The supported channel bandwidth per operating band should be defined based on NTN operator input.
· Proposal 2-1-4-1: The channel spacing in 38.104 can be reused for NTN. Exact definition pending channel raster decision.
· Proposal 2-2-1-1: UE NTN FR1 may use similar specification as TS 38.101-1 (with different clauses for NTN).
· 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.
· 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 3-1-3-2: The supported channel bandwidth per operating band should be defined based on NTN operator input.
· Proposal 3-1-5-1: RAN4 shall consider a 100 kHz MSS S-Band Channel Raster.
· 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.
· Proposal 3-2-2-1: RAN4 shall consider a 100 kHz MSS L-Band Channel Raster.
· Proposal 3-1-1-1: RAN4 shall use S-Band Reference Operational Deployment Scenario using 1980-2010 MHz for UL and 2170-2200 MHz for DL.
[image: ]







RAN4#100-e Agreements (R4-2115640):
Proposal 1-3-1-1: RAN4 shall consider NTN satellite Channel BandWidth(s):
NTN satellite band #
SCS
kHz
5 MHz
10 MHz
15 MHz
20 MHz

15
Yes
Yes
Yes
Yes
256
30

Yes
Yes
Yes

60

Yes
Yes
Yes
where NTN satellite band number 256 range is defined as in
NTN satellite band #
Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
Duplex mode
256
1980 MHz – 2010 MHz
2170 MHz – 2200 MHz
FDD
· Note 1: Band prefix FFS.
· Note 2: RAN4 will choose between “s” and “n” only.
RAN4#100-e Agreements (R4-2115640):
Proposal 1-4-3-1: 
Table x.x.x.x-1: Applicable NR-ARFCN per operating band in FR1
NTN satellite band #
ΔFRaster
(kHz) 
Uplink
range of NREF
(First – <Step size> – Last)
Downlink
range of NREF
(First – <Step size> – Last)
…
…
…
…
256
100
396000 – <20> – 402000
434000 – <20> – 440000
……

Table x.x.x.x-1: Applicable SS raster entries per operating band (FR1)
NTN satellite band #
SS Block SCS
SS Block pattern
(NOTE 1)
Range of GSCN
(First – <Step size> – Last)
…
…
...
…
256

15 kHz

Case A
[5429] – <1> – [5494]
Or
[5419 ?] – <1> – [5494 ?]
……
Note 1: Band prefix FFS.
Note 2: RAN4 will choose between “s” and “n” only.
Note 3: The exact value of GSCN is FFS.








RAN4#100-e Agreements (R4-2115640):
Proposal 1-3-1-2: RAN4 shall consider NTN satellite Channel BandWidth(s):
NTN satellite band #
SCS
kHz
5 MHz
10 MHz
15 MHz
20 MHz

15
Yes
Yes
Yes
Yes
255
30

Yes
Yes
Yes

60

Yes
Yes
Yes
where NTN satellite band number 255 range is defined as in
NTN satellite band #
Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
Duplex mode
255
1626.5 MHz – 1660.5 MHz
1525 MHz – 1559 MHz
FDD
· Note 1: Band prefix FFS.
· Note 2: RAN4 will choose between “s” and “n” only.

Sub-topic 1-1 
Sub-topic description: General Topics applicable for both MSS S-band and MSS L-band
Open issues and candidate options before e-meeting:
Issue 1-1-1: NTN Satellite Band Prefix
· Proposals
· Option 1: “n”
· Option 2: “s”
· Recommended WF
· Option 1, if agreeable. If yes, the band definition may be updated accordingly:
	NTN satellite band #
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n255x
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	n256x
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	Note x: The band is for satellite. 




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

	ZTE
	Prefer to use n since this could also indicate the RAT used by NTN gNB, when IoT based NTN is introduced, then other band prefix could also indicate its RAT used. 
	

	Intelsat
	Ok to use either band prefix “n” or “s”. It should be made clear that the satellite bands are separate from the terrestrial bands. 
	

	Huawei
	Yes, follow GTW session’s agreement.
	

	Xiaomi
	OK with GTW’s agreement
	

	Ericsson
	See RAN4#101-e GTW’s agreement

	Nokia
	We can accept this option as long as a note is added (As agreed at GTW)
	

	Hughes/EchoStar
	OK to use “n” prefix
	

	Qualcomm
	We support Option 1
	

	Samsung
	Align with GTW’s agreement
	

	CATT
	Follow GTW’s agreement. Using prefix n.
The not seems not necessary since it’s natural all the bands defined in satellite spec are satellite bands.
	

	Sony
	We support the WF.
	

	Ligado
	Agree with ZTE above
	

	THALES
	We prefer “n”.
We align with GTW’s agreement
	

	CMCC
	Prefix “n” could be compatible with current band number design. 
	



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


	ZTE
	Agree
	

	CMCC
	Agree
	

	Intelsat
	Agree
	

	Huawei
	Partially
	The wording for note x should be removed, since NTN satellite band has been indicated in the first cell. BS receive/transmit in the table should be revised if we reach an agreement on the name.

	Xiaomi
	Agree
	

	Ericsson
	See RAN4#101-e GTW’s agreement

	Nokia
	As agreed at GTW
	

	Hughes/EchoStar
	Agree
	

	Qualcomm
	As agreed at GTW
	Note can be further discussed. It depends on how to split the UE spec.

	Samsung
	Agree partially
	Agree with Huawei, the Note should be removed from the table in the WF.

	CATT
	Partially agree
	The note is not needed.

	Sony
	We agree
	

	Ligado
	Agree
	

	THALES
	Agree
	Align with GTW agreements, for further discussion agree with other companies.

	
	
	




GTW Discussion on 2nd Nov
Issue 1-1-1: NTN Satellite Band Prefix
· Proposals
· Option 1: “n”
· Option 2: “s”
· Discussion: 
Ericsson: We are ok with option 1 with a note in the table.
Qualcomm: We support option 1 with a note.
ZTE: We share same view as E/// and Qualcomm, ‘n’ means newRat better to use this to avoid confusion.
Nokia: We are ok OP1 with a note.
CATT: We are OK for option 1, but not sure whether note still needed since new spec will be introduced for NTN operation in RAN4.
Huawei: We are ok with option 1, but still need to improve the wording in above which show as a example. 
Thales: We can further work on the note and the table in email discussion. 
Agreement: 
Using ‘n’ as prefix, companies are continued the effort on the “note” and table for introduction of NTN satellite bands.

Moderator Note: After the GTW meeting, and after receiving comments from all companies, the moderator proposes:

Proposal 1-1-1-1:
	NTN satellite band #
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n255x
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	n256x
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	Note x: The band is for satellite.


Note1: Continue discussion the Note (if any). For the time being it can be assumed that no Note shall be included.
or
Proposal 1-1-1-2:
	NTN satellite band #
	Uplink (UL) operating band
Satellite Access Node receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
Satellite Access Node transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n255x
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	n256x
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	Note x: The band is for satellite.







Issue 1-1-2: Channel Raster & Synchronization Raster
· Proposals
· Option 1: Channel Raster 100kHz, Synchronization Raster 1000kHz
· Note: Channel Raster 100kHz has been already agreed in R4-2108099
· Option 2: Channel Raster 15kHz, Synchronization Raster 915kHz
· Recommended WF
· Option 1 if agreeable.

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

	ZTE
	Not clear for us how 1000kHz sync raster is derived which is also not aligned with existing 1.2MHz sync raster offset.
	

	CMCC
	We still prefer to reuse the same sync raster definition as gNB. So, only updating GSCN is enough.
	

	Intelsat
	Agree
	

	Huawei
	We just provided some technical analysis why we choose 100kHz channel raster. We have no intention to reverse the previous agreement. 
To ZTE, 1000kHz was specified originally, but it has been optimized as 1.2MHz sync raster.
Our proposal for sync raster is to reuse current requirements specified in 38.104 instead of 1000kHz. Moderator may misunderstand my intention.
	

	Xiaomi
	Reused from TN. Channel raster is 100kHz, sync raster is 1200 kHz
	

	Ericsson
	Ok with 100kHz channel raster
	

	Nokia
	We see no reason to revert prior agreements
	

	Hughes/EchoStar
	Support 100 KHz channel raster
	

	Qualcomm
	OK with 100kHz channel raster. Sync raster should reuse the current TN FR1 design.
	

	CATT
	OK with 100kHz channel raster. 
	

	Ligado
	Disagree. Should reuse TN sync raster.
	

	THALES
	Channel Raster 100kHz has been already agreed in R4-2108099
	

	
	
	





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


	ZTE
	Disagree
	

	CMCC
	Disagree
	It’s better to reuse the same sync raster design as gNB and Only updating GSCN is enough which could indicate SSB frequency position without any additional definition of sync raster.

	Intelsat
	Agree
	

	Huawei
	Disagree
	We have another issue to discuss the specific GSCN. We don’t need to make a decision here.

	Ericsson
	Disagree
	Only 100kHz channel raster is agreeable, actually already agreed…

	Nokia
	Disagree
	

	Hughes/EchoStar
	Agree
	Agree w 100 KHz channel raster

	Qualcomm
	Disagree
	To agree only 100kHz channel raster 

	CATT
	Disagree
	It’s better to reuse the same sync raster design and updating GSCN only.

	Ligado
	Disagree
	Should use same sync raster design.

	THALES
	
	It seems that there is still a disagreement with respect to synchronization raster. 
We could further discuss synchronization raster and update GSCN only.

	
	
	



Moderator Note: After receiving comments from all companies, the moderator proposes:

Proposal 1-1-2-1: RAN4 shall use a synchronization raster of 1200kHz for MSS S-Band.

Proposal 1-1-2-2: RAN4 shall use a synchronization raster of 1200kHz for MSS L-Band.

Issue 1-1-3: NTN UE ACS and ACLR
· Proposals
· [bookmark: _Hlk86850826]Option 1: RAN4 should use for NTN UE the same ACLR and ACS values as for handheld TN UE. 
· Recommended WF
· Option 1, at least as initial hypothesis, if agreeable.

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


	ZTE
	
	It’s better to be discussed in coexistence agenda instead of this agenda.

	CMCC
	Disagree
	We should wait for the final co-existence results. According to current results, it seems more stringent requirement may be required.

	Intelsat
	Disagree
	Should wait for co-existence results.

	Skyworks
	
	Even if coex results point at a higher ACLR need, this could be achieved with the same UE HW and additional MPR for those allocations that have ACLR as the limitation. If ACLR value is close enough to 30dB the inner allocations MPR should not be affected.

	Huawei
	
	30 ACLR for NTN UE may be overdesigned. 

	Xiaomi
	
	Wait until a clear conclusion in coexistence study.

	Ericsson
	Disagree
	We shall do things in the right order and follow a technically justified process. We shall then wait for the coex study conclusions before making such statement.

	Nokia
	
	In principle an NTN UE shall adhere to same requirements as a TN UE. However, the specifics of ACLR and ACS is dependent on ongoing coexistence study.

	[bookmark: _Hlk86850756]Globalstar
	Disagree
	Use of existing TN requirements will not always be appropriate.  3GPP should consider existing regulatory requirements for L and S band satellite services.  Specifically:  
ETSI EN 301 441
ETSI EN 301 444
ETSI EN 302 574 
FCC 47 CFR 25.202, 25.216, 25.253

	Hughes/EchoStar
	Partially
	Need to understand the practicality

	Qualcomm
	Partially agree
	Reusing the current TN requirements is a good start but need to wait for the co-ex study.

	Samsung
	Partially agree
	It is reasonable to consider reuse the ACLR and ACS value of TN UE if possible. Considering coexistence study is undergoing, we’d like to refer to the simulation results.

	CATT
	Disagree
	It’s premature to make such decision. Co-existence should be discussed at first.

	Ligado
	Agree
	

	THALES
	Agree
	In our simulation results for the coexistence study (see R4-2120628 and R4-2119557) we have found that: 
[image: ]
[image: ]
A 5% troughput decrease indicate a NTN UE ACS below 20dBs and NTN UE ACLR below 15dB, which are lower than the TN UE ACLR and ACS requirements from TR 38.101-1 at e.g. 20MHz.
Actually, since the NTN UE requirements are lower than TN UE requirements, the NTN UE requirements are therefore covered by TN UE requirements. This proves that the User Equipment supporting TN can implement NTN, and it seems important to have a single User Equipment with both TN and NTN functionalities. Is common sense. 
Otherwise, why to have NTN 5G NR functionality on a UE that is not capable to do TN 5G NR? Where is the satellite integration with the terrestrial 5G NR? It does not make sense..
Therefore, we are obliged to use the TN UE ACLR and ACS for both NTN and TN, even if this is the worst case in terms of requirements. RAN4 can consider for NTN UE same ACLR and ACS parameter values as for TN UE, as seen in R4-2120628.



Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 1-1-3-1: If NTN UE ACS and ACLR requirements are proven lower than TN UE ACS and ACLR requirements, RAN4 shall use current TN UE ACS and ACLR requirements for NTN UE.
Proposal 1-1-3-2: RAN4 shall consider the hypothesis that is possible to have the same User Equipment with both TN and NTN functionalities.

Issue 1-1-4: MEO inclusion (in TR 38.821)
· Proposals
· Option 1: To add MEO 
· as “scenario E” in Table 4.2-1 in TR 38.821;
· NTN reference scenario parameters in Table 6.1-1 in TR 38.821;
· characteristics, to Set 1 and Set 2 MEO characteristics;
· parameters for link budget analysis in a new Table 6.1.1.1-1 and 6.1.1.1-2 in TR 38.821, as a representative characterization of NTN-NR scenarios with MEO altitude and characteristics. 
· Recommended WF
· For information purpose only, TR 38.821 is not in RAN4 scope.

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


	ZTE
	
	Thanks for the information, however this might be too later to be included in RAN4 coexistence study.

	Omnispace
	Agree
	Agree this is not in RAN4 scope. Furthermore, any proposed MEO configuration should allow both fixed beams and earth moving beams in Table 6.1-1 

	Intelsat
	Agree
	

	Huawei
	
	Agree with recommended WF from moderator.

	Ericsson
	Agree with the WF
	We are fine to consider this for information only and not to include this in the on-going work. 
MEO has not been considered in TR 38.821, neither in RAN4 discussion/simulation assumptions.

	Nokia
	Agree with WF
	It is to late to add more scenarios and if we are to be realistic, it seems, we are struggling completing what is already included in the WI.

	Hughes/EchoStar
	Agree
	RAN1 to update MEO scenarios and characteristics in TR 38.821

	Qualcomm
	Agree
	From co-ex study point of view, MEO should not be the worst case. Need to to run the simulation.

	Samsung
	Agree
	

	CATT
	Agree with the WF
	It’s ok just for information purpose. The time line is not possible for adding MEO to on-going work.

	Ligado
	Agree
	Agree that this is not in RAN4 scope. 

	THALES
	Agree
	Preliminary simulation results for calibration purpose indicate MEO is in-between LEO@1200 and GEO in terms of CDF=f(CL) and CDF=f(SINR).
For this reason, the MEO results - which can be easily checked since all companies that produced simulation results for calibration now have a simulator - show that MEO is actually (in terms of performance) in-between LEO@1200 and GEO scenarios which have been already simulated.
Therefore, since MEO is not a worst case, the NTN requirements derived from the coexistence scenarios for LEO and GEO are also applicable to MEO. 
For this reason, MEO is actually already in the same framework of NTN Rel-17, we do not need to perform other coexistence work for this case.
However, it would be useful to update TR 38.821 with the MEO parameters in RAN1.

	
	
	



Moderator Note: After receiving comments from all companies, the moderator proposes:

Proposal 1-1-4-1: For improvements related to scenarios in TR 38.821, defer discussion to RAN1.



Sub-topic 1-2
Sub-topic description S-band Proposals
Open issues and candidate options before e-meeting:
Issue 1-2-1: S-band SCS
· Proposals
· Option 1: Keep 15, 30, 60 kHz SCS (already agreed) 
· Option 2: Remove 60 kHz SCS (CATT):
Table 2-2 channel bandwidth for S band
	NR band / SCS / BS channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…

	n256
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	……



· Recommended WF
· Option 1, if agreeable.

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

	ZTE
	Agree with option 1
	

	CMCC
	We prefer option 1 to compatible with current band n1.
	Doesn’t see strong views why we should delete 60kHz

	Intelsat
	Agree
	

	Huawei
	Yes
	No need to reverse the previous agreement.

	Xiaomi
	Yes
	

	Nokia
	Yes - We see no reason to revert prior agreements
	We are also fine to down-scope but have preference for option 1 

	Hughes/EchoStar
	Agree with option 1
	

	Qualcomm
	Yes
	

	Samsung
	Agree with Option 1
	

	CATT
	Agree
	It’s misunderstanding of our proposal. We overlooked 60kHz when drafting the paper.

	THALES
	Agree
	

	
	
	



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


	ZTE
	Agree
	

	CMCC
	Agree
	

	Intelsat
	Agree
	

	Huawei
	Agree
	

	Xiaomi
	Agree
	

	Ericsson
	Agree
	Could CATT explain why they are proposing removing 60 kHz SCS?
CATT: We just overlooked 60kHz in the table rather than propose to remove it. 

	Nokia
	Agree
	

	Hughes/EchoStar
	Agree
	

	Qualcomm
	Agree
	

	Samsung
	Agree
	

	CATT
	Agree
	

	THALES
	Agree
	

	
	
	



Moderator Note: Keep 15, 30, 60 kHz SCS (already agreed) for S-Band MSS, which is already agreed. Nothing to propose.

Issue 1-2-2: S-Band GSCN
· Proposals
· Option 1: 5429 – <1> – 5494
· Table x.x.x.x-1: Applicable SS raster entries per operating band (FR1)
	NTN satellite band #
	SS Block SCS
	SS Block pattern
(NOTE 1)
	Range of GSCN
(First – <Step size> – Last)

	…
	…
	...
	…

	256
	
15 kHz
	
Case A
	[5429] – <1> – [5494]

	……


· Note 1: Band prefix FFS.
· Note 2: RAN4 will choose between “s” and “n” only.
· Recommended WF
· Option 1, if agreeable.

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


	ZTE
	Agree with option 1
	

	CMCC
	Agree
	Correspond to 2172.05-2197.45MHz frequency position

	Huawei
	Agree with option 1
	

	Xiaomi
	Agree with option 1
	

	Ericsson
	Agree
	Notes should be removed, band naming should be aligned with decision on issue 1-1-1

	Nokia
	Agree
	

	Hughes/EchoStar
	Agree
	

	Qualcomm
	Agree
	

	Samsung
	Agree
	

	CATT
	Agree with Option 1
	

	THALES
	Agree
	It should be ok, is in the range of n65 and n66.

	
	
	



Moderator Note: After the discussion on the GTW, and after receiving comments from all companies, the moderator proposes:
Proposal 1-2-2-1: 
· Table x.x.x.x-1: Applicable SS raster entries per operating band (FR1)
	NTN satellite band #
	SS Block SCS
	SS Block pattern
(NOTE 1)
	Range of GSCN
(First – <Step size> – Last)

	…
	…
	...
	…

	n256
	
15 kHz
	
Case A
	[5429] – <1> – [5494]

	……


· Note 1: Band prefix FFS.
· Note 2: RAN4 will choose between “s” and “n” only.


Sub-topic 1-3
Sub-topic description L-band Proposals
Open issues and candidate options before e-meeting:
Issue 1-3-1: Protection of GNSS
· Proposals
· Option 1: Protection of GNSS shall be ensured and regional regulations shall be meet, including when [x]255 is deployed.
· Recommended WF
· Option 1, at least as initial hypothesis, if agreeable.

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


	ZTE
	Agree
	This could be taken into account, however where to consider this requirements. e.g. UE coexistence requirement?

	CMCC
	Agree
	Maybe some additional spurious requirement is required

	Intelsat
	Agree
	

	Huawei
	
	Maybe protection of GNSS can be left for UE implementation. The specific regional regulations should be clarified.

	Ericsson
	Agree
	

	Nokia
	Agree
	

	Hughes/EchoStar
	Agree
	

	Qualcomm
	Agree
	For in-device interference, it is per UE implementation. For UE co-ex, we have already agreed NTN UE is deploying outside the TN coverage. Seems no need to specify additional requirements.

	CATT
	Agree
	

	Ligado
	Partially agree
	Subject to changing wording to “Protection of GNSS shall be ensured according to regional regulations … is deployed.”

	THALES
	Agree
	

	
	
	



Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 1-3-1-1: Protection of GNSS shall be ensured according to regional regulations, including when n255 is deployed.

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:
NTN Satellite Band Prefix

	GWT Decision: 
Agreement: 
Using ‘n’ as prefix, companies are continued the effort on the “note” and table for introduction of NTN satellite bands.

Moderator Note: After the GTW meeting, and after receiving comments from all companies, the moderator proposes:
Candidate options: 
Proposal 1-1-1-1:
	NTN satellite band #
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n255x
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	n256x
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	Note x: The band is for satellite.


Note1: Continue discussion the Note (if any). For the time being it can be assumed that no Note shall be included.
or
Proposal 1-1-1-2:
	NTN satellite band #
	Uplink (UL) operating band
Satellite Access Node receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
Satellite Access Node transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n255x
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	n256x
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	Note x: The band is for satellite.



Recommendations for 2nd round: 

	Issue 1-1-2:
Channel Raster & Synchronization Raster

	GWT Decision: -
Moderator Note: After receiving comments from all companies, the moderator proposes:
(Other) Tentative proposals: 
Proposal 1-1-2-1: RAN4 shall use a synchronization raster of 1200kHz for MSS S-Band.

Proposal 1-1-2-2: RAN4 shall use a synchronization raster of 1200kHz for MSS L-Band.
Recommendations for 2nd round: 

	Issue 1-1-3:
NTN UE ACS and ACLR
	Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 1-1-3-1: If NTN UE ACS and ACLR requirements are proven lower than TN UE ACS and ACLR requirements, RAN4 shall use current TN UE ACS and ACLR requirements for NTN UE.
Proposal 1-1-3-2: RAN4 shall consider the hypothesis that is possible to have the same User Equipment with both TN and NTN functionalities.

	Issue 1-1-4:
MEO inclusion (in TR 38.821)
	Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 1-1-4-1: For improvements related to scenarios in TR 38.821, defer discussion to RAN1

	Issue 1-2-1:
S-band SCS
	Moderator Note: Keep 15, 30, 60 kHz SCS (already agreed) for S-Band MSS, which is already agreed. Nothing to propose.

	Issue 1-2-2:
S-Band GSCN
	Moderator Note: After the discussion on the GTW, and after receiving comments from all companies, the moderator proposes:
Proposal 1-2-2-1: 
· Table x.x.x.x-1: Applicable SS raster entries per operating band (FR1)
	NTN satellite band #
	SS Block SCS
	SS Block pattern
(NOTE 1)
	Range of GSCN
(First – <Step size> – Last)

	…
	…
	...
	…

	n256
	
15 kHz
	
Case A
	[5429] – <1> – [5494]

	……


· Note 1: Band prefix FFS.
· Note 2: RAN4 will choose between “s” and “n” only.


	Issue 1-3-1:
Protection of GNSS
	Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 1-3-1-1: Protection of GNSS shall be ensured according to regional regulations, including when n255 is deployed.

	
	

	
	



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

	Huawei
	Disagree
	Agree

	Ericsson
	Agree with following changes: “BS” should be replaced with “Satellite Access Node”
	We could further discuss the need and the wording of this note when drafting the TS.

	THALES
	
	Agree. Please also note there is a pCR for TR 38.863, on the same topic.

	Intelsat
	Agree
	

	MediaTek
	
	Agree. An Editor’s Note in a draft TR can be useful to capture FFS points that need further discussion. But no strong view there. 

	Qualcomm
	Agree with changing BS to Satellite Access Node
	Agree with following editor’s note on the FFS for the note
Note1: Continue discussion the Note (if any). For the time being it can be assumed that no Note shall be included.

	Samsung
	
	Agree

	CATT
	Disagree
	Agree

	Nokia
	Agree with following changes: “BS” should be replaced with “Satellite Access Node” and the assumption that this is captured only in TR or in separate NTN TS
	Agree with the assumption that this is captured only in TR or in separate NTN TS..

	Ligado
	
	Agree

	Hughes/EchoStar
	
	

	
	
	



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

	Huawei
	AGREE WITH CHANGES
The synchronization raster requirements specified in 38.101-1 can be reused for MSS S-Band and L-band.
	AGREE WITH CHANGES
The synchronization raster requirements specified in 38.101-1 can be reused for MSS S-Band and L-band.

	THALES
	We should probably not limit the definition. 
However, we may also want to simplify cell acquisition/access compared to the current TN raster. In this case we need to check the step for GSCN (e.g. if different from <1>).
Currently, TS 38.101-1 says:
Table 5.4.3.1-1: GSCN parameters for the global frequency raster
	Frequency range
	SS Block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 3000 MHz
	N * 1200kHz + M * 50 kHz,
N=1:2499, M ϵ {1,3,5} (Note 1)
	3N + (M-3)/2
	2 – 7498

	3000 – 24250 MHz
	3000 MHz + N * 1.44 MHz
N = 0:14756
	7499 + N
	7499 – 22255

	NOTE 1:	The default value for operating bands with which only support SCS spaced channel raster(s) is M=3.



	We should probably not limit the definition. 
However, we may also want to simplify cell acquisition/access compared to the current TN raster. In this case we need to check the step for GSCN (e.g. if different from <1>).
Currently, TS 38.101-1 says:
Table 5.4.3.1-1: GSCN parameters for the global frequency raster
	Frequency range
	SS Block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 3000 MHz
	N * 1200kHz + M * 50 kHz,
N=1:2499, M ϵ {1,3,5} (Note 1)
	3N + (M-3)/2
	2 – 7498

	3000 – 24250 MHz
	3000 MHz + N * 1.44 MHz
N = 0:14756
	7499 + N
	7499 – 22255

	NOTE 1:	The default value for operating bands with which only support SCS spaced channel raster(s) is M=3.




	MediaTek
	Agree. We believe that a 1200kHz sync raster could help to simplify cell acquisition/access for the UE – especially in the presence of LEO – compared to the existing TN raster that also allows many sync locations be to located 100kHz apart (due to M = 1,2,3). So applying Note 1 may be a simple option to stay within the existing framework. Yes we would need to apply a GSCN step of <3> in this case in our understanding. 
However, we would welcome feedback on whether this gives sufficient deployment flexibility for NTN operators. 
Our 2nd preference would be to use the existing TN sync raster for sub-3GHz, with GSCN step <1>.
	Agree. We believe that a 1200kHz sync raster could help to simplify cell acquisition/access for the UE – especially in the presence of LEO – compared to the existing TN raster that also allows many sync locations be to located 100kHz apart (due to M = 1,2,3). So applying Note 1 may be a simple option to stay within the existing framework. Yes we would need to apply a GSCN step of <3> in this case in our understanding. 
However, we would welcome feedback on whether this gives sufficient deployment flexibility for NTN operators. 
Our 2nd preference would be to use the existing TN sync raster for sub-3GHz, with GSCN step <1>.

	CATT
	Agree
	agree

	Nokia
	We are fine to reuse raster from 38.101-1
	We are fine to reuse raster from 38.101-1

	Ligado
	Agree
	Agree

	Hughes/EchoStar
	
	

	Qualcomm
	Reuse the definaiton in TS38.101-1
	Reuse the definaiton in TS38.101-1

	
	
	



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

	Huawei
	We still need to wait for the outcome from co-existence study.
	Agree

	Ericsson
	Disagree for the time being, let’s first conclude on ACLR/ACS values. 
	Agreeable, that’s one possible scenario but we should also consider the other scenarios, or should we limit NTN UE to that one?
	Agree

	THALES
	Agree.
Please note that we have already results. It has been previously agreed that Phase 1 simulation results will be provided in this meeting.
Of course, we can also wait for NTN ACLR/ACS requirement values from other companies.
	Agree
For this hypothesis we do not need any outcome from the co-existence study.
RAN4 should consider the hypothesis that is possible to have the same User Equipment with both TN and NTN functionalities.
	Agree
For improvements related to scenarios in TR 38.821, defer discussion to RAN1

	Intelsat
	Agree
	Agree
	Agree

	MediaTek
	Agree in general, but probably best to focus efforts on finalizing the coexistence study.
	Agree, but it seems obvious that this is possible. Don’t see a need to spend time discussing it.
	

	Qualcomm
	Same view as MTK
	Same view as MTK
	Agree

	Samsung
	Agree
	Open to this proposal, but would like to focus on the ACS and ACLR value under this issue,
	Agree

	CATT
	Wait the co-existence study
	Wait the co-existence study
	agree

	Nokia
	Cannot agree before the co-ex study has completed
	No need to agree this unless we want to limit to this use-case only
	Agree

	Ligado
	Agree with MTK
	Agree with MTK
	Agree

	Omnispace
	Agree
	Agree
	Agree

	Hughes/EchoStar
	Agree
	agree
	agree

	
	
	
	



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

	Huawei
	Agree
	

	Ericsson
	Agree
	Partially agree: the wording is not that clear (“ensured according”).

	THALES
	Agree.
However, we need to check if this is consistent with Proposal 1-1-2-1, Proposals seem to be related.
	Agreeable.
To the initial proponent: please propose further changes.

	Intelsat
	Agree
	Agree

	MediaTek
	See comment to 1-1-2-1. But fine as a 2nd preference.
	

	Qualcomm
	Agree
	

	CATT
	Agree
	

	Nokia
	Agree
	Our original proposal was:
“Protection of GNSS shall be ensured and regional regulations shall be meet, including when [x]255 is deployed” 
we can simplify that to: 
“Protection of GNSS shall be ensured via appliable regulations.”
if this helps the understanding. The intention is simply to emphasize the importance of protecting GNSS due to the proximity of the L-band.

	Ligado
	Agree
	Re; Ericsson we could reword “according to” to “in conformance with”

	Omnispace
	Agree
	

	Hughes/EchoStar
	Agree
	

	
	
	




Moderator Note: Based on previous discussion, the following proposals have been made for the Draft WF R4-2120669:
a. Issue 1-1-1: NTN Satellite Band Prefix
Agreement: 
Using ‘n’ as prefix, companies are continued the effort on the “note” and table for introduction of NTN satellite bands.

Moderator note - The following proposals seems to be agreeable:
Proposal 1-1-1-2:
	NTN satellite band #
	Uplink (UL) operating band
Satellite Access Node receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
Satellite Access Node transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n255x
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	n256x
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	Note x: The band is for satellite.




b. Issue 1-1-2: Channel Raster & Synchronization Raster
Moderator note - The following proposals seems to be agreeable:
Proposal 1-1-2-1 (modified from previous after the 2nd round of discussions):
	Proposal 1-1-2-1: The synchronization raster requirements specified in TS 38.101-1 shall be reused for MSS S-Band as follows:
Table 5.4.3.1-1: GSCN parameters for the global frequency raster
	Frequency range
	SS Block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 3000 MHz
	N * 1200kHz + M * 50 kHz,
N=1:2499, M ϵ {1,3,5} (Note 1)
	3N + (M-3)/2
	2 – 7498

	3000 – 24250 MHz
	3000 MHz + N * 1.44 MHz
N = 0:14756
	7499 + N
	7499 – 22255

	NOTE 1:	The default value for operating bands with which only support SCS spaced channel raster(s) is M=3.





Proposal 1-1-2-2 (modified from previous after the 2nd round of discussions):
	Proposal 1-1-2-2: The synchronization raster requirements specified in TS 38.101-1 shall be reused for MSS L-Band as follows:
Table 5.4.3.1-1: GSCN parameters for the global frequency raster
	Frequency range
	SS Block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 3000 MHz
	N * 1200kHz + M * 50 kHz,
N=1:2499, M ϵ {1,3,5} (Note 1)
	3N + (M-3)/2
	2 – 7498

	3000 – 24250 MHz
	3000 MHz + N * 1.44 MHz
N = 0:14756
	7499 + N
	7499 – 22255

	NOTE 1:	The default value for operating bands with which only support SCS spaced channel raster(s) is M=3.



c. Issue 1-1-3: NTN UE ACS and ACLR
Proposal 1-1-3-2: RAN4 shall consider the hypothesis that is possible to have the same User Equipment with both TN and NTN functionalities.
Moderator Note: At least for the time being, RAN4 shall consider the following UEs:
· UEs supporting NTN only;
· UEs Supporting TN and NTN.
d. Issue 1-1-4: MEO inclusion (in TR 38.821)
Proposal 1-1-4-1: For improvements related to scenarios in TR 38.821, defer discussion to RAN1.
e. Issue 1-2-1: S-band SCS
-
f. Issue 1-2-2: S-Band GSCN
Proposal 1-2-2-1: 
Table x.x.x.x-1: Applicable SS raster entries per operating band (FR1)
	NTN satellite band #
	SS Block SCS
	SS Block pattern
(NOTE 1)
	Range of GSCN
(First – <Step size> – Last)

	…
	…
	...
	…

	n256
	
15 kHz
	
Case A
	[5429] – <1> – [5494]

	……


· Note 1: Band prefix FFS.
· Note 2: RAN4 will choose between “s” and “n” only.

g. Issue 1-3-1: Protection of GNSS
Proposal 1-3-1-1: Protection of GNSS shall be ensured according to regional regulations, including when n255 is deployed.
Or
Proposal 1-3-1-1: Protection of GNSS shall be ensured in conformance with regional regulations, including when n255 is deployed.
Or
Proposal 1-3-1-1: Protection of GNSS shall be ensured via applicable regulations, including when n255 is deployed.

Topic #2: NTN Satellite gNB Class/Type
Main technical topic overview. The structure can be done based on sub-agenda basis.
Companies’ contributions summary
	TDoc Number
	Company
	Proposals / Observations

	R4-2119592
	THALES
	Proposal 1: RAN4 should introduce only one NTN BS class in Rel-17.

Observation 1: Each of the constellation is scaled with respect to altitude, orbit, etc.., in order to have similar SINR/QoS, and therefore similar performances.

Proposal 2: The NTN BS class can be considered equivalent as to Wide Area BS.

Proposal 3: All potential NTN BS classes have/share the same requirements.

[image: ]
Figure 1. LEO@600, Rural DL, CDF=f(SINR)

[image: ]
Figure 2. LEO@1200, Rural DL, CDF=f(SINR)

[image: ]
Figure 3. GEO, Rural DL, CDF=f(SINR)



	R4-2117730
	CMCC
	Proposal 1: it’s suggested to differentiate gNB classes for NTN network and give highest priority for largest coverage scenario.
Proposal 2: NTN gNB classes are characterised by requirements derived from different satellite types with certain typical satellite to ground altitude range.

	R4-2117378
	CATT
	Proposal 1: it is proposed to adopt option 2, i.e.
· Define NTN gNB classes characterized by requirements derived from different satellite types with certain satellite to ground altitude or altitude range.
[image: ]
Figure 2-1 comparison of coupling loss between GEO/LEO1200/LEO600 in Rural scenario

	R4-2118614
	Nokia, Nokia Shanghai Bell
	Observation 1:	Separating per orbit does not fully cover all NTN type deployments.
Proposal 2:	Further discuss how to define an NTN satellite BS class for wide area coverage.

	R4-2119201
	ZTE Corporation
	Proposal 1: to support the BS type 1-O in Rel-17;
Proposal 2: propose NTN BS type 1-Hd definition to accommodate all architectures in Figure 2/3/4;
[image: ]
Figure 2. reflector antenna architecture with beam port/[RF connector]
[image: ]
Figure 3. Lens antenna architecture with beam port/[RF connector]

[image: ]
Figure 4. antenna array architecture with beam port/[RF connector]

Proposal 3: at least GEO and LEO NTN BS should be defined with the criteria of NTN BS satellite’s orbit.  


	R4-2119141
	Huawei
	Proposal 1: non-AAS architecture (1-C) is confirmed as being out of scope of the Rel-17 NTN work.
Proposal 2: Both 1-H and 1-O requirement sets use the AAS architecture and shall be considered as one package of “AAS requirements”.
Proposal 3: BS type 1-O (AAS architecture) consideration for NTN gNB is confirmed to be included in Rel‑17. 
Proposal 4: for now proceed with a single, general NTN class covering all the envisioned scenarios (i.e. the widest coverage case).
Proposal 5: RF session to analyse and summarize RF requirements which could be NTN-class specific. NTN deployments to be classified beforehand (e.g. GEO, LEO, etc.).



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: Satellite NTN BS Type
Moderator Note: Please see agreements from RAN4#100-e1st round GTW Agreement (20/08/2021): 
· BS Type 1-H and 1- O will be supported for NTN BS in Rel-17. The baseline assumption BS type 1-C is not supported in Rel-17 NTN pending on further checking till Nov 2021 Nov Meeting. 
· Further check the progress on BS type 1-O in Nov 2021 RAN4 meeting.


Open issues and candidate options before e-meeting:
Issue 2-1-1: Satellite NTN BS Type 1-C
· Proposals
· Option 1: non-AAS architecture (1-C) is confirmed as being out of scope of the Rel-17 NTN work.

· Recommended WF
· Option 1, if agreeable.
· Moderator Note: 1st round GTW Agreement (20/08/2021): BS Type 1-H and 1- O will be supported for NTN BS in Rel-17. The baseline assumption BS type 1-C is not supported in Rel-17 NTN pending on further checking till Nov 2021 Nov Meeting. 

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


	ZTE
	Agree
	

	CMCC
	Agree
	

	Huawei
	Agree
	

	Ericsson
	See RAN4#101-e GTW’s agreement

	Nokia
	Agree
	

	Hughes/EchoStar
	Agree
	

	CATT
	See RAN4#101-e GTW’s agreement
	

	THALES
	Agree
	Aligned with RAN4#101-e GTW’s agreement

	Intelsat
	Agree
	



GTW Discussion on 2nd Nov
Issue 2-1-1: Satellite NTN BS Type 1-C
· Proposals
· Option 1: non-AAS architecture (1-C) is confirmed as being out of scope of the Rel-17 NTN work.
· Discussion:
Huawei: we can remove 1-C from Rel-17 NTN Work.
Agreement: non-AAS architecture (1-C) is confirmed as being out of scope of the Rel-17 NTN work.

Issue 2-1-2: Satellite NTN BS Type 1-O
· Proposals
· Option 1: To support the BS type 1-O in Rel-17; BS type 1-O (AAS architecture) consideration for NTN gNB is confirmed to be included in Rel‑17.
· Option 2: Further check the progress on BS type 1-O in Nov. 2021 RAN4 meeting and decide if BS type 1-O to be further considered in Rel-17.
· Option 3: Further check the progress on BS type 1-O in Jan. 2022 RAN4 meeting and decide if BS type 1-O to be further considered in Rel-17.
· Recommended WF
· TBA
· Moderator Note: 1st round GTW Agreement in RAN4#100-e (20/08/2021): BS Type 1-H and 1- O will be supported for NTN BS in Rel-17. Further check the progress on BS type 1-O in Nov 2021 RAN4 meeting.
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

	ZTE
	Support option 1 and we don’t see much difficulties to include BS type 1-O on top of BS type 1-H. In last RAN4 meeting, most of companies are also supportive to include BS type 1-O.
	
	

	CMCC
	Prefer Option 1. It seems radiated requirement could reflect realistic RF requirement of NTN gNB.
	
	

	Huawei 
	Support Option 1. 
	Rel-17 is still ongoing. As discussed in our paper, both 1-H and 1-O are AAS architectures. Alternatively, the 1-O checkpoint may be set to the last meeting of rel-17 to check if all necessary RF requirements are completed, or not. 
	Same as for option 2.

	Hughes/EchoStar
	Option 1
	
	

	THALES
	Aligned with RAN4#101-e GTW’s agreement
	Aligned with RAN4#101-e GTW’s agreement
	Aligned with RAN4#101-e GTW’s agreement

	Nokia
	See agreement from GTW
	See agreement from GTW
	See agreement from GTW

	Ericsson
	See RAN4#101-e GTW’s agreement

	CATT
	See RAN4#101-e GTW’s agreement



GTW Discussion on 2nd Nov
Issue 2-1-2: Satellite NTN BS Type 1-O
· Proposals
· Option 1: To support the BS type 1-O in Rel-17; BS type 1-O (AAS architecture) consideration for NTN gNB is confirmed to be included in Rel‑17.
· Option 2: Further check the progress on BS type 1-O in Nov. 2021 RAN4 meeting and decide if BS type 1-O to be further considered in Rel-17.
· Option 3: Further check the progress on BS type 1-O in Jan. 2022 RAN4 meeting and decide if BS type 1-O to be further considered in Rel-17.
· Discussion:
ZTE: We think 1-O shall be supported in Rel-17, there are much commonality among 1-H and 1-O, we didn’t see much difference; we can check the status in Jan.2022 RAN4 meeting.
Huawei: Both 1-O and 1-H are AAS based on architecture, we shall support both of them, we can contribute to complete the work in time.
Ericsson: We are fine to include 1-O at this moment and check the status by end of WI core part.
Thales: We are fine to include 1-O. There is another issue 2-1-4 can be discussed together.
CATT: No strong view whether include 1-O in Rel-17 or Rel-18 but worry about the progress including spec drafting, requirements introduction.



Agreement: 
Further check the progress on BS type 1-O in Jan. 2022 RAN4 meeting and decide if BS type 1-O to be further considered in Rel-17.
For Jan 2022 meeting, RAN4 can consider to have dedicated AIs for BS Type 1-O requirements. 
No need to consider BS 1-O and 1-H as package from RAN4 requirements introduction perspective.

Issue 2-1-3: Satellite NTN BS Type 1-H
· Proposals
· Option 1: Use NTN BS type 1-H definition as described in RAN4#100-e;
· Option 2: Propose NTN BS type 1-H definition to accommodate all architectures in Figure 2/3/4;
· 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

	ZTE
	Fine with option 1, however N BS type 1-H definition to accommodate all architectures in Figure 2/3/4 as we proposed in option 2.
NTN gNB antenna array might be quite different from TN gNB, therefore in order to avoid the confusion in future, we think that better clarification is definitely necessary.

	 

	CMCC
	Prefer option 1
	In previous spec, we don’t include antenna architecture into spec and we’re afraid there are also other antenna architecture besides figures listed in 2119201, should we include all the illustration figures for all kind of architectures?
Maybe we could include in the annex to show some information. 

	Erisson
	That should be the starting point
	We are open to any suggestion which improves current description and includes possible other options.

	CATT
	Option 1 as starting point.
	

	THALES
	Prefer Option 1, is much easier to represent
	We may add a note saying that the current architecture is not precluding other implementations with e.g. a reflector

	Nokia
	Yes
	We are fine to add this suggestion as an example antenna architecture but not precluding other implementations






Moderator Note: After receiving comments from all companies, the moderator proposes:

Proposal 2-1-3-1: Add a note saying that the current architecture is not precluding other implementations with e.g. an antenna reflector.


or
Proposal 2-1-3-2: Add a note saying that example antenna architecture is not precluding other implementations.



Issue 2-1-4: Satellite NTN BS Type 1-H and NTN BS Type 1-O as one package
· Proposals
· Option 1: Both 1-H and 1-O requirement sets use the AAS architecture and shall be considered as one package of “AAS requirements”.
· Option 2: Consider 1-H and 1-O requirement sets as separated.
· 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

	ZTE
	Option 1 seems reasonable since lot of requirements for BS type 1-H and BS type 1-O is quite related.
	

	CMCC
	Except for EIRP and EIS, all the other requirements for 1-H are conducted ones but for 1-O are radiated ones. More clarification is required to help have a clear understanding
	

	Huawei
	Option 1. 
This discussion is not needed. 1-H and 1-O are AAS BS architectures by definition.
	

	Ericsson
	Not sure really what exactly means “as one package” here, the proposal needs further clarification
	Similar comment, what “separated” means here? Some requirements are common, some have the same basis, some are different… 

	CATT
	No one denies BS type 1-H and 1-O are AAS architecture. However how to develop requirement depends on further discussion. It’s not appropriate to say “one package” . 
Refer to GTW discussion and conclusion.
	

	THALES
	Please use GTW agreement
	Please use GTW agreement

	Hughes/EchoStar
	“one package” is confusing
	

	Intelsat
	Agree with Thales use GTW Agreement
	



GTW Discussion on 2nd Nov
Thales: We are fine to include 1-O. There is another issue 2-1-4 can be discussed together.

Agreement: 
Further check the progress on BS type 1-O in Jan. 2022 RAN4 meeting and decide if BS type 1-O to be further considered in Rel-17.
For Jan 2022 meeting, RAN4 can consider to have dedicated AIs for BS Type 1-O requirements. 
No need to consider BS 1-O and 1-H as package from RAN4 requirements introduction perspective.

Sub-topic 2-2
Sub-topic description: Satellite NTN gNB Class
Moderator Note: Please see agreements from RAN4#100-e, from R4-2115640:· Working assumption: Define NTN gNB classes based on satellite type, satellite to ground altitude or altitude range.
· Note 1: All NTN BS classes can be potentially considered equivalent as to Wide Area BS (e.g. if all classes have the same requirements).
· Note 2: [GTW Agreement] At least introduce NTN BS class with wide coverage
· Note 3: Another way is to define as many NTN BS power class as they are combinations of Orbit altitude, min elevation, UE PC class, targeted data rate (etc..) which would create far too many NTN BS classes.


Open issues and candidate options before e-meeting:
Issue 2-2-1: Satellite NTN gNB Class – Number of Classes in Rel-17
· Proposals
· Option 1: RAN4 should introduce only one NTN BS class in Rel-17
· Note: same requirements or priority per one class
· Option 2: RAN4 should introduce two NTN BS class in Rel-17
· Note: e.g. one for LEO, one for GEO
· Option 3: RAN4 should introduce three NTN BS class in Rel-17
· Note: e.g. one for LEO@600, one for LEO@1200, one for GEO
· Option 4: RAN4 should introduce four NTN BS class in Rel-17
· Note: e.g. one for LEO@600, one for LEO@1200, one for MEO, one for GEO
· Recommended WF
· Clarify the purpose of defining NTN BS classes and the benefit of introducing such classification. The classification may depend on many parameters including satellite (maximum) transmission power, altitude, orbit, etc.

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
	Comments Option 4

	ZTE
	
	At least option 2 should be considered. 
Rx Requirements for LEO an GEO is different based on different noise figure observed..
There might be other RF requirements expected to be different for different classes. 
	If necessary, we could also consider it.
	

	CMCC
	
	Option 2-4 are all fine to us.
The obvious difference for different satellite is the coverage range. This means different output power is required, which will further make other RF requirements different, such as absolute ACLR, OBUE.
For Rx, different NF means REFSENSE and blocking related requirements are different.

	Huawei
	Option 1 may be considered as the default one (also considering the workload), while the need for more classes can continue based on the RF requirements discussion. 
An alternative approach may be to agree the NTN scenario classification (e.g. LEO@600, one for LEO@1200, one for MEO, one for GEO), and then decide what is doable in Rel-17 out of those.
	Discussion on the classes shall be based on the scenario-specific parametrization. 
	
	

	Ericsson
	See RAN4#101-e GTW’s agreement

	Nokia
	See agreement from GTW

	Hughes/EchoStar
	Option 1
	
	
	

	CATT
	See RAN4#101-e GTW’s agreement

	THALES
	Agree with Huawei,
Option 1 should be considered as default class
	Option 2: Continue discussion
Aligned with GTW Agreement
	
	

	Intelsat
	Option 1
	
	
	



GTW Discussion on 2nd Nov
Issue 2-2-1: Satellite NTN gNB Class – Number of Classes in Rel-17
· Proposals
· Option 1: RAN4 should introduce only one NTN BS class in Rel-17
· Note: same requirements or priority per one class
· Option 2: RAN4 should introduce two NTN BS class in Rel-17
· Note: e.g. one for LEO, one for GEO
· Option 3: RAN4 should introduce three NTN BS class in Rel-17
· Note: e.g. one for LEO@600, one for LEO@1200, one for GEO
· Option 4: RAN4 should introduce four NTN BS class in Rel-17
· Note: e.g. one for LEO@600, one for LEO@1200, one for MEO, one for GEO
· Discussion:
E///: In previous meeting agreement, we consider 3 classes as candidate classes and further dicuss and check the requirements; and pending on the difference from requirements perspective, we can conclude whether these classes needed ot not.
ZTE:We share same view as E///. The NF between GEO and LEO is different, that’s one possible requirement which has difference; other requirements dynamic range, ICS also need to be further considered. 
CATT: We share same view as E///; we observed MCL difference between different statellites around 5-10 dB. We need to further check the requirements whether there is a need for these classes.
Nokia: Similar view as previous companies; we believe there is a need to introduce different classes.
Thales: Maximum output power depending on many details on satellite side, it maybe not feasible to introduce power limitation on NTN BS side. We concern about the workload; we should focus on essential part if strong demand for separate classes i.e. maximum 2 classes.
Hughes: We agree with Thales to focus on single class. What’s the purpose and benefits of introducing such classes. 
CATT: Multiple power classes can be introduced for wide area BS. 
E///: No need to always refer to BS 38.104 for class introduction. We suggest these as starting point and further check the requirements.
ZTE: BS classes associated with different RF requirements. For NTN co-channel co-existence study current not considered, the power limitation on NTN BS including whether needed or not pending on further discussion. 
Thales: We agree with E/// and ZTE previous comments. The satellite to ground altitude can be varied, how to cover these different values. We may consider the co-existence TN bands is TDD or FDD; this may lead to different requirements for ACLR/ACS.
ZTE: We consider most strigent requirements across all cases in band agonistic way. 
Agreement:
It’s FFS whether separate NTN gNB classes needed or not for Rel-17 which pending on further check on the RF requirements.
· If no difference observed from RAN4 RF requirements perspective, then only single NTN BS class will be introduced as wide area BS.
· All NTN BS classes can be potentially considered equivalent as to Wide Area BS (e.g. if all classes have the same requirements).
· At least introduce NTN BS class with wide coverage
The Classes intended to be used for differentiate the RF requirements.
Below candidate NTN gNB class can be considered as starting point:
· GEO, LEO@600, LEO@1200
· FFS whether need to LEO@600, LEO@1200 can be merged as single class

Moderator Note: After the GTW meeting and after receiving comments from all companies, the moderator proposes:

Proposal 2-2-1-1: Continue discussion for NTN gNB class. Below candidate NTN gNB class can be considered as starting point:
· GEO, LEO@600, LEO@1200
· FFS whether need to LEO@600, LEO@1200 can be merged as single class


Issue 2-2-2: Satellite NTN gNB Class – Priority
· Proposals
· Option 1: The NTN BS class can be considered equivalent as to Wide Area BS.
· Option 2: Differentiate gNB classes for NTN network and give highest priority for largest coverage scenario.
· Note: NTN gNB could be classified by different altitudes or altitude ranges to differentiate RF requirements.
· Recommended WF
· Clarify the purpose of defining NTN BS classes and the benefit of introducing such classification. The classification may depend on many parameters including satellite (maximum) transmission power, altitude, orbit, etc.
· Moderator Note1: Maximum transmission power should not be limited (similar to Wide Area BS).
· Moderator Note2: Each of the constellation is scaled with respect to altitude, orbit, etc.., in order to have similar SINR/QoS, and therefore similar performances.



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

	ZTE
	Not sure the intention of setting this priority, how to specify it ?
	

	Huawei
	Both options 1 and 2 may be good starting point as they are “equivalent”, but we have concerns with the wording of the Note in Option 2. 
It may be hard to define what “WA BS equivalent” means. The widest coverage NTN scenario shall be treated with highest priority to cover most cases.
 For WF: we need to discuss this together with the RF requirements: more classes allow scenario specific solutions (i.e. cost reduction, no need to use high power product for low altitude scenario, etc.).  
	

	Ericsson
	No. It seems only one class is assumed in this option, which is not the working assumption.
	To be clarified.
Would that mean GEO should be prioritized then? 

	Hughes/EchoStar
	Support Option 1. The WF is only if Option 1 cannot be agreed
	

	THALES
	Prefer Option 1, but also aligned with GTW agreement
To Nokia: “equivalent” to Wide Area BS means 2 things:
1) That we should not have class separation as for Wide Area BS, Medium Range BS and Local Area BS.
2) That all FR1 LEO & GEO constellations could be potentially treated as single class (since ground received SINR is very similar for mentioned cases, which is not the case for the above TN mentioned classes). Even for the CL there are quite many similarities, because CL incorporates antenna gain which is scaled with the satellite type (LEO, GEO). Please check coexistence simulations and calibration results, and also TR 38.821.
As we already mentioned in our contribution R4-2119592, the satellite parameters (gain, power) are actually scaled with respect to the orbit type, so ground performances are similar.
	

	Nokia
	NO – there might be similarities but not equivalent
	

	Intelsat
	Agree with Thales’s view, Option 1
	



Moderator Note: Discussion is not conclusive. Use GTW decisions.

Issue 2-2-3: NTN gNB Class Differentiation
· Proposals
· Option 1: All potential NTN BS classes have/share the same requirements.
· Option 2: Potential NTN BS classes do not have/share the same requirements. Requirements derived from different satellite types with certain typical satellite to ground altitude range.
· Option 3: Potential NTN BS classes do not have/share the same requirements. Requirements derived from different satellite types with certain satellite to ground altitude or altitude range.
· Option 4: Potential NTN BS classes do not have/share the same requirements. RF session to analyse and summarize RF requirements which could be NTN-class specific. NTN deployments to be classified beforehand (e.g. GEO, LEO, etc.).
· Recommended WF
· Clarify the purpose of defining NTN BS classes and the benefit of introducing such classification. The classification may depend on many parameters including satellite (maximum) transmission power, altitude, orbit, etc.
· Moderator Note1: Maximum transmission power should not be limited (similar to Wide Area BS).
· Moderator Note2: Each of the constellation is scaled with respect to altitude, orbit, etc.., in order to have similar SINR/QoS, and therefore similar performances.

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
	Comments Option 4

	ZTE
	
	Didn’t see much difference between option 2 and option 3
	Didn’t see much difference between option 2 and option 3
	Yes

	Huawei
	It does not make sense to add more classes, if they all share the same requirements. This is wrong logic. 
	
	
	Yes

	THALES
	Preference for Option 1
	Combined with 3?
Not clear why NTN BS do not have/share the same/similar requirements from RAN4 point of view
	Combined with 2?
Not clear why NTN BS do not have/share the same/similar requirements from RAN4 point of view
	Not clear why NTN BS do not have/share the same/similar requirements from RAN4 point of view

	Hughes/EchoStar
	Yes
	
	
	

	Ericsson
	No to all options. Again, as also discussed and confirmed in the RAN4#101-e GTW, the working assumptions is to have different classes and then, when we have agreed on requirements, we shall revisit this assumption and try to merge classes when possible. 
All options here are just anticipating the conclusion…
	No to all options. Again, as also discussed and confirmed in the RAN4#101-e GTW, the working assumptions is to have different classes and then, when we have agreed on requirements, we shall revisit this assumption and try to merge classes when possible. 
All options here are just anticipating the conclusion…
	No to all options. Again, as also discussed and confirmed in the RAN4#101-e GTW, the working assumptions is to have different classes and then, when we have agreed on requirements, we shall revisit this assumption and try to merge classes when possible. 
All options here are just anticipating the conclusion…
	No to all options. Again, as also discussed and confirmed in the RAN4#101-e GTW, the working assumptions is to have different classes and then, when we have agreed on requirements, we shall revisit this assumption and try to merge classes when possible. 
All options here are just anticipating the conclusion…

	CATT
	See RAN4#101-e GTW’s agreement
	See RAN4#101-e GTW’s agreement
	See RAN4#101-e GTW’s agreement
	See RAN4#101-e GTW’s agreement

	Nokia
	See discussion from GTW
	
	
	

	CMCC
	
	Prefer option 2
Ground altitude range would determine RF requirement, so maybe we should at first determine it before define RF requirements.
	
	

	Intelsat
	Yes
	
	
	



Moderator Note: After the GTW meeting and after receiving comments from all companies, the moderator proposes:
Proposal 2-2-3-1: Companies to indicate which requirements may be different, in order to define different Satellite Access Node classes.
Moderator Node: The current simulation scenarios do not indicate very different ACS and ACLR values between for different Satellite Access Nodes at different orbits (LEO@600, LEO@1200, GEO) that would justify defining different classes.
Proposal 2-2-3-2: Companies to clarify if current simulation results from coexistence work indicate the need for different Satellite Access Node classes.

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:
Satellite NTN BS Type 1-C

	GTW decision: 
Agreement: non-AAS architecture (1-C) is confirmed as being out of scope of the Rel-17 NTN work.
Candidate options:-
Recommendations for 2nd round: None.

	Issue 2-1-2:
Satellite NTN BS Type 1-O 
	GTW decision: 
Agreement: 
Further check the progress on BS type 1-O in Jan. 2022 RAN4 meeting and decide if BS type 1-O to be further considered in Rel-17.
For Jan 2022 meeting, RAN4 can consider to have dedicated AIs for BS Type 1-O requirements. 
No need to consider BS 1-O and 1-H as package from RAN4 requirements introduction perspective.
Candidate options:-
Recommendations for 2nd round: None.

	Issue 2-1-3:
Satellite NTN BS Type 1-H
	Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 2-1-3-1: Add a note saying that the current architecture is not precluding other implementations with e.g. an antenna reflector.


or
Proposal 2-1-3-2: Add a note saying that example antenna architecture is not precluding other implementations.



	Issue 2-1-4:
Satellite NTN BS Type 1-H and NTN BS Type 1-O as one package
	Use GTW decisions:
Agreement: 
Further check the progress on BS type 1-O in Jan. 2022 RAN4 meeting and decide if BS type 1-O to be further considered in Rel-17.
For Jan 2022 meeting, RAN4 can consider to have dedicated AIs for BS Type 1-O requirements. 
No need to consider BS 1-O and 1-H as package from RAN4 requirements introduction perspective.


	Issue 2-2-1:
Satellite NTN gNB Class – Number of Classes in Rel-17
	Agreement:
It’s FFS whether separate NTN gNB classes needed or not for Rel-17 which pending on further check on the RF requirements.
· If no difference observed from RAN4 RF requirements perspective, then only single NTN BS class will be introduced as wide area BS.
· All NTN BS classes can be potentially considered equivalent as to Wide Area BS (e.g. if all classes have the same requirements).
· At least introduce NTN BS class with wide coverage
The Classes intended to be used for differentiate the RF requirements.
Below candidate NTN gNB class can be considered as starting point:
· GEO, LEO@600, LEO@1200
· FFS whether need to LEO@600, LEO@1200 can be merged as single class

Moderator Note: After the GTW meeting and after receiving comments from all companies, the moderator proposes:
Proposal 2-2-1-1: Continue discussion for NTN gNB class. Below candidate NTN gNB class can be considered as starting point:
· GEO, LEO@600, LEO@1200
· FFS whether need to LEO@600, LEO@1200 can be merged as single class


	Issue 2-2-2:
Satellite NTN gNB Class – Priority
	Moderator Note: Discussion is not conclusive. Use GTW decisions.


	Issue 2-2-3:
NTN gNB Class Differentiation
	Moderator Note: After the GTW meeting and after receiving comments from all companies, the moderator proposes:
Proposal 2-2-3-1: Companies to indicate which requirements may be different, in order to define different Satellite Access Node classes.
Moderator Node: The current simulation scenarios do not indicate very different ACS and ACLR values between for different Satellite Access Nodes at different orbits (LEO@600, LEO@1200, GEO) that would justify defining different classes.
Proposal 2-2-3-2: Companies to clarify if current simulation results from coexistence work indicate the need for different Satellite Access Node classes.

	
	



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

	Huawei
	Disagree
	Agree

	Ericsson
	Partially agree:
Agree to add a note but let’s finalize the wording when writing TP to TR and TS.
	Partially agree:
Agree to add a note but let’s finalize the wording when writing TP to TR and TS.

	THALES
	We do not mind to add a note, but we prefer Proposal 2-1-3-2.
	Agree, but is self-understood even without a note.

	Nokia
	Disagree
	Agree

	
	
	




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

	Huawei
	Agree
	
	

	Ericsson
	Agree
	Disagree
Again, let’s proceed step by step, defining requirements first and checking if it’s still relevant to have different classes, this is the less controversial’s approach.
	Disagree
See 2-2-3-1

	THALES
	Agree
	Agree – is important to understand why there is a requirement for different classes, and why there are different requirements per different (potential) class.
Companies should indicate which requirements may be different, in order to define different Satellite Access Node classes.
	Agree – is important to understand why there is a requirement for different classes, and why there are different requirements per different (potential) class.

	Nokia
	Agree
	Disagree
	Disagree

	
	
	
	



Moderator Note: Based on previous discussion, the following proposals have been made for the Draft WF R4-2120669:
Issue 2-1-1: Satellite NTN BS Type 1-C
Agreement: non-AAS architecture (1-C) is confirmed as being out of scope of the Rel-17 NTN work.

Issue 2-1-2: Satellite NTN BS Type 1-O
Agreement: 
Further check the progress on BS type 1-O in Jan. 2022 RAN4 meeting and decide if BS type 1-O to be further considered in Rel-17.
For Jan 2022 meeting, RAN4 can consider to have dedicated AIs for BS Type 1-O requirements. 
No need to consider BS 1-O and 1-H as package from RAN4 requirements introduction perspective.

Issue 2-1-3: Satellite NTN BS Type 1-H
Proposal 2-1-3-2: Add a note saying that example antenna architecture is not precluding other implementations.


Issue 2-1-4: Satellite NTN BS Type 1-H and NTN BS Type 1-O as one package
Agreement: 
Further check the progress on BS type 1-O in Jan. 2022 RAN4 meeting and decide if BS type 1-O to be further considered in Rel-17.
For Jan 2022 meeting, RAN4 can consider to have dedicated AIs for BS Type 1-O requirements. 
No need to consider BS 1-O and 1-H as package from RAN4 requirements introduction perspective.

Issue 2-2-1: Satellite NTN gNB Class – Number of Classes in Rel-17
Agreement:
It’s FFS whether separate NTN gNB classes needed or not for Rel-17 which pending on further check on the RF requirements.
· If no difference observed from RAN4 RF requirements perspective, then only single NTN BS class will be introduced as wide area BS.
· All NTN BS classes can be potentially considered equivalent as to Wide Area BS (e.g. if all classes have the same requirements).
· At least introduce NTN BS class with wide coverage
The Classes intended to be used for differentiate the RF requirements.
Below candidate NTN gNB class can be considered as starting point:
· GEO, LEO@600, LEO@1200
· FFS whether need to LEO@600, LEO@1200 can be merged as single class

Proposal 2-2-1-1: Continue discussion for NTN gNB class. Below candidate NTN gNB class can be considered as starting point:
· GEO, LEO@600, LEO@1200
· FFS whether need to LEO@600, LEO@1200 can be merged as single class

Moderator Note: Companies should indicate which requirements may be different, in order to define different Satellite Access Node classes.

Issue 2-2-2: Satellite NTN gNB Class – Priority
-
Issue 2-2-3: NTN gNB Class Differentiation
-
Topic #3: (General) Band-Related Parameters
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	TDoc Number
	Company
	Proposals / Observations

	R4-2119200
	ZTE Corporation
	Observation 1: due to the more stringent NTN UE ACS requirements, spectral utilization requirement should be revised again. 


	R4-2118147
	Qualcomm Incorporated
	Proposal 2: RAN4 to postpone the irregular channel bandwidth allocation for NTN bands to Rel-18.
Proposal 3: Reuse the current NR spectrum utilization as the starting point and further check the feasibility per the co-existence study.

	R4-2119553
	THALES
	Proposal 3: RAN4 should use for NTN UE the same ACLR and ACS values as for handheld TN UE.




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: Please see agreements from RAN4#100-e· GTW discussion on August 27th
· Proposal 3-2-1-1: SU discussion 
· Additional agreement: 
· Still following previous agreements Proposal 2-1-2-1 from R4-2108099: 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.
· RAN4 can further check the SU once ACLR, SEM, ACS requirements defined.


Moderator Note: During RAN4#100-e it was also discussed (see R4-2115640)GTW session on 20/08/2021
Irregular channel bandwidths shall not been discussed in the context of NTN in Rel-17. According to GTW session on 20/08/2021, Irregular Channel BW discussions deferred from NTN in Rel-17. There is a dedicated (separate) NR SI for the topic.


Sub-topic 3-1
Sub-topic description: Irregular Channel BW
Open issues and candidate options before e-meeting:
Issue 3-1-1: Irregular Channel BW - general
· Proposals
· Option 1: RAN4 to postpone the irregular channel bandwidth allocation for NTN bands to Rel-18.
· Recommended WF
· Option 1, if no other options.
· Moderator Note: irregular channel bandwidths shall not been discussed in the context of NTN in Rel-17. According to GTW session on 20/08/2021, Irregular Channel BW discussions deferred from NTN in Rel-17. There is a dedicated (separate) NR SI for the topic.

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


	ZTE
	Agree
	

	CMCC
	Agree
	

	Huawei
	Partially
	To remove Rel-18 since it’s better to discuss the Rel-18 scope in RAN plenary.

	Xiaomi
	Agree
	

	Ericsson
	Agree
	

	Nokia
	Agree
	Irregular channel bandwidth is out of scope for NTN Rel-17 WI

	Hughes/EchoStar
	Agree
	

	Qualcomm
	Agree
	

	Samsung
	Agree
	

	CATT
	Agree 
	

	Ligado
	Agree
	

	THALES
	Agree
	To Huawei, what about:
“RAN4 to postpone the irregular channel bandwidth allocation for NTN bands to future releases.” ?
However, this topic seems very important for spectrum utilization, and has many potential applications.

	Intelsat
	Agree
	



Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 3-1-1-1: RAN4 to postpone the irregular channel bandwidth allocation for NTN bands to future releases.
Moderator Note: However, this topic seems very important for spectrum utilization, and has many potential applications.



Sub-topic 3-2
Sub-topic description: SU Discussion
Open issues and candidate options before e-meeting:
Issue 3-2-1: SU Discussion
· Proposals
· Option 1: Spectral utilization requirement should be revisted.
· Option 2: Reuse the current NR spectrum utilization as the starting point and further check the feasibility per the co-existence study.
· Recommended WF
· Option 2. Revise SU only if clear benefits. Decision should be based on co-existence study.
· Moderator note: 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. RAN4 can further check the SU once ACLR, SEM, ACS requirements defined.

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

	ZTE
	For option 1, spectral utilization should be revised again based on coexistence study output.
	Fine with option 2.

	Skyworks
	 Even with same SU and stricter ACLR target one option to reuse the Smartphone implementations is to allow a higher MPR (or delta MPR) for NTN for outer or edge allocations. The goal should be to try to reuse NR UE configuration as much as possible and only adapt the conformance requirement (MPR, REFSENS degradation for ACS…)
	

	Huawei
	
	Yes

	Ericsson
	There is no reason so far to revisit the SU, but we could do it when any issue pops up.
	

	Nokia
	NO – Not needed to revisit if current NR can be reused
	YES

	Hughes/EchoStar
	No valid reason to revisit 
	

	Qualcomm
	With current co-ex simulation, even revise SU, UE could not reach so stringent requirements. We can reuse the SU and restrict the scenario to guarantee the co-ex. 
	Yes

	CATT
	There is no reason to revisit the SU. Baseline should be reusing.
	

	Ligado
	
	Agree with Option 2

	THALES
	To CMCC and ZTE: simulations show that relaxed (lower) ACLR and ACS values can be used for NTN compared with TN, for both Satellite Access Node and NTN UE.
Please see: see R4-2120628 and R4-2119557
So why do we need to revisit the SU? Disagree for the time being.
	Agree

	CMCC
	We don’t have strong view, both two options are OK.
According to current co-existence results, it seems more stringent ACLR and ACS are required. If still reuse the same SU, it seems it’s hard to reuse current UE implementation.
	



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


	ZTE
	Agree
	

	CMCC
	
	We are fine as long as NTN UE could achieve final defined ACLR and ACS requirements with specified SU. 

	Huawei
	
	Reuse the current SU.

	Ericsson
	Agree
	

	Nokia
	Agree
	

	Hughes/EchoStar
	Agree
	

	Qualcomm
	partially agree
	Prefer not to revise the SU.

	CATT
	Agree 
	

	Ligado
	Agree
	

	THALES
	
	Agree with Qualcomm, for the time being is not clear which are the clear benefits.

	Intelsat
	Agree
	

	
	
	



Moderator Note: After receiving comments from all companies, the moderator proposes:

Proposal 3-1-2-1: SU Revision (if any) should be based on coexistence studies.

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 3-1-1: 
Irregular Channel BW – general
	Moderator Note: After receiving comments from all companies, the moderator proposes:
Tentative agreements:
Proposal 3-1-1-1: RAN4 to postpone the irregular channel bandwidth allocation for NTN bands to future releases.
Moderator Note: However, this topic seems very important for spectrum utilization, and has many potential applications.
Recommendations for 2nd round: 

	Issue 3-2-1: 
SU Discussion
	Moderator Note: After receiving comments from all companies, the moderator proposes:
Tentative agreements:
Proposal 3-1-2-1: SU Revision (if any) should be based on coexistence studies.

Recommendations for 2nd round: 







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

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



Discussion on 2nd round (if applicable)
Moderator 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.

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

	Huawei
	Agree
	Disagree. We still prefer reuse current SU, even if we found some problematic cases.

	Ericsson
	Agree
	Why are we still discussing SU now? 

	THALES
	Agree
	All companies prefer not to revisit SU.
Moderator Note: Sorry, but I want to close once for all the discussion.
SU Revision (if any) should be based on coexistence studies. We should not further discuss this aspect on Part1 list.
For the time being we did not find any problematic cases.

	MediaTek
	Agree, as it would be impossible to complete in Rel-17 due to ongoing study item not being completed.
	Thought we had agreed to assume same SU as a baseline unless any major issue was found.

	Qualcomm
	Agree
	Disagree. We prefer to use the current SU.

	Samsung
	Agree
	

	cATT
	Agree
	Same SU can be reused. No need to further discuss this. It will delaying the other decisions.

	Nokia
	Agree
	Baseline is NR SU. We can revisit if needed.

	Ligado
	Agree
	

	Hughes/EchoStar
	Agree
	

	
	
	





Moderator Note: Based on previous discussion, the following proposals have been made for the Draft WF R4-2120669:

a. Issue 3-1-1: Irregular Channel BW – general
Proposal 3-1-1-1: RAN4 to postpone the irregular channel bandwidth allocation for NTN bands to future releases.

Moderator Note: However, this topic seems very important for spectrum utilization, and has many potential applications.

b. Issue 3-2-1: SU Discussion
Moderator Note: It is preferable not to change the SU. For the time being an SU revision is not required.






















Topic #4: NTN TR and TS Titles and Contents
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	TDoc Number
	Company
	Proposals / Observations

	R4-2119553
	THALES
	Proposal 1: UE VSAT discussion and related decision with respect to introduction of New Specific UE TS (for both FR1 and FR2 UE NTN NR) should be deferred in March 2022.
Proposal 2: RAN4 should not consider a new specification for NTN UE, since most requirements are the same as for TN UE.
Proposal 3: RAN4 should use for NTN UE the same ACLR and ACS values as for handheld TN UE.

Observation 1: The NTN UE FR1 requirements can be considered in separate sections of TN UE FR1 specification (i.e. 38.101-1) and treated similarly as for other use cases, e.g. V2X. For example, V2X does not require any separate specification (different from 38.101-1), and is not clear why handheld NTN UE FR1 should have different treatment.

Proposal 4: The NTN UE FR1 RF requirements should be considered in TS 38.101-1.


	R4-2118156
	Ericsson
	Proposal 1: Assuming NTN UE requirements will be captured in a separate new TS, the NTN satellite bands naming could be prefixed with “n” or “s”. 
Proposal 2: The name for the block (satellite payload + feeder link + GW + Non-NTN infrastructure gNB) should be ”Satellite Assisted Access Node” or possibly ”Satellite Access Node”. This name should also be used in the title of TS 38.108 and TS 38.181.

	R4-2117379
	CATT
	Proposal 1: It is proposed to adopt Option 2, i.e. Satellite BS.
Proposal 2: Change the new NTN specification to the following names and introduce abbreviation later in the spec for S-gNB. 
· 《Satellite Base Station (Sat-BS) radio transmission and reception》
· 《Satellite Base Station (Sat-BS) conformance testing》
Proposal 3: Send a LS to RAN3 to explain the background and let them decide how to change the architecture. 


	R4-2117380
	CATT
	LS to RAN3 to be discussed in the dedicated 1st round & 2nd round folders.

	R4-2119204
	ZTE Corporation
	TP to TR 38.863 to be discussed in the dedicated 1st round & 2nd round folders.

	R4-2118716
	Huawei, HiSilicon
	TP to TR 38.863 to be discussed in the dedicated 1st round & 2nd round folders.

	R4-2118157
	Ericsson
	TP to TR 38.863 to be discussed in the dedicated 1st round & 2nd round folders.

	R4-2119142
	Huawei
	TP to TR 38.863 to be discussed in the dedicated 1st round & 2nd round folders.

	R4-2118718
	Huawei, HiSilicon
	TP to TR 38.863 to be discussed in the dedicated 1st round & 2nd round folders.




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: Please see agreements from RAN4#100-e
RAN4#100-e Agreements (R4-2115640):

RAN4 to agree with the definition for (Satellite payload + feeder link + GW + Non-NTN infrastructure gNB) between the following options:
· Satellite Access Node
· Satellite BS
· Satellite gNB
· Satellite Node B
· NTN Satellite gNB



Moderator Note: Moderator proposes a new table to be discussed in RAN4#101-e, companies to declare preference for (payload + feeder link + GW + Non-NTN infrastructure gNB) naming, please answer only with YES for your preferences.
Company
Satellite Access Node
Satellite BS
Satellite gNB
Satellite Node B
NTN Satellite gNB














Moderator Note: Please see updated NR NTN WID from RAN#93-e in RP-211784 (agreed):
	New specifications {One line per specification. Create/delete lines as needed}

	Proposed Spec no. or series
	Type (see note 1) 
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	38.863
	Internal TR
	Non-terrestrial networks (NTN)related RF and co-existence aspects
	94-e
	95
	Led by RAN4, rapporteur: Yiran Jin, yiran.jin@samsung.com
Core part;

	38.108
	TS
	NR; Satellite Node radio transmission and reception
	94-e
	95
	Led by RAN4, rapporteur: Dorin Panaitopol, dorin.panaitopol@thalesgroup.com
Core part;

	38.181
	TS
	NR; Satellite Node conformance testing
	96
	97
	Led by RAN4, rapporteur: Yuexia Song, songyuexia@catt.cn
Performance part;



Sub-topic 4-1
Sub-topic description: Titles and Scope of NTN NR TR and TS
Open issues and candidate options before e-meeting:
Issue 4-1-1: Titles and Scope of NTN NR TR and TS (general) – candidate proposals for (Satellite payload + feeder link + GW + Non-NTN infrastructure gNB)
· Proposals
· Option 1: Companies to declare preference for (payload + feeder link + GW + Non-NTN infrastructure gNB) naming, please answer only with YES for your preferences.
	Company
	Satellite Access Node
	Satellite BS
	Satellite gNB
	Satellite Node B
	NTN Satellite gNB
	Satellite Assisted Access Node [added after 100-e]

	ZTE
	Yes
	
	
	
	
	

	Hughes/EchoStar
	Yes
	
	
	
	
	

	THALES
	Yes
	Yes
	Yes
	
	Yes
	



· Recommended WF
· Option 1, if agreeable.

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


	ZTE
	
	We think that satellite access node might be better to reflect we define the RF requirement over the access link.

	Ericsson
	See RAN4#101-e GTW’s agreement

	Nokia
	See agreement from GTW

	Hughes/EchoStar
	See GTW’s agreement

	Samsung
	Align with GTW’s agreement

	CATT
	See RAN4#101-e GTW’s agreement

	THALES
	Agree
	Align with GTW’s agreement

	
	
	




Moderator Note: As a result of the recommended WF, please provide your preferences below:
Companies to declare preference for (payload + feeder link + GW + Non-NTN infrastructure gNB) naming, please answer only with YES for your preferences.
	Company
	Satellite Access Node
	Satellite BS
	Satellite gNB
	Satellite Node B
	NTN Satellite gNB
	Satellite Assisted Access Node [added after 100-e]

	ZTE
	Yes
	
	
	
	
	

	Ericsson
	See RAN4#101-e GTW’s agreement

	Nokia
	See agreement from GTW

	Hughes/EchoStar
	See agreement from GTW

	Samsung
	See agreement from GTW

	CATT
	See RAN4#101-e GTW’s agreement

	THALES
	Align with GTW’s agreement
	
	
	
	
	

	Intelsat
	Align with GTW
	
	
	
	
	



GTW Discussion on 2nd Nov
Issue 4-1-1: Titles and Scope of NTN NR TR and TS (general) – candidate proposals for (Satellite payload + feeder link + GW + Non-NTN infrastructure gNB)
· Discussion:
E///: Fine with “Satellite Access Node” or “Satellite Assisted Acess Node”. Concern including BS which bring confusion.
Nokia: Fine with option 1 or new one from Ericsson.
CATT: RAN4 focused on equipments to introduce requirements other than logic node.
Thales: In Rel-17, NTN payload is transparent; but for future this may be changed. We are ok for all the options. 
Ericsson: Option 1 not exclude any possible architecture. 
Nokia: Using Node maybe different compared to traditional BS naming, but this can be used with future proof manner.
Agreement: “Satellite Access Node” agreed to use for RAN4 requirements and spec title for the box of Satellite payload + feeder link + GW + Non-NTN infrastructure gNB.

Issue 4-1-2: Title of NTN NR TS 38.108
· Proposals
· Option 1: NR; Satellite Node radio transmission and reception [initial option]
· Option 2: NR; Satellite Access Node radio transmission and reception [1st tentative]
· Option 3: NR; Satellite Base Station (Sat-BS) radio transmission and reception [2nd tentative]
· Option 4: NR; Satellite Assisted Access Node radio transmission and reception [3rd tentative]
· Recommended WF
· One of the options 2, 3, 4, if agreeable.


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
	Comments Option 4

	ZTE
	
	Yes
	
	

	Ericsson
	To be aligned with RAN4#101-e GTW’s agreement

	Nokia
	See discussion from GTW – shall be aligned

	Hughes/EchoStar
	To align w agreement from GTW
	
	

	Samsung
	To align w agreement from GTW

	CATT
	To be aligned with RAN4#101-e GTW’s agreement

	THALES
	
	Align with GTW’s agreement
	
	

	Intelsat
	Align with GTW
	
	
	



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


	Nokia
	Disagree
	

	THALES
	Option 2
	Align with GTW’s agreement

	Intelsat
	Align with GTW
	



Moderator Note: After the GTW session, and after receiving comments from all companies, the moderator proposes:

Proposal 4-1-2-1: The title of NTN NR TS 38.108 is “NR; Satellite Access Node radio transmission and reception”.

Issue 4-1-3: Title of NTN NR TS 38.181
· Proposals
· Option 1: NR; Satellite Node conformance testing [initial option]
· Option 2: NR; Satellite Access Node conformance testing [1st tentative]
· Option 3: NR; Satellite Base Station (Sat-BS) conformance testing [2nd tentative]
· Option 4: NR; Satellite Assisted Access Node conformance testing [3rd tentative]
· Recommended WF
· One of the options 2, 3, 4, if agreeable.




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
	Comments Option 4

	ZTE
	This is only for BS type 1-H, the spec title should also reflect its characteristic especially considering NTN BS type 1-O under the discussion.
CATT: Where does it mention this is only restricted to 1-H?

	Ericsson
	To be aligned with RAN4#101-e GTW’s agreement

	Nokia
	See discussion from GTW – shall be aligned

	Hughes/EchoStar
	To align with agreement from GTW
	
	

	CATT
	To be aligned with RAN4#101-e GTW’s agreement

	THALES
	
	Align with GTW’s agreement
	
	

	
	
	
	
	



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


	ZTE
	Disagree
	

	Nokia
	Disagree
	

	CATT
	Option 2
	

	THALES
	Option 2
	Align with GTW’s agreement

	
	
	



Moderator Note: After the GTW session, and after receiving comments from all companies, the moderator proposes:
Proposal 4-1-3-1: The title of NTN NR TS 38.181 is “NR; Satellite Access Node conformance testing”.

Sub-topic 4-2
Sub-topic description: NTN UE Technical Specification
Open issues and candidate options before e-meeting:
Issue 4-2-1: Introduction of New Specific NTN UE TS for UE NTN NR
· Proposals
· Option 1: RAN4 should not consider a new specification for NTN UE, since most requirements are the same as for TN UE.
· Option 2: NTN UE requirements will be captured in a separate new TS
· 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

	Huawei
	Based on the discussion on NTN UE RF session, some different RF requirements are identified. 
If we have to create a separate new UE TS in the future for VSAT, why don’t we create new one right now?
	Yes

	Hughes/EchoStar
	Agree with option 1 - as in the WID
	

	Qualcomm
	It should be decided in RAN-P
	It should be decided in RAN-P

	Samsung
	Prefer Option 2 as discussed in previous RAN4 and RAN plenary meeting
	Prefer Option 2 as discussed in previous RAN4 and RAN plenary meeting

	Ericsson
	We think option 2 is more appropriate, but RAN shall decide anyway
	We think option 2 is more appropriate, but RAN shall decide anyway

	THALES
	In our simulation results for the coexistence study (see R4-2120628 and R4-2119557) we have found that for example:
[image: ]
 
[image: ]
[image: ]
A 5% troughput decrease indicate a NTN UE ACS below 20dBs and NTN UE ACLR below 15dB, which are lower than the TN UE ACLR and ACS requirements from TR 38.101-1 at e.g. 20MHz.
Actually, since the NTN UE requirements are lower than TN UE requirements, the NTN UE requirements are therefore covered by TN UE requirements. This proves that the User Equipment supporting TN can implement NTN, and it seems important to have a single User Equipment specification for both TN and NTN functionalities.
Otherwise, why to have NTN 5G NR functionality on a UE that is not capable to do TN 5G NR? Where is the satellite integration with the terrestrial 5G NR? It does not make sense..
Therefore, we are obliged to use the TN UE ACLR and ACS for both NTN and TN, even if this is the worst case in terms of requirements. RAN4 can consider for NTN UE same ACLR and ACS parameter values as for TN UE, and therefore RAN4 should consider same specification for both TN and NTN UEs.
	We think is not a good idea to separate NTN UE from the TN UE, because it should be the same UE.

	Intelsat
	Agree with Option 1
	



Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 4-2-1-1: The User Equipment supporting TN can implement NTN, and it seems important to have a single User Equipment specification for both TN and NTN functionalities.

Issue 4-2-2: NTN UE FR1 specification
· Proposals
· Option 1: The NTN UE FR1 RF requirements should be considered in TS 38.101-1.
· Recommended WF
· TBA, continue discussion

WF: Continue discussion, please provide your views.
	Company
	Comments

	Huawei
	Based on the discussion on NTN UE RF session, some different RF requirements are identified. 
If we have to create a separate new UE TS in the future for VSAT, why don’t we create new one right now?

	Ericsson
	Disagree.

	Nokia
	We disagree for satellite-based NTN but for HAPS we think it can be considered.

	Hughes/EchoStar
	Agree. There should be no change from the WID

	Qualcomm
	It should be decided in RAN-P

	THALES
	To Ericsson: why disagree to even discuss? Our contribution R4-2119553 has been submitted for “discussion”, not for “decision”.
RAN-P can decide, but we need to understand at RAN4 level which are the consequences of such a decision. The risk is having a NTN UE not supporting TN UE functionality.
To Nokia: why UE HAPS could consider the same UE requirements/share the same specifications as for TS 38.101-1 and NTN (Satellite) UE could not? 
We kindly remind that for NTN UE we have coexistence simulations results showing that re-using TS 38.101-1 for NTN UE could be possible (please see e.g. R4-2120628 and R4-2119557), while for HAPS currently there is no such proof.

	Intelsat
	Agree



Moderator Note: After receiving comments from all companies, the moderator proposes:
Moderator Note: Discussion is still required, because there is a risk of having a NTN UE not supporting TN UE functionality.
Proposal 4-2-2-1: RAN4 should understand the consequences of separating NTN UE from TN UE specification.

Sub-topic 4-3
Sub-topic description: LS proposal to RAN3
Open issues and candidate options before e-meeting:
Issue 4-3-1: LS proposal to RAN3 – see R4-2117380
· Proposals
· Option 1: Send a LS to RAN3 to explain the background and let them decide how to change the architecture.
· Recommended WF
· Wait decision with respect to Issue 4-1-1 before deciding if LS is required
· Continue discussion/correct LS if needed in dedicated [101-e][309] folders in both Round 1 and Round 2.




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


	ZTE
	Agree
	

	Huawei
	Disagree
	TS 38.300 defines gNB as: “node providing NR user plane and control plane protocol terminations towards the UE, and connected via the NG interface to the 5GC.”. So the definition is general enough to cover TN and NTN. 
It’s related to RAN3’s spec. I don’t think it’s better to discuss it in RAN4.

	Ericsson
	Partially agree
	This was already discussed in last RAN4#100-e meeting and it was not agreed to consider such LS.

	Nokia
	Partially agree
	We agree that we should wait with any LS and therefore disagree that we should discuss it further this meeting

	Qualcomm
	Partially agree
	Not sure if RAN3 needs to make the change.

	CATT
	Agree
	LS is needed. In the new LS draft we just explain the background and let RAN3 expert decide how to rename it. Nothing is decided for RAN3 in rAN4. The LS only consider necessary background information.

	THALES
	
	We can discuss this during the 2nd round. 
However, the LS proposal has to be updated in order to take into account the new naming “Satellite Access Node” agreed on the (101-e) GTW session on 2nd of Nov.

	
	
	



Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 4-3-1-1: Revised LS to RAN3 (revised R4-2117380) to be discussed during 2nd round.

Sub-topic 4-4
Sub-topic description: pCRs to TR 38.863
Open issues and candidate options before e-meeting:
Issue 4-4-1: pCR to TR 38.863 – see R4-2119204
· Proposals
· Option 1: Agree pCR
· Recommended WF
· Continue discussion/correct pCR if needed in dedicated [101-e][309] folders in both Round 1 and Round 2.




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


	Huawei
	
	The headlines in both table 6.1.1-1 and 6.1.2-1 are not aligned. In table 6.1.2-1, BS used is not correct. I wonder whether we can always use “NTN” for satellite access scenario.

	SoftBank
	
	In RAN#89-e agreement, the WID “NR-NTN-solutions” will consider at least one example “satellite” band (RP-202120). And also, Service link of HAPS may use a different spectrum allocation as compared to satellites (RP-210908, WID).
So we should call the band(s) “(NTN) satellite band”, not “NTN band”.

	Ericsson
	To be revised
	See commented version.

	Nokia
	To be revised
	Agree with the comments from SoftBank

	Hughes/EchoStar
	Agree with WF
	

	Ligado
	Agree
	

	THALES
	
	Suggest to continue discussion in the 2nd round.
In any case, as mentioned on the reflector, the TR 38.863 work split has to be first endorsed before agreeing on any pCR.

	Intelsat
	Agree with WF
	



Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 4-4-1-1: Revised pCR to TR 38.863 (revised R4-2119204) to be discussed during 2nd round.

Issue 4-4-2: pCR to TR 38.863 – see R4-2118716
· Proposals
· Option 1: Agree pCR
· Recommended WF
· Continue discussion/correct pCR if needed in dedicated [101-e][309] folders in both Round 1 and Round 2.

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


	ZTE
	Disagree
	The analysis for sync raster is confusing to us which is also not aligned with existing 1.2MHz as mentioned before.

	Huawei
	
	We just provided some technical analysis why we choose 100kHz channel raster instead of providing analysis for sync raster.
To ZTE, 1000kHz was specified originally, but it can be further optimized as 1.2MHz sync raster.
Our proposal for sync raster is to reuse current requirements specified in 38.104.
We are open to further improve the context, but anyway RAN4 need to clarify why we choose 100kHz channel raster for L and S bands.

	Ericsson
	To be revised
	See commented version.

	Hughes/EchoStar
	Agree with WF
	

	Qualcomm
	To be revised
	The table with 1000kHz sync raster is little confusing and a table heading is needed.

	THALES
	To be revised based on previous agreements.
	Suggest to revise and continue discussion in the 2nd round.
In any case, as mentioned on the reflector, the TR 38.863 work split has to be first endorsed before agreeing on any pCR.

	Intelsat
	Agree
	



Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 4-4-2-1: Revised pCR to TR 38.863 (revised R4-2118716) to be discussed during 2nd round.

Issue 4-4-3: pCR to TR 38.863 – see R4-2118157
· Proposals
· Option 1: Agree pCR
· Recommended WF
· Continue discussion/correct pCR if needed in dedicated [101-e][309] folders in both Round 1 and Round 2.

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


	Hughes/EchoStar
	Agree with WF
	

	Qualcomm 
	To be revised 
	We support to capture the correct information per input from companies. Regarding the statements on the service type of satellite spectrum “Fixed services spectrum management is not in the scope of 3GPP RAN4, while mobile spectrum is. Similarly, fixed satellite spectrum should not be in the scope of RAN4, while frequency allocated to mobile satellite could be considered at candidate spectrum for NTN satellite operations.”, we think this should be decided by ITU rather than 3GPP. 


	Samsung
	
	Note: Seems the comments from Omnispace and Ericsson on the pCR in regulation aspect should be placed under this Issue rather than Issue 4-4-4.
Anyway…
We agree it is a common approach in RAN4 to capture regulation into account especially following the RR. However, We have some concern to concluded the work scope of 3GPP as addressed in the TP “Fixed services spectrum management is not in the scope of 3GPP RAN4, while mobile service spectrum is.”
According to the resolve of resolution 175 of WRC-19 in RR, ITU-R is invited to conduct necessary studies on the use of IMT systems for fixed wireless broadband in the frequency bands allocated to the fixed service on primary basis. Meanwhile, noting that the work in 3GPP is requirement/market driven, and current 3GPP spec. already support FWA as well as IAB etc. which are actually fixed services basis.
So it is seems not appropriated to say “Fixed services spectrum management is not in the scope of 3GPP RAN4”. And the bands to be specified in 3GPP can to be treated in case by case manner. With that we’d like to delete relevant text in the TP.

	THALES
	
	Suggest to continue discussion in the 2nd round.
In any case, as mentioned on the reflector, the TR 38.863 work split has to be first endorsed before agreeing on any pCR.

	Intelsat
	Agree
	



Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 4-4-3-1: Revised pCR to TR 38.863 (revised R4-2118157) to be discussed during 2nd round.

Issue 4-4-4: pCR to TR 38.863 – see R4-2119142
· Proposals
· Option 1: Agree pCR
· Recommended WF
· Continue discussion/correct pCR if needed in dedicated [101-e][309] folders in both Round 1 and Round 2.

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


	Omnispace
	Partially
	Omnispace prefers that TR 38.863 does not contain regulatory information pertaining to ITU-R. That being said, should consensus dictate the need for any wording to be added – we have placed our thoughts into the folder.  

	Ericsson
	
	To Omnispace: Thanks for your comment. It’s common usage in RAN4 TR to capture any Regulatory context that would motivate and/or explain decision on bands definition, limits, … The intention here is to be as factual as possible. 

	Hughes/EchoStar
	Agree with WF
	

	Ligado
	Partially agree 
	See our comment re: ground based beamforming in revised document. 

	THALES
	
	Suggest to continue discussion in the 2nd round.
In any case, as mentioned on the reflector, the TR 38.863 work split has to be first endorsed before agreeing on any pCR.

	Intelsat
	Agree
	



Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 4-4-4-1: Revised pCR to TR 38.863 (revised R4-2119142) to be discussed during 2nd round.

Issue 4-4-5: pCR to TR 38.863 – see R4-2118718
· Proposals
· Option 1: Agree pCR
· Recommended WF
· Continue discussion/correct pCR if needed in dedicated [101-e][309] folders in both Round 1 and Round 2.

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


	ZTE
	
	More discussion might be needed for UE side.

	Ericsson
	Agree partially
	Bands number should be updated to reflect GTW agreement

	Nokia
	To be revised
	Shall be updated according to agreements this meeting

	Hughes/EchoStar
	Agree with WF
	

	Qualcomm
	To be revised
	Need to wait for the conclusion on the NTN UE RF discussion. For frequency error, we prefer to add a note for the side condition on reusing the ± 0.1 PPM requirements since the frequency error might be comparable as 0.1PPM if the periodicity of satellite ephemeris update is too large.
“NOTE: The requirements is applicable only when PVT ephemeris updated at least once [10] seconds”

	THALES
	
	Suggest to continue discussion in the 2nd round.
In any case, as mentioned on the reflector, the TR 38.863 work split has to be first endorsed before agreeing on any pCR.

	Intelsat
	Agree 
	q



Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 4-4-5-1: Revised pCR to TR 38.863 (revised R4-2118718) to be discussed during 2nd round.

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: 
Titles and Scope of NTN NR TR and TS (general)
	Tentative agreements: Use GTW agreement
Agreement: “Satellite Access Node” agreed to use for RAN4 requirements and spec title for the box of Satellite payload + feeder link + GW + Non-NTN infrastructure gNB.
Recommendations for 2nd round: -

	Issue 4-1-2: 
Title of NTN NR TS 38.108
	Moderator Note: After the GTW session, and after receiving comments from all companies, the moderator proposes:
Tentative agreements: Proposal 4-1-2-1: The title of NTN NR TS 38.108 is “NR; Satellite Access Node radio transmission and reception”.
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 4-1-3:
Title of NTN NR TS 38.181
	Moderator Note: After the GTW session, and after receiving comments from all companies, the moderator proposes:
Proposal 4-1-3-1: The title of NTN NR TS 38.181 is “NR; Satellite Access Node conformance testing”.

	Issue 4-2-1:
Introduction of New Specific NTN UE TS for UE NTN NR
	Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 4-2-1-1: The User Equipment supporting TN can implement NTN, and it seems important to have a single User Equipment specification for both TN and NTN functionalities.

	Issue 4-2-2:
NTN UE FR1 specification
	Moderator Note: Discussion is still required, because there is a risk of having a NTN UE not supporting TN UE functionality.
Proposal 4-2-2-1: RAN4 should understand the consequences of separating NTN UE from TN UE specification.

	Issue 4-3-1:
LS proposal to RAN3
	Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 4-3-1-1: Revised LS to RAN3 (revised R4-2117380) to be discussed during 2nd round.

	Issue 4-4-1:
pCR to TR 38.863
	Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 4-4-1-1: Revised pCR to TR 38.863 (revised R4-2119204) to be discussed during 2nd round.

	Issue 4-4-2:
pCR to TR 38.863
	Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 4-4-2-1: Revised pCR to TR 38.863 (revised R4-2118716) to be discussed during 2nd round.

	Issue 4-4-3:
pCR to TR 38.863
	Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 4-4-3-1: Revised pCR to TR 38.863 (revised R4-2118157) to be discussed during 2nd round.

	Issue 4-4-4:
pCR to TR 38.863
	Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 4-4-4-1: Revised pCR to TR 38.863 (revised R4-2119142) to be discussed during 2nd round.

	Issue 4-4-5:
pCR to TR 38.863
	Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 4-4-5-1: Revised pCR to TR 38.863 (revised R4-2118718) to be discussed during 2nd round.




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

	R4-2117380
	Discussion on LS to RAN3 may continue. No need to allocate a new number for the time being. Based on 1st round of comments collection, moderator can recommend “to be revised”.

	R4-2119204
	A new revision number may be required. Based on 1st round of comments collection, moderator can recommend “to be revised”.

	R4-2118716
	A new revision number may be required. Based on 1st round of comments collection, moderator can recommend “to be revised”.

	R4-2118157
	A new revision number may be required. Based on 1st round of comments collection, moderator can recommend “to be revised”.

	R4-2119142
	A new revision number may be required. Based on 1st round of comments collection, moderator can recommend “to be revised”.

	R4-2118718
	A new revision number may be required. Based on 1st round of comments collection, moderator can recommend “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”.
Companies are further asked to answer with AGREE or DISAGREE or AGREE WITH CHANGES to the following table:
Question: Do you agree with proposal Proposal 4-x-y-z?
	Company
	Proposal 4-1-2-1
	Proposal 4-1-3-1

	Ericsson
	Agree
	Agree

	THALES
	Agree
	Agree

	Samsung
	Agree
	Agree

	CATT
	Agree
	Agree

	Nokia
	Agree
	Agree

	
	
	



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

	Huawei
	Disagree
	Agree

	Ericsson
	Disagree.
It’s not important, let’s RAN decide.
	Disagree
The concern of having a NTN UE which could not support TN is not relevant: today, we have different TSs for GSM, WCDMA, E-UTRA and NR and still, UEs could support all those standards… Having all standards in one TS doesn’t help, but specifying the right requirements does.

	THALES
	Agree, this is very important to have a full integration of satellite 5G with terrestrial 5G NR.
The User Equipment supporting TN can implement NTN, and it seems important to have a single User Equipment specification for both TN and NTN functionalities.
	Agree.
RAN4 should understand the consequences of separating NTN UE from TN UE specification.
To Ericsson: Not exactly true, because we need some unified requirements.
To Ericsson: You give the example of different RAT, but Satellite 5G NR should be very similar as Terrestrial 5G NR. Both will be 5G NR..

	Qualcomm
	To be decided in RAN-P
	To be decided in RAN-P

	Samsung
	To be decided in RAN-P
Fully understand the requirement on the integration of satellite and terrestrial NR. However, in terms of the spec, to facilitate the goal, we believe there is no fundamental difference to capture the requirements of FR1 NTN UE in current spec or a new one
Our preference on new spec. approach are mainly based on the consideration to facilitate NTN specs management in later releases as well as ITU-R submission etc.
	To be decided in RAN-P

	CATT
	We have to decide this no later than RAN#94-e end.
	

	Nokia
	Disagree - This is a RAN discussion
	Disagree - This is a RAN discussion

	
	
	



Please provide comments with respect to revised pCRs/LS. If no changes are required, companies may answer with “AGREE with current version”. If changes are required, companies are further asked to answer with “Revision is required” (and which recommended changes) to the following tables:
Question: Do you agree with proposal Proposal 4-x-y-z?
	Company
	Proposal 4-3-1-1
	Proposal 4-4-1-1

	Huawei
	Disagree. As we comment in 1st round.
	

	Ericsson
	We don’t think such LS is needed.
	Not sure what to agree on here, we will comment the TP directly. And if our comments are considered, we could then agree on the final revision.

	THALES
	Neutral
	THALES commented to revised R4-2119204
Modifications were proposed.

	
	
	See comments in the revisions. 
ITU has not decided the service types for satellite. It is not proper to say the principle is to identify NTN bands based on MSS spectrum that is a ITU matter.

	CATT
	Might be necessary to let RAN3 know the background in RAN4.
	

	Nokia
	Disagree – we see no point in this LS
	

	
	
	



Question: Do you agree with proposal Proposal 4-x-y-z?
	Company
	Proposal 4-4-2-1
	Proposal 4-4-3-1

	Ericsson
	Not sure what to agree on here, we will comment the TP directly. And if our comments are considered, we could then agree on the final revision.
	This is our TP, we welcome any comment.

	THALES
	THALES commented to revised R4-2118716
We do not think this pCR can be implemented as it is.
	THALES commented to revised R4-2118157
Modifications were proposed.
A similar figure (as for S-band) should be proposed for L-band.

	Huawei
	As per RAN4 arrangement, revision comments and proposals are to be included directly in the TP revisions. 
	

	
	
	



Question: Do you agree with proposal Proposal 4-x-y-z?
	Company
	Proposal 4-4-4-1
	Proposal 4-4-5-1

	Ericsson
	Not sure what to agree on here, we will comment the TP directly. And if our comments are considered, we could then agree on the final revision.
	Not sure what to agree on here, we will comment the TP directly. And if our comments are considered, we could then agree on the final revision.

	THALES
	THALES commented to revised R4-2119142
Modifications were proposed.
Other companies should verify if the figure can be re-used as it is (actually this figure comes from a previous THALES contribution R4-2111460 “On the Rx Parameters and Rx Testing Setup for NTN gNB”). Of course, we do not have anything against re-using this figure.
	THALES commented to revised R4-2118718
Modifications were proposed.

	
	
	



Moderator Note: Based on previous discussion, the following proposals have been made for the Draft WF R4-2120669:
a. Issue 4-1-1: Titles and Scope of NTN NR TR and TS (general) – candidate proposals for (Satellite payload + feeder link + GW + Non-NTN infrastructure gNB)
Agreement: “Satellite Access Node” agreed to use for RAN4 requirements and spec title for the box of Satellite payload + feeder link + GW + Non-NTN infrastructure gNB.

b. Issue 4-1-2: Title of NTN NR TS 38.108
Proposal 4-1-2-1: The title of NTN NR TS 38.108 is “NR; Satellite Access Node radio transmission and reception”.
c. Issue 4-1-3: Title of NTN NR TS 38.181
Proposal 4-1-3-1: The title of NTN NR TS 38.181 is “NR; Satellite Access Node conformance testing”.
d. Issue 4-2-1: Introduction of New Specific NTN UE TS for UE NTN NR
-
e. Issue 4-2-2: NTN UE FR1 specification
Proposal 4-2-2-1: RAN4 should understand the consequences of separating NTN UE from TN UE specification.
Moderator Note: Discussion is still required (at least in RAN-P), because there is a risk of having a NTN UE not supporting TN UE functionality.
f. Issue 4-3-1: LS proposal to RAN3 – see R4-2117380
-
g. Issue 4-4-1: pCR to TR 38.863 – see R4-2119204
Moderator Note: [To be confirmed] If no other comments received, and if proposed modifications are included in the last version, proposed as agreeable.
h. Issue 4-4-2: pCR to TR 38.863 – see R4-2118716
Moderator Note: [To be confirmed] If no other comments received, and if proposed modifications are included in the last version, proposed as agreeable.
i. Issue 4-4-3: pCR to TR 38.863 – see R4-2118157
Moderator Note: [To be confirmed] If no other comments received, and if proposed modifications are included in the last version, proposed as agreeable.
j. Issue 4-4-4: pCR to TR 38.863 – see R4-2119142
Moderator Note: [To be confirmed] If no other comments received, and if proposed modifications are included in the last version, proposed as agreeable.
k. Issue 4-4-5: pCR to TR 38.863 – see R4-2118718
Moderator Note: [To be confirmed] If no other comments received, and if proposed modifications are included in the last version, proposed as agreeable.
With the following conclusions:
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2120669
	Way Forward on NTN_solutions_Part1
	THALES
	Agreeable, but still waiting feedback from companies
	An NTN GTW session on 12/11 might still be required 

	R4-2120759
	draft TP to TR 38.863: Operating bands and channel arrangements
	ZTE Corporation
	Agreeable
	pCR on TR 38.863


	R4-2120760
	TP for 38.863 on system parameters on satellite bands
	 Huawei 
	Agreeable
	pCR on TR 38.863

	R4-2120761
	TP to TR  38.863 - Regulatory aspects
	Ericsson
	Agreeable
	pCR on TR 38.863

	R4-2120762
	TP to TR 38.863: node class, RF RX (6.2)
	Huawei
	Agreeable
	pCR on TR 38.863

	R4-2120763
	TP for 38.863 on NTN UE transmission characteristics
	Huawei
	Agreeable
	pCR on TR 38.863



Moderator Note: Please find the following information with respect to the previous recommendations:
	CR/TP number
	CRs/TPs Status update recommendation  
	Moderator Comment/Recommendation

	R4-2119204
	A new revision number may be required. Based on 1st round of comments collection, moderator can recommend “to be revised”. 
Revised to R4-2120759
	Waiting for latest Draft R4-2120759
Draft R4-2120759_v02_THALES.docx
(Note: removed “[]”)
Agreeable

	R4-2118716
	A new revision number may be required. Based on 1st round of comments collection, moderator can recommend “to be revised”.
Revised to R4-2120760
	Waiting for latest Draft R4-2120760
Draft R4-2120760_v02_THALES.docx
Discussion may still be required. See also:
Draft R4-2120760_v03_THALES2.docx
Discussion was on-going if concerned company would accept the following justification:
As decided here in RAN4#99-e (2 meetings ago) – see R4-2108099:
- Proposal 3-1-5-1: RAN4 shall consider a 100 kHz MSS S-Band Channel Raster.
- Proposal 3-2-2-1: RAN4 shall consider a 100 kHz MSS L-Band Channel Raster.
Moreover, in case of NTN, the maximum Doppler shift in LEO is ±24 ppm, this corresponds to ±48 kHz assuming 2 GHz carrier frequency. Assuming ±10 ppm for UE oscillator accuracy, the maximum frequency offset is ±68 kHz which exceeds 50 kHz (half of current channel raster). Therefore, in order to cope with this issue, RAN1 was discussing to compensate a common frequency shift in DL service link. It was even discussed to extend to 200 kHz.
Moderator Note: Justification finally removed, final version can be found here :
Draft R4-2120760_v05_HW_THALES.docx
Agreeable

	R4-2118157
	A new revision number may be required. Based on 1st round of comments collection, moderator can recommend “to be revised”.
Revised to R4-2120761
	Draft R4-2120761_v02_THALES.docx
Agreeable

	R4-2119142
	A new revision number may be required. Based on 1st round of comments collection, moderator can recommend “to be revised”.
Revised to R4-2120762
	Draft R4-2120762_v02_THALES.docx
Revised to
Draft R4-2120762_v04_EAB_THALES.docx
Agreeable

	R4-2118718
	A new revision number may be required. Based on 1st round of comments collection, moderator can recommend “to be revised”.
Revised to R4-2120763
	Waiting for latest Draft R4-2120763
(Note: removed “Apple Inc.” footnote)
Draft R4-2120763_v02_THALES.docx
Agreeable




Topic #5: HAPS Generalities
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary

	T-doc number
	Company
	Proposals / Observations

	R4-2118613
	Nokia, Nokia Shanghai Bell
	Proposal 1:	RAN4 to identify existing NR band(s) which can be considered for HAPS operation based on operator request(s).
Observation 5:	There is no need to define further requirements than those already defined for NR for HAPS to ensure co-existence when the deployment is coordinated.
Observation 6:	New TSs have been added via the NTN WID for NR; Satellite Node radio transmission and reception (TS 38.108) and NR; Satellite Node conformance testing (TS 38.181).
Proposal 2:	Introduce HAPS specific technical specifications to 38.101-1 and 38.104 under suffix section where requirements are different than normal NR operation.

	R4-2118147
	Qualcomm Incorporated
	Proposal 4: For the scenario of HAPS and TN under the same operator, it is necessary to coordinate the deployment of HAPS and TN to make sure the co-channel interference is well coordinated.
Proposal 5: For the scenario of HAPS and TN under the different operators, the deployment should rely on the HAPS co-existence study. Frequency coordination might be needed.
Operator A
Operator A

Figure 1： HAPS and TN under the same operator

Operator A
Operator B

Figure 2: HAPS and TN under the different operators


	R4-2118614
	Nokia, Nokia Shanghai Bell
	Proposal 1:	Discussion on gNB classes and/or types shall be separated for satellite-based NTN deployments and HAPS.
Observation 2:	Further discussion is needed of a gNB BS class is needed for HAPS deployments.



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: As per RAN4#100-e it has been agreed:RAN4#100-e agreements from R4-2115640:
Proposal 5-1-1-1: The spectrum usage on the service link for HAPS might be a different spectrum allocation than for Satellite.
Proposal 5-1-2-1: RAN4 to discuss which FR1 spectrum and potentially existing NR bands can be considered for HAPS operation.
· Note: Based on operators demand.
Proposal 5-3-1-1: No need to classify new BS type for HAPS. For satellite, the new BS type or prefix should be specified for “satellite”, not “NTN”.
Proposal 5-4-1-1: The current assumption is no need to define new BS class for HAPS at the present time. For satellite, the new BS class should be specified for “satellite”, not “NTN”.
· Note: RAN4 would re-visit this when HAPS requirements will be specified, if HAPS requirements are diverging from WA, MR and LA ones.


Sub-topic 5-1
Sub-topic description: Spectrum/NR bands for HAPS
Open issues and candidate options before e-meeting:
Issue 5-1-1: NR bands for HAPS
· Proposals
· Option 1: RAN4 to identify existing NR band(s) which can be considered for HAPS operation based on operator request(s).
· Recommended WF
· Option 1 (if no other options). 
· Moderator note: However, this proposal seems to be already agreed during RAN4#100-e. Is there any difference between “identify existing” and “discuss which bands”? See agreement:
· RAN4 to discuss which FR1 spectrum and potentially existing NR bands can be considered for HAPS operation.
· Note: Based on operators demand.

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


	SoftBank
	Agree
	

	Ericsson
	Partially agree
	We should only consider frequency ranges already allocated by ITU or under study for WRC-23.

	Nokia
	Agree
	Option 1 is clearer in the context that existing NR bands need to be identified. No new HAPS specific bands in FR1 need to be specified. 

	Qualcomm 
	Agree
	

	CATT
	Agree
	

	Intelsat
	Agree
	



Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 5-1-1-1: RAN4 to identify existing NR band(s) which can be considered for HAPS operation based on operator request(s). Note1: Consider frequency ranges already allocated by ITU or under study for WRC-23.
Sub-topic 5-2
Sub-topic description: HAPS technical specifications
Open issues and candidate options before e-meeting:
Issue 5-2-1: HAPS technical specifications
· Proposals
· Option 1: Introduce HAPS specific technical specifications to 38.101-1 and 38.104 under suffix section where requirements are different than normal NR operation.
· Recommended WF
· Option 1 (if no other options).

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


	Huawei
	
	I suppose the key issue is to identify the difference between normal NR operation and HAPS. Then we can decide how to introduce the requirements.

	SoftBank
	Partially
	Agree with 38.104. We consider 38.101-1 does not need to be modified specifically for HAPS.

	Nokia
	Agree
	Since “satellites” will be covered in TS 38.108 and 38.181 as part of NTN WID, and the fact that HAPS are not “satellites” and can be deployed using existing NR specifications, it is important that HAPS use case requirements, if different from existing NR requirements, are mentioned in 38.101-1 and 38.104. RAN4 is already conducting simulation studies for HAPS and TN coexistence. The results of those studies can be incorporated in TS 38.108 and 38.181. 

	Qualcomm
	
	Need more discussion on what’s the difference between HAPS UE and TN UE. Do we need to differentiate them in the spec?

	CATT
	Agree
	

	Intelsat
	Partially agree
	We support Softbank’s position



Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 5-2-1-1: Introduce HAPS specific technical specifications to TS 38.104 under suffix section where requirements are different from normal NR operation. FFS for 38.101-1.
Sub-topic 5-3
Sub-topic description: HAPS and TN operations
Open issues and candidate options before e-meeting:
Issue 5-3-1: HAPS and TN under the same operator
· Proposals
· Option 1: For the scenario of HAPS and TN under the same operator, it is necessary to coordinate the deployment of HAPS and TN to make sure the co-channel interference is well coordinated.
· Recommended WF
· Option 1 (if no other options).

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


	CMCC
	Agree
	Option 1 is the general principle for HAPS and TN deployment. But it seems current spec only cares the adjacent channel co-existence instead of co-channel co-existence.

	Huawei
	
	RAN4 can’t handle the co-channel interference.

	SoftBank
	Agree
	Agree with CMCC. The co-channel coexistence scenarios are currently not cared.

	Ericsson
	Agree
	co-channel interference should not be investigated by RAN4.

	Nokia
	Partially Agree
	There is no need to define further requirements than those already defined for NR for HAPS to ensure co-existence when the deployment is coordinated. In adjacent channel TN deployments, frequency coordination is already taken into account by operators and the same would apply to  HAPS/TN deployments. Suggest to re-word as
“For the scenario of HAPS and TN under the same operator, existing frequency coordination mechanism for adjacent channel TN deployments can be used. There is no need to define further requirements.”

	Qualcomm
	Agree
	The intention of this proposal is not to introduce the further requirements in RAN4. The information is helpful to understand the scenarios in HAPS co-ex study. 

	CATT
	Agree
	

	Intelsat
	Agree
	



Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 5-3-1-1: For the scenario of HAPS and TN under the same operator, existing frequency coordination mechanism for adjacent channel TN deployments can be used. There is no need to define further requirements.





Issue 5-3-2: HAPS and TN under different operators
· Proposals
· Option 1: For the scenario of HAPS and TN under the different operators, the deployment should rely on the HAPS co-existence study. Frequency coordination might be needed.
· Recommended WF
· Option 1 (if no other options).

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


	CMCC
	agree
	

	SoftBank
	Agree
	

	Ericsson
	Agree
	

	Nokia
	Agree
	

	Qualcomm
	Agree
	

	CATT
	Agree 
	

	Intelsat
	Agree
	



Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 5-3-2-1: For the scenario of HAPS and TN under the different operators, the deployment should rely on the HAPS co-existence study. Frequency coordination might be needed.

Sub-topic 5-4
Sub-topic description: BS class for HAPS
Issue 5-4-1: BS class discussion for HAPS separated from NTN deployment
· Proposals
· Option 1: Discussion on gNB classes and/or types shall be separated for satellite-based NTN deployments and HAPS.
· Recommended WF
· Option 1 (if no other options).

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


	CMCC
	Agree
	According to current discussion, whether we finally use altitude or altitude range or obit to define NTN classes, none of about metrics can be reused for HAPS.

	SoftBank
	Agree
	

	Ericsson
	Agree
	

	Nokia
	Agree
	HAPS are not ‘satellites’ and thus gNB classes and/or types for satellite based NTN systems are not applicable to HAPS.

	Qualcomm 
	Agree
	

	CATT
	Agree 
	

	Intelsat
	Agree
	



Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 5-4-1-1: Discussion on gNB classes and/or types shall be separated for satellite-based NTN deployments and HAPS.
Moderator Note: HAPS are not satellites, but they still can have BS classes different from current TN deployments, or different from NTN satellite deployments.

Issue 5-4-2: BS class for HAPS
· Proposals
· Option 1: Further discussion if gNB BS class is needed for HAPS deployments.
· Recommended WF
· Option 1 (if no other options).
· Moderator note: See agreement from RAN4#100-e:
· The current assumption is no need to define new BS class for HAPS at the present time. 
· Note: RAN4 would re-visit this when HAPS requirements will be specified, if HAPS requirements are diverging from WA, MR and LA ones.

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


	SoftBank
	Agree
	We consider that to define HAPS BS class may be one of the ways to identify HAPS.

	Nokia
	Agree
	We see no need at present time to define a HAPS BS class

	CATT
	Disagree
	New BS class is very much possible needed. Since the distance between HAPS and UE by far exceeds those of any current BS classes.

	Intelsat
	Agree
	We support Softbank’s position.



Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 5-4-2-1: Further discussion on gNB BS class is needed for HAPS deployments.
Moderator Note: HAPS are not satellites, but they still can have BS classes different from current TN deployments, or different from NTN satellite deployments.

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 5-1-1: 
NR bands for HAPS

	Moderator Note: After receiving comments from all companies, the moderator proposes:
Tentative agreements:
Proposal 5-1-1-1: RAN4 to identify existing NR band(s) which can be considered for HAPS operation based on operator request(s). Note1: Consider frequency ranges already allocated by ITU or under study for WRC-23.
Candidate options:
Recommendations for 2nd round: Discuss proposals (if required) for 2nd round or directly agree (see 1st round of discussions).

	Issue 5-2-1: 
HAPS technical specifications
	Moderator Note: After receiving comments from all companies, the moderator proposes:
Tentative agreements:
Proposal 5-2-1-1: Introduce HAPS specific technical specifications to TS 38.104 under suffix section where requirements are different from normal NR operation. FFS for 38.101-1.
Candidate options:
Recommendations for 2nd round: Discuss proposals (if required) for 2nd round or directly agree (see 1st round of discussions).

	Issue 5-3-1: 
HAPS and TN under the same operator
	Moderator Note: After receiving comments from all companies, the moderator proposes:
Tentative agreements:
Proposal 5-3-1-1: For the scenario of HAPS and TN under the same operator, existing frequency coordination mechanism for adjacent channel TN deployments can be used. There is no need to define further requirements.
Candidate options:
Recommendations for 2nd round: Discuss proposals for 2nd round and agree if possible by the end of the meeting.

	Issue 5-3-2:
HAPS and TN under different operators
	Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 5-3-2-1: For the scenario of HAPS and TN under the different operators, the deployment should rely on the HAPS co-existence study. Frequency coordination might be needed.


	Issue 5-4-1:
BS class discussion for HAPS separated from NTN deployment
	Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 5-4-1-1: Discussion on gNB classes and/or types shall be separated for satellite-based NTN deployments and HAPS.
Moderator Note: HAPS are not satellites, but they still can have BS classes different from current TN deployments, or different from NTN satellite deployments.

	Issue 5-4-2:
BS class for HAPS
	Moderator Note: After receiving comments from all companies, the moderator proposes:
Proposal 5-4-2-1: Further discussion on gNB BS class is needed for HAPS deployments.
Moderator Note: HAPS are not satellites, but they still can have BS classes different from current TN deployments, or different from NTN satellite deployments.



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

	Ericsson
	Agree
	The wording of this proposal is weird, I guess it should be changed to “Introduce HAPS specific technical specifications requirements to TS 38.104 under suffix”

	Qualcomm
	Agree
	

	SoftBank
	Agree
	Agree with Ericsson’s modification

	CATT
	Agree
	Agree

	Nokia
	Agree
	Agree with Ericsson’s modification. 
"FFS for 38.101-1" may be removed. We agree with Softbank that 38.101-1 does not need to be modified specifically for HAPS.

	
	
	



Companies are further asked to answer with AGREE or DISAGREE or AGREE WITH CHANGES to the following table:
Question: Do you agree with proposal Proposal 5-x-y-z?
	Company
	Proposal 5-3-1-1
	Proposal 5-3-2-1

	Ericsson
	Agree
	Agree

	Qualcomm
	Agree
	Agree

	SoftBank
	Agree
	Agree

	CATT
	Agree
	agree

	Nokia
	Agree
	Agree

	
	
	



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

	Ericsson
	Agree
	Per our current understanding, we don’t need new class, but we could further discuss such need if companies have any concrete proposal.

	SoftBank
	Agree
	Agree

	Nokia
	Agree
	Agree

	
	
	



Moderator Note: Based on previous discussion, the following proposals have been made for the Draft WF R4-2120669:
a. Issue 5-1-1: NR bands for HAPS
Proposal 5-1-1-1: RAN4 to identify existing NR band(s) which can be considered for HAPS operation based on operator request(s). Note1: Consider frequency ranges already allocated by ITU or under study for WRC-23.

b. Issue 5-2-1: HAPS technical specifications
Proposal 5-2-1-1: Introduce HAPS specific technical specifications requirements to TS 38.104 under suffix section where requirements are different from normal NR operation. FFS for 38.101-1.
or
Proposal 5-2-1-1: Introduce HAPS specific technical specifications requirements to TS 38.104 under suffix section where requirements are different from normal NR operation. FFS for 38.101-1.

c. Issue 5-3-1: HAPS and TN under the same operator
Proposal 5-3-1-1: For the scenario of HAPS and TN under the same operator, existing frequency coordination mechanism for adjacent channel TN deployments can be used. There is no need to define further requirements.

d. Issue 5-3-2: HAPS and TN under different operators
Proposal 5-3-2-1: For the scenario of HAPS and TN under the different operators, the deployment should rely on the HAPS co-existence study. Frequency coordination might be needed.

e. Issue 5-4-1: BS class discussion for HAPS separated from NTN deployment
Proposal 5-4-1-1: Discussion on gNB classes and/or types shall be separated for satellite-based NTN deployments and HAPS.
Moderator Note: HAPS are not satellites, but they still can have BS classes different from current TN deployments, or different from NTN satellite deployments.

f. Issue 5-4-2: BS class for HAPS
Proposal 5-4-2-1: Further discussion on gNB BS class is needed for HAPS deployments.
Moderator Note: HAPS are not satellites, but they still can have BS classes different from current TN deployments, or different from NTN satellite deployments.







Topic #6: 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

	R4-2118613
	Nokia, Nokia Shanghai Bell
	Observation 1:	RAN4 work on FR2 band support for NTN is per RAN agreement not to be started before after March 2022, and once FR1 NTN coexistence study is stable enough.
Observation 2:	A solution for bands in the 7-24 GHz range and introduction of FR2 FDD for NR require substantial RAN4 work.

	R4-2119553
	THALES
	Proposal 1: UE VSAT discussion and related decision with respect to introduction of New Specific UE TS (for both FR1 and FR2 UE NTN NR) should be deferred in March 2022.



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.”


Moderator note: As per RAN#92, see RP-211596RAN-P decisions from RP-211596:
· Proposal 1: RAN#92-e to endorse at least a portion of the “Ka Band” as the candidate example band for NTN-NR in above 10 GHz bands. for GEO and NGSO based satellite access.
· Note: Any final confirmation of the example band for NTN-NR above 10 GHz is pending the outcome of the technical analysis in Proposal 2.
· Proposal 2: RAN4 work is to be started after March 2022, and once FR1 NTN coexistence study is stable enough.
· The RAN4 technical aspects associated with the deployment of NTN in FDD mode in bands above 10 GHz will be identified/characterized prior to the normative work as part of an analysis (including coexistence study and taking regulatory requirements into account).
· Note 1: This should include study/discussion of which part of Ka band can be used for the example band for NR-NTN above 10 GHz and whether it should be MSS, FSS or both taking into account deployment type (e.g. VSAT, ESIM)
· Note 2: The Ka band (17.7-20.2 and 27.5-30) as common across all regions is priority
· Note 3: Satellite bands introduced in 3GPP for NTN for FDD shall not impact the existing 3GPP TDD specifications for terrestrial bands
· RAN4 to take a look at the NTN bands above 10GHz and decide which “FR” properties they should be based upon, and make the requirements based on this.
· Definition of NTN band(s) above 10 GHz does not change the current FR1/FR2 definition
· Definition of NTN band(s) above 10 GHz does not automatically apply to future terrestrial bands defined in this frequency region


Moderator note: As per RAN4#100-e, see R4-2115640:RAN4#100-e decisions from R4-2115640:
According to RAN-P guidance (Proposal 1 and proposal 2 in RP-211596), RAN4 work on FR2 postponed until March 2022. No discussion on RAN4 FR2 from now on till March 2022.



Moderator note: For this reasons, no NTN topics are to be discussed for FR2 in RAN4#101-e.




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

	#1
	Email discussion summary for [101-e][309] 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 [101-e][309] NTN_Solutions_Part1
	THALES
	R4-2120617 revised to R4-2120740

	Way Forward on NTN_solutions_Part1
	THALES
	Document # R4-2120669
WF [101-e][309] NTN_Solutions_Part1

	
	
	




Existing tdocs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2119204
	A new revision number may be required. Based on 1st round of comments collection, moderator can recommend “to be revised”.

	R4-2118716
	A new revision number may be required. Based on 1st round of comments collection, moderator can recommend “to be revised”.

	R4-2118157
	A new revision number may be required. Based on 1st round of comments collection, moderator can recommend “to be revised”.

	R4-2119142
	A new revision number may be required. Based on 1st round of comments collection, moderator can recommend “to be revised”.

	R4-2118718
	A new revision number may be required. Based on 1st round of comments collection, moderator can recommend “to be revised”.




[bookmark: _GoBack]
2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2120669
	Way Forward on NTN_solutions_Part1
	THALES
	Agreeable, but still waiting feedback from companies
	An NTN GTW session on 12/11 might still be required 

	R4-2120759
	draft TP to TR 38.863: Operating bands and channel arrangements
	ZTE Corporation
	Agreeable
	pCR on TR 38.863


	R4-2120760
	TP for 38.863 on system parameters on satellite bands
	 Huawei 
	Agreeable
	pCR on TR 38.863

	R4-2120761
	TP to TR  38.863 - Regulatory aspects
	Ericsson
	Agreeable
	pCR on TR 38.863

	R4-2120762
	TP to TR 38.863: node class, RF RX (6.2)
	Huawei
	Agreeable
	pCR on TR 38.863

	R4-2120763
	TP for 38.863 on NTN UE transmission characteristics
	Huawei
	Agreeable
	pCR on TR 38.863



Moderator Note: Please find the following information with respect to the previous recommendations:
	CR/TP number
	CRs/TPs Status update recommendation  
	Moderator Comment/Recommendation

	R4-2119204
	A new revision number may be required. Based on 1st round of comments collection, moderator can recommend “to be revised”. 
Revised to R4-2120759
	Waiting for latest Draft R4-2120759
Draft R4-2120759_v02_THALES.docx
(Note: removed “[]”)
Agreeable

	R4-2118716
	A new revision number may be required. Based on 1st round of comments collection, moderator can recommend “to be revised”.
Revised to R4-2120760
	Waiting for latest Draft R4-2120760
Draft R4-2120760_v02_THALES.docx
Discussion may still be required. See also:
Draft R4-2120760_v03_THALES2.docx
Discussion was on-going if concerned company would accept the following justification:
As decided here in RAN4#99-e (2 meetings ago) – see R4-2108099:
- Proposal 3-1-5-1: RAN4 shall consider a 100 kHz MSS S-Band Channel Raster.
- Proposal 3-2-2-1: RAN4 shall consider a 100 kHz MSS L-Band Channel Raster.
Moreover, in case of NTN, the maximum Doppler shift in LEO is ±24 ppm, this corresponds to ±48 kHz assuming 2 GHz carrier frequency. Assuming ±10 ppm for UE oscillator accuracy, the maximum frequency offset is ±68 kHz which exceeds 50 kHz (half of current channel raster). Therefore, in order to cope with this issue, RAN1 was discussing to compensate a common frequency shift in DL service link. It was even discussed to extend to 200 kHz.
Moderator Note: Justification finally removed, final version can be found here :
Draft R4-2120760_v05_HW_THALES.docx
Agreeable

	R4-2118157
	A new revision number may be required. Based on 1st round of comments collection, moderator can recommend “to be revised”.
Revised to R4-2120761
	Draft R4-2120761_v02_THALES.docx
Agreeable

	R4-2119142
	A new revision number may be required. Based on 1st round of comments collection, moderator can recommend “to be revised”.
Revised to R4-2120762
	Draft R4-2120762_v02_THALES.docx
Revised to
Draft R4-2120762_v04_EAB_THALES.docx
Agreeable

	R4-2118718
	A new revision number may be required. Based on 1st round of comments collection, moderator can recommend “to be revised”.
Revised to R4-2120763
	Waiting for latest Draft R4-2120763
(Note: removed “Apple Inc.” footnote)
Draft R4-2120763_v02_THALES.docx
Agreeable
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	Bin Han
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	Nokia
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Appendix: Companies contribution summary

Contribution summaries are as follows:
	TDoc Number
	Company
	Proposals / Observations

	R4-2119200
	ZTE Corporation
	Proposal 1: propose to use prefix ‘n’ for NTN band definition;
Observation 1: due to the more stringent NTN UE ACS requirements, spectral utilization requirement should be revised again. 
Proposal 2: for NTN S band, the following system parameters should be adopted.
	NR operating band
	UL [MHz]
	DL [MHz]
	Duplexer
	Fglobal [KHz]
	channel raster [KHz]
	UL NREF
	DL NREF
	SSB Block SCS [KHz]
	SSB Pattern 
	GSCN_L
	GSCN_H

	n256
	1980
	2010
	2170
	2200
	FDD
	5
	100
	396000
	402000
	434000
	440000
	15
	Case A
	5429
	5494




	R4-2119204
	ZTE Corporation
	TP to TR 38.863 to be discussed in the dedicated 1st round & 2nd round folders.

	R4-2118716
	Huawei, HiSilicon
	Observation 1: Specifying 100kHz channel raster is aligned with the definition of sync raster below 3GHz.
TP to TR 38.863 to be discussed in the dedicated 1st round & 2nd round folders.

	R4-2118613
	Nokia, Nokia Shanghai Bell
	Observation 1:	RAN4 work on FR2 band support for NTN is per RAN agreement not to be started before after March 2022, and once FR1 NTN coexistence study is stable enough.
Observation 2:	A solution for bands in the 7-24 GHz range and introduction of FR2 FDD for NR require substantial RAN4 work.
Observation 3:	Protection of GNSS shall be ensured and regional regulations shall be meet, including when [x]255 is deployed.
Proposal 1:	RAN4 to identify existing NR band(s) which can be considered for HAPS operation based on operator request(s).
Observation 5:	There is no need to define further requirements than those already defined for NR for HAPS to ensure co-existence when the deployment is coordinated.
Observation 6:	New TSs have been added via the NTN WID for NR; Satellite Node radio transmission and reception (TS 38.108) and NR; Satellite Node conformance testing (TS 38.181).
Proposal 2:	Introduce HAPS specific technical specifications to 38.101-1 and 38.104 under suffix section where requirements are different than normal NR operation.

	R4-2117377
	CATT
	Proposal 1: It is proposed to approve S band as s256 in Table 2-1.
Table 2-1 S band for satellite operation
	Satellite 
band
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	s256
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	Note: The NTN bands are numbered in decreasing order on first come first serve basis.



Proposal 2: It is proposed to approve the following channel bandwidth for S band in Table 2-2.
Table 2-2 channel bandwidth for S band
	NR band / SCS / BS channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…

	n256
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	……



Proposal 3: It is proposed approve nominal channel spacing for NTN as,
Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2
Proposal 4: It is proposed to approve the NR ARFCN range for NTN as in Table 2-4
 Table 2-4: Applicable NR-ARFCN per operating band in FR1
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	…
	…
	…
	…

	n256
	100
	396000 – <20> – 402000
	434000 – <20> – 440000

	……



Proposal 5: It is proposed to approve the NR ARFCN range for NTN as in Table 2-5.
Table 2-5: Applicable SS raster entries per operating band (FR1)
	NR operating band
	SS Block SCS
	SS Block pattern
(NOTE 1)
	Range of GSCN
(First – <Step size> – Last)

	…
	…
	...
	…

	n256
	15 kHz
	Case A
	5429 – <1> – 5494





	R4-2118147
	Qualcomm Incorporated
	Proposal 1: Specify the following two bands for NTN in Rel-17.
	NTN satellite band #
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n255x
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	n256 x
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	Note x: The band is for satellite. 



Proposal 2: RAN4 to postpone the irregular channel bandwidth allocation for NTN bands to Rel-18.
Proposal 3: Reuse the current NR spectrum utilization as the starting point and further check the feasibility per the co-existence study.
Proposal 4: For the scenario of HAPS and TN under the same operator, it is necessary to coordinate the deployment of HAPS and TN to make sure the co-channel interference is well coordinated.
Proposal 5: For the scenario of HAPS and TN under the different operators, the deployment should rely on the HAPS co-existence study. Frequency coordination might be needed.
Operator A
Operator A

Figure 1： HAPS and TN under the same operator

Operator A
Operator B

Figure 2: HAPS and TN under the different operators

	R4-2118159
	Ericsson
	Proposal: The GSCN values range for band 256 shall be 5 429 – 5 494 with step of 1.

	R4-2119592
	THALES
	Proposal 1: RAN4 should introduce only one NTN BS class in Rel-17.

Observation 1: Each of the constellation is scaled with respect to altitude, orbit, etc.., in order to have similar SINR/QoS, and therefore similar performances.

Proposal 2: The NTN BS class can be considered equivalent as to Wide Area BS.

Proposal 3: All potential NTN BS classes have/share the same requirements.

[image: ]
Figure 1. LEO@600, Rural DL, CDF=f(SINR)

[image: ]
Figure 2. LEO@1200, Rural DL, CDF=f(SINR)

[image: ]
Figure 3. GEO, Rural DL, CDF=f(SINR)



	R4-2117730
	CMCC
	Proposal 1: it’s suggested to differentiate gNB classes for NTN network and give highest priority for largest coverage scenario.
Proposal 2: NTN gNB classes are characterised by requirements derived from different satellite types with certain typical satellite to ground altitude range.

	R4-2117378
	CATT
	Proposal 1: it is proposed to adopt option 2, i.e.
· Define NTN gNB classes characterized by requirements derived from different satellite types with certain satellite to ground altitude or altitude range.
[image: ]
Figure 2-1 comparison of coupling loss between GEO/LEO1200/LEO600 in Rural scenario


	R4-2118614
	Nokia, Nokia Shanghai Bell
	Observation 1:	Separating per orbit does not fully cover all NTN type deployments.
Proposal 1:	Discussion on gNB classes and/or types shall be separated for satellite-based NTN deployments and HAPS.
Proposal 2:	Further discuss how to define an NTN satellite BS class for wide area coverage.
Observation 2:	Further discussion is needed of a gNB BS class is needed for HAPS deployments.

	R4-2119201
	ZTE Corporation
	Proposal 1: to support the BS type 1-O in Rel-17;
Proposal 2: propose NTN BS type 1-Hd definition to accommodate all architectures in Figure 2/3/4;

[image: ]
Figure 2. reflector antenna architecture with beam port/[RF connector]
[image: ]
Figure 3. Lens antenna architecture with beam port/[RF connector]

[image: ]
Figure 4. antenna array architecture with beam port/[RF connector]

Proposal 3: at least GEO and LEO NTN BS should be defined with the criteria of NTN BS satellite’s orbit.  



	R4-2119141
	Huawei
	Proposal 1: non-AAS architecture (1-C) is confirmed as being out of scope of the Rel-17 NTN work.
Proposal 2: Both 1-H and 1-O requirement sets use the AAS architecture and shall be considered as one package of “AAS requirements”.
Proposal 3: BS type 1-O (AAS architecture) consideration for NTN gNB is confirmed to be included in Rel‑17. 
Proposal 4: for now proceed with a single, general NTN class covering all the envisioned scenarios (i.e. the widest coverage case).
Proposal 5: RF session to analyse and summarize RF requirements which could be NTN-class specific. NTN deployments to be classified beforehand (e.g. GEO, LEO, etc.).

	R4-2118157
	Ericsson
	TP to TR 38.863 to be discussed in the dedicated 1st round & 2nd round folders.

	R4-2119553
	THALES
	Proposal 1: UE VSAT discussion and related decision with respect to introduction of New Specific UE TS (for both FR1 and FR2 UE NTN NR) should be deferred in March 2022.
Proposal 2: RAN4 should not consider a new specification for NTN UE, since most requirements are the same as for TN UE.
Proposal 3: RAN4 should use for NTN UE the same ACLR and ACS values as for handheld TN UE.

Observation 1: The NTN UE FR1 requirements can be considered in separate sections of TN UE FR1 specification (i.e. 38.101-1) and treated similarly as for other use cases, e.g. V2X. For example, V2X does not require any separate specification (different from 38.101-1), and is not clear why handheld NTN UE FR1 should have different treatment.

Proposal 4: The NTN UE FR1 RF requirements should be considered in TS 38.101-1.


	R4-2119299
	Hughes/EchoStar, THALES
	Moderator proposes to discuss Proposals 2-5 to [101-e][309] list:
Proposal 2: To add MEO as “scenario E” in Table 4.2-1 in TR 38.821.
Proposal 3: To add MEO NTN reference scenario parameters in Table 6.1-1 in TR 38.821.
Proposal 4: To add MEO characteristics, to Set 1 and Set 2 MEO characteristics. 
Proposal 5: To include MEO parameters for link budget analysis in a new Table 6.1.1.1-1 and 6.1.1.1-2 in TR 38.821, as a representative characterization of NTN-NR scenarios with MEO altitude and characteristics. 
Note: Please note that Proposal 2, 3, 4, 5 are for RAN1 consideration but wanted to share the information with RAN4 for informative purposes.

Moderator proposes to discuss Proposals 1, 6 and 7 to [101-e][310] list:
Proposal 1: RAN4 should consider MEO scenarios for informative purposes.
Proposal 6: If calibration results for NTN MEO show equivalent (or lower) SINR and CL as for NTN LEO@1200 and NTN GEO, RAN4 should not consider performing NTN MEO coexistence analysis for deriving NTN requirements.
Proposal 7: RAN4 should consider only (Phase 0) calibration for MEO and not perform any coexistence analysis (Phase 1 and Phase 2) if calibration results show that MEO constellation requirement are within those of LEO and GEO.

	R4-2118156
	Ericsson
	Proposal 1: Assuming NTN UE requirements will be captured in a separate new TS, the NTN satellite bands naming could be prefixed with “n” or “s”. 
Proposal 2: The name for the block (satellite payload + feeder link + GW + Non-NTN infrastructure gNB) should be ”Satellite Assisted Access Node” or possibly ”Satellite Access Node”. This name should also be used in the title of TS 38.108 and TS 38.181.


	R4-2117379
	CATT
	Proposal 1: It is proposed to adopt Option 2, i.e. Satellite BS.
Proposal 2: Change the new NTN specification to the following names and introduce abbreviation later in the spec for S-gNB. 
· 《Satellite Base Station (Sat-BS) radio transmission and reception》
· 《Satellite Base Station (Sat-BS) conformance testing》
Proposal 3: Send a LS to RAN3 to explain the background and let them decide how to change the architecture. 


	R4-2117380
	CATT
	LS to RAN3 to be discussed in the dedicated 1st round & 2nd round folders.

	R4-2119142
	Huawei
	TP to TR 38.863 to be discussed in the dedicated 1st round & 2nd round folders.

	R4-2118718
	Huawei, HiSilicon
	TP to TR 38.863 to be discussed in the dedicated 1st round & 2nd round folders.
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