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Introduction
This proposed way forward is based on the outcomes of “Email discussion summary for [101-bis-e][306] NTN_Solutions_Part1”, see R4-2203111 (revision of R4-2202969). Moreover, as suggested by “RAN4#101-bis-e E-meeting Arrangements and Guidelines”, this Way Forward uses WORD document rather than POWERPOINT (.PPTX) in order to facilitate others to comment and easily track the changes.

As described in R4-2203111, Email discussion summary for [101-bis-e][306] NTN_Solutions_Part1 identified the following topics and issues:

1. Topic #1: NTN Satellite System Parameters
a. Issue 1-1-1: NTN satellite access (restricted) operation
b. Issue 1-1-2: Spectrum utilization
c. Issue 1-2-1: L-band NR-ARFCNs
d. Issue 1-2-2: L-band SS raster entries 

2. Topic #2: NTN Satellite gNB Class
a. Issue 2-1-1: Satellite Access Node Class (BS Class)

3. Topic #3: NTN (Satellite-related) TS Draft Skeletons and Work Split
a. Issue 3-1-1: General approach to write NTN TS 38.108
b. Issue 3-1-2: General approach to write NTN TS 38.101-5 (to avoid duplication of 38.101-1)
c. Issue 3-2-1: TS 38.101-5 Skeleton
d. Issue 3-2-2: TS 38.101-5 Work Split
e. Issue 3-3-1: TS 38.108 Skeleton
f. Issue 3-3-2: TS 38.108 Work Split


4. Topic #4: pCRs to NTN TR 38.863
a. Issue 4-1-1: pCR to TR 38.863 – see R4-2201170 (Samsung)
b. Issue 4-1-2: pCR to TR 38.863 – see R4-2201257 (Huawei, HiSilicon)
c. Issue 4-1-3: pCR to TR 38.863 – see R4-2200478 (CATT)
d. Issue 4-1-4: pCR to TR 38.863 – see R4-2200479 (CATT)
e. Issue 4-1-5: pCR to TR 38.863 – see R4-2200163 (CATT)
f. Issue 4-1-6: pCR to TR 38.863 – see R4-2201314 (Ericsson)
g. Issue 4-1-7: pCR to TR 38.863 – see R4-2201075 (Nokia, Nokia Shanghai Bell)
h. Issue 4-1-8: pCR to TR 38.863 – see R4-2201838 (THALES)
i. Issue 4-1-9: pCR to TR 38.863 – see R4-2201076 (Nokia, Nokia Shanghai Bell)

5. Topic #5: HAPS Generalities
a. Issue 5-1-1: NR operating band for HAPS
b. Issue 5-2-1: HAPS specific technical specifications
c. Issue 5-2-2: HAPS UE TS
d. Issue 5-3-1: HAPS BS requirements NOTE
e. Issue 5-3-2: HAPS BS in TS 38.104
f. Issue 5-4-1: HAPS BS class definition
g. Issue 5-4-2: HAPS BS


Agreements
1. Topic #1: NTN Satellite System Parameters

Issue 1-1-1: NTN satellite access (restricted) operation
Proposal 1-1-1-3: The band titles in TS 38.108 (SAN) & TS 38.101-5 (Satellite UE FR1) should clarify the bands are only for NTN satellite operation.
Issue 1-1-2: Spectrum utilization
-

Issue 1-2-1: L-band NR-ARFCNs
Proposal 1-1-2-1: NR-ARFCNs per operating band
NR-ARFCNs per operating band
	NTN satellite 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

	n255
	100
	325300 – <20> – 332100
	305000 – <20> – 311800



Issue 1-2-2: L-band SS raster entries
Proposal 1-1-2-2: Applicable SS raster entries per operating band
Applicable SS raster entries per operating band
	NTN satellite band #
	SS Block SCS
	SS Block pattern
	Range of GSCN
(First – <Step size> – Last)

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

	n255
	15 kHz
	Case A
	3818 – <1> – 3892

	
	30 kHz
	Case B
	3824 – <1> – 3886




2. Topic #2: NTN Satellite gNB Class
Issue 2-1-1: Satellite Access Node Class (BS Class)
-

3. Topic #3: NTN (Satellite-related) TS Draft Skeletons and Work Split

Issue 3-1-1: General approach to write NTN TS 38.108
GTW Agreement 18/01/2022:
For NTN BS spec 38.108: When a TN requirement is also applicable to NTN, the preferred approach should be to copy this TN requirement in the NTN TS. 
Issue 3-1-2: General approach to write NTN TS 38.101-5 (to avoid duplication of 38.101-1)
GTW Agreement 18/01/2022:
For NTN UE spec 38.101-5:  Following previous RAN guidance, refer to existing UE specification if applicable. 
· NTN frequency band-specific requirements to be explicitly stated in 38.101-5.
· NTN generic requirements that do not reuse TN requirements in 38.101-1 to be explicitly stated in 38.101-5.

Issue 3-2-1: TS 38.101-5 Skeleton
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2201288
	Draft skeleton for TS 38.101-5
	Samsung
	Revised to R4-2203086
Agreeable
	R4-2201288 revised to R4-2203086



Issue 3-2-2: TS 38.101-5 Work Split
	Sections of TS 38.101-5 (Satellite UE)
	Rapporteur (Samsung)
Recommendation
for the Sub-clauses/clauses Lead

	Foreword	5
	Samsung

	Introduction	6
	Samsung

	1	Scope	7
	Ericsson

	2	References	7
	Samsung

	3	Definitions of terms, symbols and abbreviations	7
	Hughes/EchoStar
/THALES (to review)

	4	General	8
	THALES

	5	Operating bands and channel arrangement	8
	

	5.1	General
	ZTE

	5.2	Operating bands
	ZTE

	5.3	UE channel bandwidth
	Qualcomm

	5.4	Channel arrangement
	Qualcomm

	6	Conducted transmitter characteristics	9

	

	6.1	General	9
	Qualcomm

	6.2	Transmitter power	9
	Xiaomi

	6.3	Output power dynamics.	9
	CATT

	6.4	Transmit signal quality	9
	CATT

	6.5	Output RF spectrum emissions	10
	Huawei

	7	Conducted receiver characteristics	10
	

	7.1	General	10
	Ericsson

	7.2	Diversity characteristics	10
	Ericsson

	7.3	Reference sensitivity	10
	Hughes/EchoStar

	7.4	Maximum input level	10
	ZTE

	7.5	Adjacent channel selectivity	10
	MediaTek

	7.6	Blocking characteristics	11
	MediaTek

	7.7	Spurious response	11
	Huawei

	7.8	Intermodulation characteristics	11
	Xiaomi

	7.9	Spurious emissions	11
	Huawei

	Annex <A> (normative): <Normative annex for a Technical Specification>	12
Annex <B> (informative): <Informative annex for a Technical Specification>	13
Annex <X> (informative): Change history	14
	To be decided later



Issue 3-3-1: TS 38.108 Skeleton
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2201830
	Skeleton for TS 38.108 NR Satellite Access Node radio transmission and reception v0.0.1
	THALES
	Revised to R4-2203087
Agreeable
	R4-2201830 revised to R4-2203087



Issue 3-3-2: TS 38.108 Work Split
	Sections of TS 38.108 (satellite access node)
	Proposed Lead (1 per clause) to moderate the CRs

	Foreword	5
	THALES

	1	Scope	7
	Ericsson

	2	References	7
	THALES

	3	Definitions, symbols and abbreviations	7
3.1	Definitions	7
3.2	Symbols	7
3.3	Abbreviations	8
	Huawei

	4	General	8
4.1	Relationship with other core specifications	8
	Huawei

	4.2	Relationship between minimum requirements and test requirements	8
	Ericsson

	4.3	Requirement reference points	8
	CATT

	4.4	Satellite Access Node classes	8
	THALES

	4.5	Regional requirements	8
	Hughes/EchoStar

	4.6	Applicability of minimum requirements	8
	Ericsson

	5	Operating bands and channel arrangement	9
5.1	General	9
5.2	Operating bands	9
	ZTE

	5.3	Satellite Access Node channel bandwidth	9
5.4	Channel arrangement	9
	CATT

	6	Conducted transmitter characteristics	10
6.1	General	10
	Hughes/EchoStar


	6.2	Satellite Access Node output power	10
	THALES

	6.3	Output power dynamics	10
	ZTE

	6.4	Transmit ON/OFF power	10
6.5	Transmitted signal quality	10
	Huawei

	6.6	Unwanted emissions	11
6.6.1	General	11
6.6.2	Occupied bandwidth	11
6.6.3	Adjacent Channel Leakage Power Ratio	11
	CATT

	6.6.4	Operating band unwanted emissions	11
	Inmarsat

	6.6.5	Transmitter spurious emissions	11
	Ericsson

	6.7	Transmitter intermodulation	12
	Huawei

	7	Conducted receiver characteristics	13
7.1	General	13
7.2	Reference sensitivity level	13
	CATT

	7.3	Dynamic range	13
	ZTE

	7.4	In-band selectivity and blocking	13
	Ericsson

	7.5	Out-of-band blocking	14
	THALES

	7.6	Receiver spurious emissions	14
	Huawei

	7.7	Receiver intermodulation	14
	Huawei

	7.8	In-channel selectivity	14
	ZTE

	9	Radiated transmitter characteristics	16
9.1	General	16
9.2	Radiated transmit power	16
	Ericsson

	9.3	OTA Satellite Access Node output power	16
	CATT

	9.4	OTA output power dynamics	16
	ZTE

	9.5	OTA transmit ON/OFF power	16
9.6	OTA transmitted signal quality	16
	Huawei

	9.7	OTA unwanted emissions	16
	CATT

	9.8	OTA transmitter intermodulation	16
	Huawei

	10	Radiated receiver characteristics	17
10.1	General	17
10.2	OTA sensitivity	17
	Ericsson

	10.3	OTA reference sensitivity level	17
	ZTE

	10.4	OTA dynamic range	17
	ZTE

	10.5	OTA in-band selectivity and blocking	17
	CATT

	10.6	OTA out-of-band blocking	17
	ZTE

	10.7	OTA receiver spurious emissions	17
	Huawei

	10.8	OTA receiver intermodulation	17
	Huawei

	10.9	OTA in-channel selectivity	17
	ZTE

	Annex A (normative): Reference measurement channels	19
	Huawei

	Annex B (normative): Error Vector Magnitude (FR1)	20
	ZTE

	Annex C (normative): Error Vector Magnitude (FR2)	21
<void>
	-


	Annex D (informative): Change history	22
	THALES




5.     Topic #5: HAPS Generalities

Issue 5-1-1: NR operating band for HAPS - FFS, following options to be further discussed:
Option 1: Proposal 5-1-1-1: Introducing a new band table for HAPS in TS 38.104.
Option 2: Proposal 5-1-1-2: HAPS is designed to operate in the NR operating bands n1 which are defined in Table 5.2-1.

Issue 5-2-1: HAPS specific technical specifications
Proposal 5-2-1-1: Introduce HAPS specific technical specifications to TS 38.101-1 only where requirements are different than normal NR operation, if any.

Issue 5-2-2: HAPS UE TS
· 

Issue 5-3-1: HAPS BS requirements NOTE
Proposal 5-3-1-1: Describe only in TS 38.104 that HAPS BS requirements are captured in TS 38.104. 
Note 1: TS 38.108 is for Satellite Access Node only. 
Note 2: Also, a work split has been already done in previous meetings between Satellite Access Node specifications and HAPS specifications. 
Note 3: The coexistence simulation work is also currently separated.

Issue 5-3-2: HAPS BS in TS 38.104
Proposal 5-3-2-1: Unless otherwise stated in TS 38.104, HAPS BS class would refer to Wide Area BS class which is specified in clause 4.4 of TS 38.104.

Issue 5-4-1: HAPS BS class definition
Proposal 5-4-1-1: Define the HAPS BS class in TS 38.104.

Issue 5-4-2: HAPS BS


















Appendix: GTW Discussions BS RF 18/01/2022

Issue 3-1-1: General approach to write NTN TS 38.108
Issue 3-1-2: General approach to write NTN TS 38.101-5 (to avoid duplication of 38.101-1)

E///: We prefer keeping NTN TS content as self-contained; For alignment the section numbers with BS/UE spec, we are open.
QC: From UE side, we prefer to refer to existing UE specification since many requirements reused. In Last RAN-pleanry, we have an agreement. 
Nokia: we can check case by case manner. For numbering alignment, we can reserve them for future usage. 
Hughes: We prefer to avoid duplication with similar comment as QC.
CATT: We share similar view as E/// to keep NTN TS as content self-contained for SAN. 
MTK: We have same view as QC and Hughes following pre-RAN agreement. 
Huawei: We have different story for BS/SAN and UE side. We agree with E/// approach for SAN. 
ZTE: For SAN side, we share similar view as E///. For UE side, lots of features maybe not applicable for NTN satellite UE. 
Inmarsat:  For SAN side, we can further consider. 
Ligado: we also need to future activity to design the spec skeleton in future proof manner. 
Agreement:
For NTN BS spec 38.108: When a TN requirement is also applicable to NTN, the preferred approach should be to copy this TN requirement in the NTN TS. 
For NTN UE spec 38.101-5:  Following previous RAN guidance, refer to existing UE specification if applicable. 
· NTN frequency band-specific requirements to be explicitly stated in 38.101-5.
· NTN generic requirements that do not reuse TN requirements in 38.101-1 to be explicitly stated in 38.101-5.









Appendix: Submitted documents for [101-bis-e][306] NTN_Solutions_Part1
A total of 20 TDocs have been identified for discussion in [101-bis-e][306] NTN_Solutions_Part1 (please also see the Appendix for the details, with all the observations/proposals):
	TDoc Number
	TDoc Type
	Title
	Company
	Status
	General Purpose
	Agenda Item

	R4-2201991
	discussion
	Considerations for TS 38.101-5 development
	MediaTek (Chengdu) Inc.
	available
	Discussion
	6.13.1

	R4-2201170
	Discussion
-> pCR
	Draft text proposal to update TR 38.863
	Samsung
	available
	Approval
	6.13.1

	R4-2201257
	pCR
	TP for 38.863 on system parameters to clarify “NTN satellite bands”
	Huawei, HiSilicon
	available
	Approval
	6.13.1.1

	R4-2201989
	discussion
	NTN system parameters remaining issues for n255
	MediaTek (Chengdu) Inc.
	available
	Discussion
	6.13.1.1

	R4-2201074
	discussion
	On NTN System parameters
	Nokia, Nokia Shanghai Bell
	available
	Approval
	6.13.1.1

	R4-2200478
	pCR
	TP to TR 38.863 on operating bands and channel bandwidth
	CATT
	available
	Approval
	6.13.1.1

	R4-2200479
	pCR
	TP to TR 38.863 on transmitter characteristics for satellite access node
	CATT
	available
	Approval
	6.13.1.1

	R4-2200162
	discussion
	On remaining open issue for NTN system parameters
	CATT
	available
	Discussion
	6.13.1.1

	R4-2200163
	pCR
	TP to TR 38.863 on channel raster and sync raster
	CATT
	available
	Approval
	6.13.1.1

	R4-2201465
	other
	Further discussion on NTN gNB class
	ZTE Corporation
	available
	Approval
	6.13.1.2

	R4-2201314
	pCR
	NTN - Regulatory information - TP to TR 38.863
	Ericsson
	available
	Approval
	6.13.1.3

	R4-2201075
	pCR
	TP to TR 38.863 on regulatory aspects for HAPS
	Nokia, Nokia Shanghai Bell
	available
	Approval
	6.13.1.3

	R4-2201315
	other
	NTN - General aspects related to BS and UE requirements
	Ericsson
	available
	Approval
	6.13.1.4

	R4-2201288
	draft TS
	Draft skeleton for TS 38.101-5
	Samsung
	available
	Approval
	6.13.1.4

	R4-2201263
	discussion
	Draft skeleton for TS 38.101-5
	Samsung
	withdrawn
	Approval
	6.13.1.4

	R4-2201838
	pCR
	Draft proposal to update TR 38.863 NTN related RF and co-existence aspects
	THALES
	available
	Approval
	6.13.1.4

	R4-2201830
	draft TS
	Skeleton for TS 38.108 NR Satellite Access Node radio transmission and reception v0.0.1
	THALES
	available
	Approval
	6.13.1.4

	R4-2201076
	pCR
	TP to TR 38.863 on general aspects
	Nokia, Nokia Shanghai Bell
	available
	Approval
	6.13.1.4

	R4-2200363
	discussion
	Considerations on HAPS specific technical requirements
	SoftBank Corp., KDDI Corporation, Intelsat
	available
	Discussion
	6.13.1.4

	R4-2200165
	discussion
	Satellite Access Node Class/Type
	CATT
	available
	Discussion
	6.13.2.2



Moderator note1: There are 9 pCRs to TR 38.863, which the moderator proposes to discuss in the dedicated folders from 1st round and 2nd round.

Moderator note2: There are 2 Draft Skeletons for TS 38.108 and TS 38.101-5. Following the chairman recommendation, it might be needed to endorse drafting work split for drafts TS 38.108/38.101-5 in this meeting.

Moderator note3: TDoc R4-2200165 has been moved from [101-bis-e][307] NTN_Solutions_Part2 discussion list in [101-bis-e][306] NTN_Solutions_Part1.

