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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA
It is appreciated that the delegates for this topic put their contact information in the table below.

Contact information
	Company
	Name
	Email address

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: NTN UE RF requirement 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315766
	Ericsson
	Proposal1: RAN4 shall clarify if NTN UE with phased array antenna is for further study or not. And if not, the coexistence study shall consider this case. 
Proposal2: Specify EIRP density envelope as specified in FCC 25.218 for bands n510 and n511.
Proposal3: Specify EIRP density envelope as specified in ITU S.524-9 for band n512.
It should be noted that those requirements could be specified for each band, not using the NS feature. 
Observation1: FCC and ITU-R S.524-9 EIRP density requirements could be specified for each NTN Ka-band without using NS feature.
Proposal4: RAN4 shall specify on-axis and off-axis spurious requirements. EN 301 459 could be used as a basis. 
Proposal5: Capture at least the CEPT and ITU requirements mentioned above:
· EIRP spectral density, PFD mask for ESOMP on aircraft and PFD max value for ESOMP on vessel  from ECC Dec(13)01.
· EIRP spectral density for maritime ESIM from ITU-R Resolution 169.


	R4-2316214
	Huawei, HiSilicon
	Proposal 1: To specify a UE capability to distinguish a mobile VSAT or a fixed VSAT in Ka band.
Proposal 2: To specify a UE capability to distinguish electronically-steered beam UEs (Type 1) and mechanically-steered beam UEs (Type 2).
Observation 1: The range of G/T is about -15dB/K to 15dB/K to cover different implementations for Ka band NTN UE.
Observation 2: -15dB/K G/T can still achieve 12.97dB SNR for these DL NTN scenarios.
Proposal 3: To derive the minimum EIS requirement for NTN UE in Ka band according to the following calculations.

k is Boltzmann constant, 1.38*10^(-23).
BW is channel bandwidth.(candidate value: 50, 100, 200, 400)
IM is implementation margin. 2dB can be assumed.
SNR is the required SNR for demodulation. -1dB can be assumed.
G/T: the range can be -15dB/K to 15dB/K.


	R4-2316496
	Samsung
	Observation 1: The information contains in R4-2313819 can be used as a working assumption to discuss requirements for NTN UE steering speed or tracking time.
Observation 2: The single steering time from current satellite to target satellite varies from 0.6 seconds to 8 seconds, which is a very large range.
Observation 3: The steering speed is irrelevant to the NTN UE antenna type or orbit type, it only relates to the steering mechanism.
Observation 4: A UE served by an NTN LEO cell of diameter 50 km and 1000 km may remained connected for a maximum of 6.61 seconds and 132.38 seconds respectively due to satellite movement, where the lower range is even less than the 8 seconds that an NTN UE may require to just steering its aperture for pointing.

Proposal 1: It is proposed to define a minimum requirements or different capabilities for NTN UE steering speed or searching and pointing time, and such requirement can be differentiate based on the NTN UE steering mechanisms.


	R4-2316537
	ZTE Corporation
	Proposal 1: for NTN related requirement as shown in Figure 3, propose to directly reuse the existing requirement in reference way in the specification. 
[image: C:\Users\10164284\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\64680A7C.tmp]

Proposal 2: for TN related requirement as shown in Figure 4, propose to follow the outcome of Ka-band coexistence study.

[image: C:\Users\10164284\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\1BACE1EA.tmp]
Figure 4. the detailed requirement for TN related requirement for coexistence between NTN and TN.
Proposal 3: for on-axis EIRP of NTN VSAT, propose to use the declaration approach and FFS of any signalling to network similar as ATG UE maximum rated output power signalling.
Proposal 4: propose not to consider the Tx spherical coverage requirement for NTN VSAT or ESIM.
Proposal 5: don’t specify the RF requirement for beam switching delay and take the following information into account for RRM requirement definition;  
· the expected mechanical steering capability is 22 degree/second, 5~6 second for switch back from neighbour cell measurement
· the electronic steering capability is around 100-20ns.
Proposal 6: reuse the existing RF requirement with Modulation limited up to 16QAM and optional to support 64QAM.
Proposal 7: propose not to consider the EIS spherical coverage requirement and only consider the peak EIS requirement for NTN VSAT or ESIM; 
Proposal 8: to define the EIS requirement for VSAT in the following way, the minimum D is [0.45m or 0.6m]
EIS=-174+10*log10(BW)+NF+SINR+IM-G

 

	R4-2316871
	THALES
	Proposal 1. RAN4 to consider the following UE Types:
1/ Terminal Type 1 (Electronic steering antenna) with the following NFs:
· 2.5 dB NF (Class 1) - for both LEO and GEO;
· 6 dB NF (Class 2) - for LEO only.

2/ Terminal Type 2 (Mechanical steering antenna) with the following NFs:
· 2.5 dB NF (Class 1) – for both LEO and GEO.

Proposal 2. RAN4 to decide Tx Power and Antenna Gain for Class 2 terminals if similar or lower from Class 1 terminals.

Proposal 3. RAN4 to agree VSAT NTN UE classes as follows:
	
	Tx Power [W]
	Antenna Gain [dBi]
	NF [dB]
	UE types

	VSAT UE Class 1
	2W (33 dBm)
	Tx: 43.2 dBi
Rx: 39.7 dBi
	2.5 dB
	Type 1, Type 2

	VSAT UE Class 2
	TBD
	TBD
	6 dB
	Type 1 only





	
	
	



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1  General
Sub-topic description:\
Issue 1-1: NTN related requirement
· Proposal 1: for NTN related requirement as shown in Figure 3, propose to directly reuse the existing requirement in reference way in the specification.  [ZTE,R4-2316537 ]

[image: C:\Users\10164284\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\64680A7C.tmp]
Figure 3. the detailed requirement for NTN related requirement for protection of satellite service.

· Recommended for discussion: 
· Companies’ views are encouraged during the meeting.

Issue 1-2: TN related requirement
· Proposal : 
· Proposal 1: for TN related requirement as shown in Figure 4, propose to follow the outcome of Ka-band coexistence study. [ZTE,R4-2316537 ]

[image: C:\Users\10164284\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\1BACE1EA.tmp]
Figure 4. the detailed requirement for TN related requirement for coexistence between NTN and TN.
· Recommended for discussion: 
· Companies’ views are encouraged during the meeting.

Issue 1-3: Antenna types for NTN UE
· Proposal : 
· Proposal 1: RAN4 shall clarify if NTN UE with phased array antenna is for further study or not. And if not, the coexistence study shall consider this case. [Ericsson, R4-2315766 ]

· Recommended for discussion: 
· Companies’ views are encouraged during the meeting.

Issue 1-4: UE types 
· Proposal : 
· Proposal 1. RAN4 to consider the following UE Types: [Thales,R4-2316871]
1/ Terminal Type 1 (Electronic steering antenna) with the following NFs:
· 2.5 dB NF (Class 1) - for both LEO and GEO;
· 6 dB NF (Class 2) - for LEO only.

2/ Terminal Type 2 (Mechanical steering antenna) with the following NFs:
· 2.5 dB NF (Class 1) – for both LEO and GEO.
· Proposal 2. RAN4 to decide Tx Power and Antenna Gain for Class 2 terminals if similar or lower from Class 1 terminals. [Thales,R4-2316871]
· Proposal 3. RAN4 to agree VSAT NTN UE classes as follows: [Thales,R4-2316871]
	
	Tx Power [W]
	Antenna Gain [dBi]
	NF [dB]
	UE types

	VSAT UE Class 1
	2W (33 dBm)
	Tx: 43.2 dBi
Rx: 39.7 dBi
	2.5 dB
	Type 1, Type 2

	VSAT UE Class 2
	TBD
	TBD
	6 dB
	Type 1 only



· Recommended for discussion: 
· Companies’ views are encouraged during the meeting.


Issue 1-5: UE capability indication
· Proposal : 
· Proposal 1: To specify a UE capability to distinguish a mobile VSAT or a fixed VSAT in Ka band. [Huawei,R4-2316214]
· Proposal 2: To specify a UE capability to distinguish electronically-steered beam UEs (Type 1) and mechanically-steered beam UEs (Type 2). [Huawei,R4-2316214]
· Proposal 3: It is proposed to define a minimum requirements or different capabilities for NTN UE steering speed or searching and pointing time, and such requirement can be differentiate based on the NTN UE steering mechanisms. [Samsung, R4-2316496]
· Recommended for discussion: 
· Companies’ views are encouraged during the meeting.


Sub-topic 2  Tx requirement
Sub-topic description:
Open issues and candidate options before e-meeting:
[image: ]
Issue 2-1:  EIRP limit for NTN VSAT 
· Proposals
· Proposal 1: for on-axis EIRP of NTN VSAT, propose to use the declaration approach and FFS of any signalling to network similar as ATG UE maximum rated output power signalling. [ZTE,R4-2316537 ]
· Proposal 2: propose not to consider the Tx spherical coverage requirement for NTN VSAT or ESIM. [ZTE,R4-2316537 ]
· Proposal 3: Specify EIRP density envelope as specified in FCC 25.218 for bands n510 and n511. [Ericsson,R4-2315766]
· Proposal 4: Specify EIRP density envelope as specified in ITU S.524-9 for band n512. [Ericsson,R4-2315766]
· Recommended for discussion: 
· Companies’ views are encouraged during the meeting.

Issue 2-2:  On-axis and Off-axis spurious emission requirement
· Proposals
· Proposal 1: RAN4 shall specify on-axis and off-axis spurious requirements. EN 301 459 could be used as a basis. [Ericsson,R4-2315766]
· Recommended for discussion: 
· Companies’ views are encouraged during the meeting.


Issue 2-3:  Other EIRP and PFD max value related requirement
· Proposals
· Proposal 1: Capture at least the CEPT and ITU requirements mentioned above: [Ericsson,R4-2315766]
· EIRP spectral density, PFD mask for ESOMP on aircraft and PFD max value for ESOMP on vessel  from ECC Dec(13)01.
· EIRP spectral density for maritime ESIM from ITU-R Resolution 169.
· 
· Recommended for discussion: 
· Companies’ views are encouraged during the meeting.


Issue 2-4:  EVM requirement
· Proposals
· Proposal 1: reuse the existing RF requirement with Modulation limited up to 16QAM and optional to support 64QAM. [ZTE,R4-2316537 ]
· Recommended for GTW discussion: 
· Companies’ views are encouraged during the meeting.



Issue 2-5:  Beam switching requirement 
· Proposals
· Proposal 1: don’t specify the RF requirement for beam switching delay and take the following information into account for RRM requirement definition;   [ZTE,R4-2316537 ]
· the expected mechanical steering capability is 22 degree/second, 5~6 second for switch back from neighbour cell measurement
· the electronic steering capability is around 100-20ns.
· Proposal 2: It is proposed to define a minimum requirements or different capabilities for NTN UE steering speed or searching and pointing time, and such requirement can be differentiate based on the NTN UE steering mechanisms. [Samsung, R4-2316496]

· Recommended for discussion: 
· Companies’ views are encouraged during the meeting.
. 
Sub-topic 3  Rx requirement
Sub-topic description:
Open issues and candidate options before e-meeting:.
Issue 3-1: EIS requirement
· Proposals
· Proposal 1: propose not to consider the EIS spherical coverage requirement and only consider the peak EIS requirement for NTN VSAT or ESIM; [ZTE,R4-2316537 ]
· Proposal 2: to define the EIS requirement for VSAT in the following way, the minimum D is 0.45m or 0.6m [ZTE,R4-2316537 ]
EIS=-174+10*log10(BW)+NF+SINR+IM-G



· Proposal 3: To derive the minimum EIS requirement for NTN UE in Ka band according to the following calculations. [Huawei,R4-2316214 ]

k is Boltzmann constant, 1.38*10^(-23).
BW is channel bandwidth.(candidate value: 50, 100, 200, 400)
IM is implementation margin. 2dB can be assumed.
SNR is the required SNR for demodulation. -1dB can be assumed.
G/T: the range can be -15dB/K to 15dB/K.

· Recommended for  discussion
·  Companies’ views are encouraged during the meeting.


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

	Company A
	

	Company B
	




Sub-topic 2
	Company
	Comments

	Company A
	

	Company B
	




Sub-topic 3
	Company
	Comments

	Company A
	

	Company B
	



Sub-topic 4
	Company
	Comments

	Company A
	

	Company B
	



Topic #2: DMRS bundling 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2316282
	Ericsson

	On PUSCH DMRS bundling for NR NTN coverage enhancement
Proposal-1:RAN4 discuss whether the new UE capability on DMRS bundling TDW is needed for non-GEO satellite.
Proposal-2:RAN4 discuss the recommendation below:
· DMRS bundling requirement in TS 38.101-1 applies to NTN UE, both GSO and non-GSO.
· DMRS requirement can be tested for GSO, may not be testable for non-GSO in rel-18.


	R4-2316790
	Apple

	On DMRS bundling with Doppler pre-compensation for NTN
Proposal 1:	RAN4 should further discuss the applicability of the DMRS bundling feature to Rel-18 NTN and determine whether additional NTN-specific side conditions are needed.

Observation 1:	RAN4 should update the TA side condition of the maximum allowable phase difference for DMRS bundling requirement to align with the timing pre-compensation procedure used in NTN networks.
Observation 2:	RAN4 should determine whether additional side conditions on the maximum DMRS bundling length and/or RB allocations are needed for the requirement on the maximum allowable phase difference for DMRS bundling in NTN operation.
Observation 3:	It is expected that the values of the maximum allowable phase difference for DMRS bundling captured in Table 6.4.2.5-1 of TS38.101-1 will remain applicable for NTN.
Observation 4:	generally, some limit on the maximum DMRS bundling length is needed in light of variable Doppler conditions.  RAN4 should discuss how the Rel-17 decision on Doppler side conditions impacts the NTN DMRS bundling requirement definition and the related capabilities.


	R4-2316215
	Huawei, HiSilicon
	Proposal 1:
1) As only FDD bands are supported by NTN handheld UE, it’s proposed to only consider the Phase continuity requirements for NTN UE in FDD bands.
2) 25 degrees Phase difference between any slot p-1 and slot p and 30 degrees Phase difference between slot 0 and any slot p could be reused for NTN UE DMRS bundling feature. And some side conditions for TDD bands should be updated.
3) New UE capability for NTN UE DMRS bundling feature could be specified, e.g. “maxDurationDMRS-Bundling-NTN-r18”.
4) The RF Phase continuity requirements for Pi/2 BPSK modulation are not supported for NTN UE.
5) It’s suggested to specify RF Phase continuity requirements for NTN UE as proposed in Annex.

	R4-2316216
	Huawei, HiSilicon
	This draft CR is to introduce Phase continuity requirements to enable the DMRS bundling feature.

As some differences are observed for the Phase continuity requirements between NTN UE and TN UE, new clause should be introduced to specify the requirements clearly for NTN UE instead of one simple declaration to include everything, i.e. the requirements for transmit modulation quality defined in 3GPP TS 38.101-1 [5] clause 6.4.2 shall apply for NTN satellite UE except for the requirements for Pi/2 BPSK modulation.
Compared to TN UE, the following features are not applicable to NTN UE.
1) TDD bands are not supported for NTN UE.
2) Pi/2 BPSK is not supported for NTN UE.
3) Dual Tx and UL MIMO are not supported for NTN UE.
4) UL sharing with LTE carrier is not supported for NTN UE. 7.5kHz frequency shift is not needed for NTN UE.
The following features could be further discussed.
It can be discussed whether Shorter transient period is supported for NTN UE.

	R4-2315246
	MediaTek inc.
	Proposal 1: On RRM requirement, update the applicability of the timing requirements such that the requirements apply only for the first transmission in the TDW. (Option 1)



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1  DMRS bundling requirement for 
Sub-topic description:\
Issue 1-1: DMRS bundling for GSO and NGSO
· Proposal-1:RAN4 discuss whether the new UE capability on DMRS bundling TDW is needed for non-GEO satellite.  [Ericsson,R4-2316282]
· Proposal-2:RAN4 discuss the recommendation below: [Ericsson,R4-2316282]
· DMRS bundling requirement in TS 38.101-1 applies to NTN UE, both GSO and non-GSO.
· DMRS requirement can be tested for GSO, may not be testable for non-GSO in rel-18.
· [bookmark: _Toc135048414][bookmark: _Toc146709456][bookmark: _Toc135051274][bookmark: _Toc142652306]Proposal 2:	RAN4 should further discuss the applicability of the DMRS bundling feature to Rel-18 NTN and determine whether additional NTN-specific side conditions are needed. [Apple,R4-2316790]
· Proposal 3:  [Huawei,R4-2316215 ]
· 1) As only FDD bands are supported by NTN handheld UE, it’s proposed to only consider the Phase continuity requirements for NTN UE in FDD bands.
· 2) 25 degrees Phase difference between any slot p-1 and slot p and 30 degrees Phase difference between slot 0 and any slot p could be reused for NTN UE DMRS bundling feature. And some side conditions for TDD bands should be updated.
· 3) New UE capability for NTN UE DMRS bundling feature could be specified, e.g. “maxDurationDMRS-Bundling-NTN-r18”.
· 4) The RF Phase continuity requirements for Pi/2 BPSK modulation are not supported for NTN UE.
· 5) It’s suggested to specify RF Phase continuity requirements for NTN UE as proposed in Annex.
· Recommended for  discussion
·  Companies’ views are encouraged during the meeting.

Sub-topic 2  Applicability of timing requirement for DMRS bundling 
Sub-topic description:\
Issue 2-1: applicability of timing requirement for DMRS bundling
· Proposal 1: On RRM requirement, update the applicability of the timing requirements such that the requirements apply only for the first transmission in the TDW. (Option 1)  [MediaTek inc, R4-2315246]
· Recommended for  discussion
·  Companies’ views are encouraged during the meeting.

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

	Company A
	

	Company B
	




Sub-topic 2
	Company
	Comments

	Company A
	

	Company B
	




Sub-topic 3
	Company
	Comments

	Company A
	

	Company B
	



Sub-topic 4
	Company
	Comments

	Company A
	

	Company B
	



Topic #2: Release independent  
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315768
	Ericsson

	NTN enhancement: draft CR to TS 38.307 release independant aspects for NTN 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.
Sub-topic 1  draft CR to TS 38.307 release independant aspects for NTN UE
Sub-topic description:\
Issue 1-1: draft CR to TS 38.307 release independant aspects for NTN UE
· Recommended for  discussion
·  Please provide the comments directly on the TP
· In addition, please find the following information from moderator.
Moderator’s suggestion on the drafting rule for release independent:
If an RF feature introduced in the same release as the release which the feature is independent from, (i.e. M=N), the common UE RF requirements table in annex B.4 is specified from release N+1, otherwise the common UE RF requirements table is specified from release N.
Note that the meaning of M and N specified in 38.307 is pasted below:
N	Release in which a feature is introduced into TS 38.101 [2-5] or TS 38.133 [6]
M	Release from which onwards (including release M) a feature is release independent

-->namely(N>=M)
1. if R15 feature(N) and release independence from R15(M), then add the RF requirement table in R16(N+1);
2. if R16 feature(N) and release independence from R16(M),then add the RF requirement table in R17(N+1)
3. if R17 feature(N) and release independence from R17(M), then add the RF requirement table in R18(N+1)
4. if R17 feature(N) and release independence from R15(M), then add the RF requirement table in R17(N).

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

	Company A
	

	Company B
	




Sub-topic 2
	Company
	Comments

	Company A
	

	Company B
	




Sub-topic 3
	Company
	Comments

	Company A
	

	Company B
	



Sub-topic 4
	Company
	Comments

	Company A
	

	Company B
	



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

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

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

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



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

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

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

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

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

	
	
	
	
	
	



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

	
	
	



Note:
3) Please add your contact information in above table once you make comments on this email thread. 
4) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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image4.png
The following bands and frequency ranges were agreed, without square bracket. Note that the DL lower
frequency range was modified from 17.7 to 17.3 to reflect regional regulations.

UL DL
NTN operating band
Earth-to-Space Space-to-Earth
512" 275-300 GHz 173-202 GHz
5112 2835-300GHz 173-202 GHz
5100 275-28.35GHz 173-202 GHz

The notes were then freated individually:

- Note 1: This band is applicable in the countries subject to CEPT ECC Decision(05)01 and ECC
Decision (13)01

- Note 2: This band is applicable in the USA subject to FCC 47 CFR part 25

- Note 3: This band is applicable for Earth Station operations in the USA subject to FCC 47 CFR
part 25. FCC rules currently do not include ESIM operations in this band (47 CFR 25.202).
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