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Introduction
This E-mail thread will address the following issues for NTN BS and UE
1.1.1 Satellite Access Node RF requirements 
1.1.1.1 TX requirements for radiated characteristics
1.1.1.2 RX requirements for radiated characteristics 
1.1.1.3 Tx requirements for conducted characteristics
1.1.1.4 Rx requirements for conducted characteristics
1.1.2 UE RF requirements 
1.1.2.1 TX requirements
1.1.2.2 RX requirements 
Topic #1: BS aspects
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200169
	CATT
		Tx requirement
	Classification
	Coverage range
	Number of
	comments

	
	
	FR1
	FR2
	conformance directions
	

	Radiated transmit power
	Directional
	OTA peak directions set
	OTA peak directions set
	5
	The requirement in 38.104 can be used as the starting point.

	OTA BS output power
	TRP
	See annex I
	The TRP value can be determined once the NTN class in [2] is determined.

	OTA output power dynamics
	Directional
	OTA peak directions set
	OTA peak directions set
	1
	This requirement can be reused from 38.104

	OTA transmitter OFF power
	Co-location
	See clause 4.12 
	N/A
	See clause 4.12
	This requirement is not needed.

	
	Directional
	N/A
	OTA peak directions set
(Note 2)
	1
	This requirement is not needed.

	OTA transient period
	Co-location
	See clause 4.12
	N/A
	See clause 4.12
	This requirement is not needed.

	
	Directional
	N/A
	OTA peak directions set
(Note 2)
	1
	This requirement is not needed.

	OTA modulation quality
	Directional
	OTA coverage range
	OTA coverage range
	5
	This requirement for QPSK and 16QAM can be reused from 38.104

	OTA frequency error
	Directional
	OTA coverage range
	OTA coverage range
	1
	This requirement can be reused from 38.104

	OTA time alignment error
	Directional
	OTA coverage range
	OTA coverage range
	1
	This requirement is not needed given CA and MIMO feature are not supported in Rel-17.

	OTA occupied bandwidth
	Directional
	OTA coverage range
	OTA coverage range
	1
	This requirement can be reused from 38.104

	OTA ACLR
	TRP
	N/A
	N/A
	See annex I
	38dB as discussed in [2]

	OTA operating band unwanted emission
	TRP
	N/A
	N/A
	See annex I
	FFS

	OTA transmitter spurious emission
	General requirement
	TRP
	N/A
	N/A
	See annex I
	This requirement is needed. Compliance to ERC 74-01 Space stations’ limits, i.e. ITU Radio Regulations Annex 3.

	
	Protection of the BS receiver of own or different BS
	Co-location
	See clause 4.12
	N/A
	See clause 4.12
	This requirement can be reused from 38.104.

	
	Additional spurious emissions
	TRP
	N/A
	N/A
	See annex I
	This requirement needs to be studied as discussed for conducted part in [2]

	
	Co-location with other base stations
	Co-location
	See clause 4.12
	N/A
	See clause 4.12
	This requirement is not needed.

	OTA transmitter intermodulation
	Co-location
	See clause 4.12
	N/A
	See clause 4.12
	This requirement is not needed.




	R4-2201318
	Ericsson
	Proposal1: Only contiguous spectrum operation will be considered in NTN Rel-17.
Proposal2: Multi-band operation is not considered in NTN Rel-17.
Proposal3: Following Tx spurious limits shall be considered for NTN satellite access node:

	Spurious frequency range
	Basic limit
	Measurement bandwidth
	Notes

	9 kHz – 150 kHz
	
	1 kHz
	Note 1

	150 kHz – 30 MHz
	
	10 kHz 
	Note 1

	30 MHz – 1 GHz
	
	100 kHz
	Note 1

	1 GHz   12.75 GHz
	43 + 10 log(P) or 60 dBc, whichever is less stringent
	1 MHz
	Note 1, Note 2

	12.75 GHz – 5th harmonic of the upper frequency edge of the DL operating band in GHz
	
	1 MHz
	Note 1, Note 2, Note 3

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [2], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.
NOTE 3:	This spurious frequency range applies only for operating bands for which the 5th harmonic of the upper frequency edge of the DL operating band is reaching beyond 12.75 GHz.




Proposal4: Based on our simulation results, specify satellite access node ACLR with 25dB value.
Proposal5: Specify satellite access node OBUE based on TN BS MSR BC1 OBUE / TN BS OBUE.


	R4-2201468
	ZTE
	Proposal 1: for radiated transmit power and OTA BS output power of satellite gNB, it’s up to vendors’ declaration.
Proposal 2: the scaling factor NTXU,counted = min(NTXU,active , 8×Ncells) is not applicable for satellite access node;
Proposal 3: OTA transit OFF power and transition period requirement, OTA timing alignment requirement, Tx intermodulation, co-location spurious emission requirements, protection of own receiver requirement is not applicable for satellite access node. 
Proposal 4: for OTA OTA ACLR requirements and unwanted emission requirement, it should follow conducted requirements and scaling factor for OTA unwanted emission requirement is not applicable.
Proposal 5: to support the NTN BS type 1-O with following OTA peak directions set and OTA coverage range declaration. 

	R4-2201816
	Huawei
	Proposal 1: Reuse the Radiated transmit power (EIRP) accuracy requirement for Normal (±2.2 dB) and for Extreme (±2.7 dB) test conditions from NR BS type 1-O. 
Proposal 2: Approve the baseline structure of the SAN requirement for Radiated transmit power (EIRP) as in Table 1.
Proposal 3: Reuse the OTA output power (TRP) accuracy (±2 dB) requirement for Normal test conditions from NR BS type 1-O. 
Proposal 4: Approve the baseline structure of the SAN requirement for OTA output power (TRP) as in Table 2.
Proposal 5: reuse the conducted requirements for RE power control dynamic range and Total power dynamic range. 
Proposal 6: Approve the baseline structure of the SAN requirement for OTA Output power dynamics as in Table 3.
Proposal 7: Not to define OTA TX ON/OFF requirement for NTN SAN type 1-O.
Proposal 8: reuse conducted requirement for the OTA frequency error. 
Proposal 9: no OTA TAE to be defined for NTN SAN.
Proposal 10: Include OTA EVM requirement for 64QAM in the NTN SAN specification (in addition to the EVM requirements for QPSK and 16QAM).
Proposal 11: Approve the baseline structure of the SAN requirement for OTA EVM as in Table 4.
Proposal 12: Not to define OTA TX IMD requirement for NTN SAN type 1-O.


	R4-2201319
	Ericsson
	Proposal1: Specify the following satellite access node REFSENS requirements:
For GEO satellite:
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel

	Reference sensitivity power level, PREFSENS
 (dBm)

	5, 10, 15 
	15
	G-FR1-A1-1 (Note 1)
	 -99.3 

	10, 15 
	30
	G-FR1-A1-2 (Note 1)
	 -99.4 

	10, 15
	60
	G-FR1-A1-3 (Note 1)
	 -96.5 

	20 
	15
	G-FR1-A1-4 (Note 1)
	 -92.9 

	20 
	30
	G-FR1-A1-5 (Note 1)
	 -93.2 

	20 
	60
	G-FR1-A1-6 (Note 1)
	 -93.3 



For LEO600 and LEO1200 satellite:
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel

	Reference sensitivity power level, PREFSENS
 (dBm)

	5, 10, 15 
	15
	G-FR1-A1-1 (Note 1)
	 -102.4 

	10, 15 
	30
	G-FR1-A1-2 (Note 1)
	 -102.5 

	10, 15
	60
	G-FR1-A1-3 (Note 1)
	 -99.7 

	20 
	15
	G-FR1-A1-4 (Note 1)
	 -96.1 

	20 
	30
	G-FR1-A1-5 (Note 1)
	 -96.3 

	20 
	60
	G-FR1-A1-6 (Note 1)
	 -96.4 



Proposal2: Based on our simulation results, the satellite access node ACS should be specified with 32dB value.

	R4-2201469
	ZTE
	Proposal 1: to support the NTN BS type 1-O with following OSDD declaration and OTA REFSENS RoAoA declaration. 
	Rx requirement
	Classification
	Applicability levels
	Coverage range
	Number of

	
	
	FR1
	
	FR1
	
	conformance directions

	OTA sensitivity
	Directional
	Minimum EIS
	
	OSDD
	
	5

	OTA reference sensitivity
	Directional
	OTA REFSENS
	
	OTA REFSENS RoAoA
	5

	OTA Dynamic range
	Directional
	OTA REFSENS
	
	OTA REFSENS RoAoA
	
	1

	OTA adjacent channel selectivity
	Directional
	minSENS
	
	minSENS RoAoA
	
	1

	OTA in-band blocking
	Directional
	OTA REFSENS and minSENS
	
	OTA REFSENS RoAoA and minSENS RoAoA
	
	5

	OTA out-of-band blocking
	General requirement
	Directional
	minSENS
	
	minSENS RoAoA
	
	1

	OTA receiver spurious emissions
	TRP
	See clause 7.7
	
	N/A
	
	See annex I

	OTA in-channel selectivity
	Directional
	minSENS
	
	minSENS RoAoA
	
	1

	NOTE 1:	Directional requirement does not imply one compliance direction only. The directional requirement applies to a single direction at a time.
NOTE 2:	The compliance direction for co-location blocking is applicable for the wanted signal only but not the interfering signal.




	R4-2201817
	Huawei
	Proposal 1: agree on the declared OTA sensitivity requirement (related text for the TP included in section 2.1.1).
Proposal 2: for 1-O, define only OTA sensitivity requirement (and not OTA reference sensitivity level).
Proposal 3: set of related manufacturer declarations to be reused from NR BS, as baseline (this work belongs to the Performance part of the WI).
Proposal 4: agree on the requirement principles reuse from NR BS specification. 
Proposal 5: OTA RX IMD requirement is not needed for NTN SAN. 
Proposal 6: Not to define OTA ICS requirement for NTN SAN.
Proposal 7:  Approve the baseline structure of the SAN requirement for OTA sensitivity, as in Annex A.

	R4-2200167
	CATT
	Proposal 1: It’s proposed to adopt the NTN BS class as in Table 2.1-1.
Proposal 2: 64QAM is not supported in Rel-17.
Proposal 3: It is confirmed that MIMO is not in the scope of Rel-17.
Proposal 4: NTN BS ACLR requirement is defined as 38 dB

	R4-2201320
	Ericsson
	Observation1: OTA radiated transmit power requirement shall be specified for NTN satellite access node type 1-H.
Observation2: Satellite access node OTA Tx requirements could be specified following a similar approach than for TN OTA Tx requirements.
Proposal: Specify satellite access node OTA x requirements for type 1-H and 1-O following a similar approach as for TN OTA Tx requirements, as proposed in Table 2.
	Requirement
	

	Radiated transmit power
	This requirement is based on manufacturer declaration of an EIRP level for each supported beam. 

	OTA base station output power
	This requirement checks the accuracy (+/-2dB) of the declared TRP output power 

	OTA output power dynamics
	

	OTA RE power control dynamic range
	Same limits than 1-H

	OTA total power dynamic range
	Same limits than 1-H

	
	

	OTA transmit ON/OFF power
	NA, only for TDD operations

	OTA transmitted signal quality
	

	OTA frequency error
	Same limits than 1-H

	OTA modulation quality
	Same limits than 1-H

	OTA time alignment error
	Same limits than 1-H

	OTA occupied bandwidth
	Same limits than 1-H

	OTA ACLR
	Same limits than 1-H, the X scaling should not be relevant here.

	OTA out-of-band emission
	Same limits than 1-H, the X scaling should not be relevant here.

	OTA transmitter spurious emission 
	Same limits than 1-H

	OTA transmitter intermodulation 
	Not needed for 1-H and 1-O





	R4-2201470
	ZTE
	Proposal 1: not to define MIMO TAE requirements for satellite access node; 
Proposal 2: only to define QPSK and 16QAM for NTN based and reuse TN BS EVM requirements;

	R4-2201818
	Huawei
	Proposal 1: for SAN spec, consider manufacture declaration on the class of the SAN (to choose from GEO SAN, LEO600 SAN, or LEO1200 SAN).
Proposal 2: set of related manufacturer declarations to be reused from NR BS, as baseline (this work belongs to the Performance part of the WI), with the structure provided in Table 1 to be approved as the starting point. 
Proposal 3: AAS-specific definitions to be reused from related NR specification (e.g. TAB connectors), as baseline for NTN specification drafting.
Proposal 4: introduce SAN abbreviation for the Satellite Access Node. 
Proposal 5: define two SAN types: 
SAN type 1-H: 	Satellite Access Node operating at FR1 with a requirement set consisting of conducted requirements defined at individual TAB connectors and OTA requirements defined at RIB
SAN type 1-O: 	Satellite Access Node operating at FR1 with a requirement set consisting only of OTA requirements defined at the RIB

Proposal 6: for the TS 38.108 Core requirements drafting purposes, consider both Normal as well as Extreme testing conditions.
Proposal 7:  Recommend to TSG RAN to split the TS 38.181 specification into two parts, for conducted conformance testing (TS 38.181-1), and for radiated conformance testing (TS 38.181-2).
Proposal 8: Reuse the output power accuracy requirement for Normal and for Extreme test conditions from NR BS. 
Proposal 9: Approve the baseline structure of the SAN type 1-H output power requirement from Table 2. 
Proposal 10: Approve the baseline structure of the SAN type 1-H requirement for RE power control dynamic range as in Table 3.
Proposal 11: Approve the baseline structure of the SAN type 1-H requirement for Total power dynamic range as in Table 4.
Proposal 12: Approve the baseline structure of the SAN type 1-H requirement for frequency error requirement as in Table 5.
Proposal 13: Include EVM requirement for 64QAM in the NTN SAN specification (in addition to the EVM requirements for QPSK and 16QAM)
Proposal 14: Approve the baseline structure of the SAN type 1-H requirement for EVM requirement as in Table 6.
Proposal 15: no MIMO TAE to be defined for NTN SAN.
Proposal 16: Approve the baseline structure of the SAN type 1-H requirement for Protection of the own BS receiver (Tx spur) requirement as in Table 7.
Proposal 17: re-consider the intra system transmitter intermodulation requirement for NTN SAN.


	R4-2201819
	Huawei
	Proposal 1: DL 64QAM can be supported by satellite access node in FR1.


	R4-2200168
	CATT
	Proposal 1: It is proposed to define BS REFSENS requirement for NTN BS as shown in Table 2.1-1/2.
Proposal 2: It is proposed to define NTN BS ACS requirement as 40dB.
Proposal 3: Co-location requirement for out-of-band blocking is not needed.
Observation: The significance of ICS requirement for NTN BS is trival.


	R4-2201321
	Ericsson
	Observation1: OTA sensitivity requirement shall be specified for NTN satellite access node type 1-H.
Observation2: Satellite access node OTA Rx requirements could be specified following a similar approach than for TN OTA Rx requirements.
Proposal: Specify satellite access node OTA Rx requirements for type 1-H and 1-O following a similar approach as for TN OTA Rx requirements, as proposed in Table 2.
	Requirement
	

	OTA sensitivity
	Based on manufacturer declaration and the declared directions.

	OTA reference sensitivity level
	Same limits than 1-H but adjusted with NTN ΔOTAREFSENS

	OTA dynamic range
	Same limits than 1-H but adjusted with NTN ΔOTAREFSENS

	OTA ACS
	Similar to 1-H  but based on NTN EISminSENS adjusted with NTN ΔminSENS

	OTA blocking
	Similar to 1-H but adjusted with NTN ΔOTAREFSENS for intererfer as well

	
	Based on NTN EISminSENS adjusted with 
NTN ΔminSENS for the interferer

	OTA out-of-band blocking
	Similar to 1-H  but based on NTN EISminSENS

	OTA receiver spurious emission 
	Same limits than 1-H

	OTA receiver intermodulation
	Not applicable for NTN 1-H and 1-O

	OTA in-channel selectivity
	Similar to 1-H adjusted with NTN ΔminSENS for both wanted signal and interefer values




	R4-2201471
	ZTE
	Proposal 1: not to define Rx dynamic range requirements for GEO NTN BS;
Proposal 2: to define Rx dynamic range requirements with IoT level as18dBc for LEO600KM NTN BS;
Proposal 3: to define Rx dynamic range requirements with IoT level as12dBc for LEO1200KM NTN BS;
Proposal 4: to propose maximum in-channel selectivity as [IoT level+9dB] dB for NTN BS; 

	R4-2201820
	Huawei
	Proposal 1: for the Refsens requirement derivation, consider the following timeline: 
1. RAN4#101bis-e: collect the initial simulation results for alignment purposes of conducted Refsens requirement for GEO, LEO600/ LEO1200. 
2. Decide the final Refsens requirements.

Proposal 2: Agree on the content of the Annex A to TS 38.108 for Fixed Reference Channels. 
Proposal 3: for LEO600/1200: not to define Rx dynamic range requirements for NTN SAN.
Proposal 4: agree to the WF proposal for GEO, i.e. not to define Rx dynamic range requirements for NTN SAN.
Proposal 5: exclude Tx spur co-location, as well as TX IMD co-location requirements from NTN spec, until good evidence is provided to keep include any of them.
Proposal 6: Intra system transmitter intermodulation requirements shall be defined for NTN SAN. 
Proposal 7: not to define ICS requirement for NTN SAN.




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
The current thread will focus on the open issue discussion now and any text proposal is not summarized now. The structure for 38.180 will be discussed in thread 306 at first. Text proposal can be submitted according to the work split later in the next meeting.
Sub-topic 1-1 General
Issue 1-1-1: satellite access node power class
· Proposal
· Option 1: consider manufacture declaration on the class of the SAN (to choose from GEO SAN, LEO600 SAN, or LEO1200 SAN)
· Option 2: other, please specify
· Recommended WF
· TBA


Issue 1-1-3: SAN abbreviation
· Proposal
· Option 1: introduce SAN abbreviation for Satellite Access Node
· Option 2: other, please specify
· Recommended WF
· TBA
Agreement: Option 1
Issue 1-1-4: satellite access node types
· Proposal
· Option 1: introduce 2 SAN types
· SAN type 1-H: 	Satellite Access Node operating at FR1 with a requirement set consisting of conducted requirements defined at individual TAB connectors and OTA requirements defined at RIB
· SAN type 1-O: 	Satellite Access Node operating at FR1 with a requirement set consisting only of OTA requirements defined at the RIB
· Option 2: other, please specify
· Recommended WF
· TBA
Agreement: option 1
Issue 1-1-5: Operating condition
· Proposal
· Option 1: for the TS 38.108 Core requirements drafting purposes, consider both Normal as well as Extreme testing conditions.
· Option 2: other, please specify
· Recommended WF
· TBA
Agreement: Option 1 
Issue 1-1-6: contiguous operation v.s. NC operation
· Proposal
· Option 1: Only contiguous spectrum operation will be considered in NTN Rel-17.
· Option 2: other, please specify
· Recommended WF
· TBA
Agreement: Option 1
Issue 1-1-7: multi-band operation
· Proposal
· Option 1: Multi-band operation is not considered in NTN Rel-17.
· Option 2: other, please specify
· Recommended WF
· TBA
Agreement: Option 1
Sub-topic 1-2 remaining issue for BS type 1-H Tx side

Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2-1: Modulation quality (EVM)  
In RAN4#101-e meeting, EVM for QPSK and 16QAM has been agreed to be supported in Rel-17. It is FFS for 64QAM
· Proposal
· Option 1: specify EVM requirement for 64QAM in Rel-17.
· Option 2: 64QAM is not in the Scope in Rel-17.
· Recommended WF
· TBA
Huawei: We need to consider both BS and UE side. We prefer to keep supporting 64QAM as optional. 
Inmarsat: We should consider 64QAM, and fine as optional. 
THALES: We can accept to include 64QAM as optional even we think thatr’s not feasible for FR1. 
CATT: We prefer option 2 and we would like to keep alignment between BS and UE. 
MTK: We can comprise to take it as optional. 
ZTE: Based on the SLS results, it’s quite challenge to achieve SINR. For UE side, we need to decide the granularity of such feature agreed as optional. 
Agreement: 
Include 64QAM as optional with manufacture declaration basis for SAN. 
Include 64QAM (DL and UL ) for NTN satellite UE as optional feature with granularity [per UE]

Issue 1-2-2: Time alignment error
In RAN4#101-e, it was agreed that MIMO TAE requirement is not applicable pending further checking till Jan 2022 RAN4 meeting
· Proposal
· Option 1: The TAE requirement is not needed for satellite BS in Rel-17.
· Recommended WF
· Option 1
Agreement: Option 1
Issue 1-2-3: ACLR 
· Proposal
· Option 1: ACLR requirement is defined as 38dB
· Option 2: ACLR requirement is defined as 25dB 
· Option 3: Others, please specify
· Recommended WF
· TBA

Issue 1-2-4: Transmitter unwanted emissions
· Proposal
· Option 1: Specify satellite access node OBUE based on TN BS MSR BC1 OBUE and scaling according to ACLR
· Scaling according to ACLR value may be needed.
· Option 2: Specify satellite access node OBUE based on TN BS OBUE and scaling according to ACLR
· Other, please specify.
· Recommended WF
· TBA
ZTE: The baseline used for scaling need to be discussed. Any clarification for option 1?
E///: We will come back later. 

Issue 1-2-5: Transmitter spurious emissions (general requirement)
· Proposal
· Option 1: the following spurious emission requirement should be considered.
	Spurious frequency range
	Basic limit
	Measurement bandwidth
	Notes

	9 kHz – 150 kHz
	
	1 kHz
	Note 1

	150 kHz – 30 MHz
	
	10 kHz 
	Note 1

	30 MHz – 1 GHz
	
	100 kHz
	Note 1

	1 GHz   12.75 GHz
	43 + 10 log(P) or 60 dBc, whichever is less stringent
	1 MHz
	Note 1, Note 2

	12.75 GHz – 5th harmonic of the upper frequency edge of the DL operating band in GHz
	
	1 MHz
	Note 1, Note 2, Note 3

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [2], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.
NOTE 3:	This spurious frequency range applies only for operating bands for which the 5th harmonic of the upper frequency edge of the DL operating band is reaching beyond 12.75 GHz.


· Option 2: other, please specify.
· Recommended WF
· TBA
Agreement: Option 1 as baseline
Issue 1-2-6: Intra system transmitter intermodulation requirements shall be defined for NTN
· Proposal
· Option 1: define intra system transmitter intermodulation requirements for NTN.
· Option 2: Other, please specify.
· Recommended WF
· TBA

Sub-topic 1-3 remaining issue for BS type 1-H Rx side
Sub-topic description 
Issue 1-3-1: REFSENS
· Proposals
· Option 1: specify following REFSENS requirement for NTN BS
· For GEO satellite:
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel

	Reference sensitivity power level, PREFSENS
 (dBm)

	5, 10, 15 
	15
	G-FR1-A1-1 (Note 1)
	 -99.3 

	10, 15 
	30
	G-FR1-A1-2 (Note 1)
	 -99.4 

	10, 15
	60
	G-FR1-A1-3 (Note 1)
	 -96.5 

	20 
	15
	G-FR1-A1-4 (Note 1)
	 -92.9 

	20 
	30
	G-FR1-A1-5 (Note 1)
	 -93.2 

	20 
	60
	G-FR1-A1-6 (Note 1)
	 -93.3 


· 
· For LEO600 and LEO1200 satellite:
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel

	Reference sensitivity power level, PREFSENS
 (dBm)

	5, 10, 15 
	15
	G-FR1-A1-1 (Note 1)
	 -102.4 

	10, 15 
	30
	G-FR1-A1-2 (Note 1)
	 -102.5 

	10, 15
	60
	G-FR1-A1-3 (Note 1)
	 -99.6

	20 
	15
	G-FR1-A1-4 (Note 1)
	 -96.0

	20 
	30
	G-FR1-A1-5 (Note 1)
	 -96.3 

	20 
	60
	G-FR1-A1-6 (Note 1)
	 -96.4 



· Option 2: collect the initial simulation results for alignment purposes of conducted Refsens requirement for GEO, LEO600/ LEO1200.
· Recommended WF
· TBA
Agreement: option 1 as baseline 

Issue 1-3-2: ACS
· Proposals
· Option 1: define the ACS requirement as 40dB
· Option 2: define the ACS requirement as 32dB
· Other, please specify
· Recommended WF
· TBA

Issue 1-3-3: Dynamic range
· Proposals
· Option 1: not to define dynamic range requirement for GEO/LEO1200/LEO600
· Option 2: define dynamic range requirement based on the following
- not to define Rx dynamic range requirements for GEO NTN BS;
- to define Rx dynamic range requirements with IoT level as18dBc for LEO600KM NTN BS;
- to define Rx dynamic range requirements with IoT level as12dBc for LEO1200KM
· Option 3: 
- not to define Rx dynamic range requirements for GEO NTN BS;
- further check the dynamic range for LEO 1200 and LEO 600

· Recommended WF
· TBA
Agreement: Option 3
Issue 1-3-4: Co-location requirement for out-of-band blocking
· Proposals
· Option 1: this requirement is not needed
· Option 2: Other, please specify
· Recommended WF
· TBA
Agreement: Option 1

Issue 1-3-5: In-channel selectivity
· Proposals
· Option 1: Not to define ICS requirement for NTN BS
· Option 2: define in-channel selectivity as [IoT level+9dB] dB for NTN BS
· Option 3: Other, please specify.
· Recommended WF
· TBA

Sub-topic 1-4 BS type 1-O Tx side
Issue 1-4-1: Companies please provide comments whether you are ok use the proposals in the following table as the starting point. If not, please provide arguments.

	Requirement
	Proposal
	Ericsson

	Radiated transmit power
	The requirement in 38.104 can be used as the starting point, e.g. it’s up to manufacturer declaration
	Agree 

	OTA base station output power
	The TRP value can be determined once the NTN class in is concluded in thread 306.
	Agree 

	OTA output power dynamics
	
	Agree 

	OTA RE power control dynamic range
	Same limits than 1-H
	Agree 

	OTA total power dynamic range
	Same limits than 1-H
	Agree 

	
	
	Agree 

	OTA transmit ON/OFF power
	NA, only for TDD operations
	Agree 

	OTA transmitted signal quality
	
	Agree 

	OTA frequency error
	Same limits than 1-H
	Agree 

	OTA modulation quality
	Same limits than 1-H
	Agree 

	OTA time alignment error
	Same limits than 1-H
	Agree 

	OTA occupied bandwidth
	Same limits than 1-H
	Agree 

	OTA ACLR
	Same limits than 1-H, the X scaling should not be relevant here.
	Agree 

	OTA out-of-band emission
	Same limits than 1-H, the X scaling should not be relevant here.
	Agree 

	OTA transmitter spurious emission 
	Same limits than 1-H
	Agree 

	OTA transmitter intermodulation 
	Not needed for 1-H and 1-O
	Agree 



Sub-topic 1-5 BS type 1-O Rx side
Issue 1-5-1: declarations on Rx requirement
· Proposals
· Option 1: the following OSDD declaration and OTA REFSENS RoAoA declaration are considered
	Rx requirement
	Classification
	Applicability levels
	Coverage range
	Number of

	
	
	FR1
	
	FR1
	
	conformance directions

	OTA sensitivity
	Directional
	Minimum EIS
	
	OSDD
	
	5

	OTA reference sensitivity
	Directional
	OTA REFSENS
	
	OTA REFSENS RoAoA
	5

	OTA Dynamic range
	Directional
	OTA REFSENS
	
	OTA REFSENS RoAoA
	
	1

	OTA adjacent channel selectivity
	Directional
	minSENS
	
	minSENS RoAoA
	
	1

	OTA in-band blocking
	Directional
	OTA REFSENS and minSENS
	
	OTA REFSENS RoAoA and minSENS RoAoA
	
	5

	OTA out-of-band blocking
	General requirement
	Directional
	minSENS
	
	minSENS RoAoA
	
	1

	OTA receiver spurious emissions
	TRP
	See clause 7.7
	
	N/A
	
	See annex I

	OTA in-channel selectivity
	Directional
	minSENS
	
	minSENS RoAoA
	
	1

	NOTE 1:	Directional requirement does not imply one compliance direction only. The directional requirement applies to a single direction at a time.
NOTE 2:	The compliance direction for co-location blocking is applicable for the wanted signal only but not the interfering signal.


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

Issue 1-5-2: Regarding the Rx RF requirements, companies please provide comments whether you are ok to use the proposals in the following table as the starting point, if not please provide arguments.
	Requirement
	Proposal
	Ericsson

	OTA sensitivity
	Based on manufacturer declaration and the declared directions.
	Agree

	OTA reference sensitivity level
	Same limits than 1-H but adjusted with NTN ΔOTAREFSENS
	Agree

	OTA dynamic range
	Same limits than 1-H but adjusted with NTN ΔOTAREFSENS
	Agree

	OTA ACS
	Similar to 1-H  but based on NTN EISminSENS adjusted with NTN ΔminSENS
	Agree

	OTA blocking
	Similar to 1-H but adjusted with NTN ΔOTAREFSENS for intererfer as well
	Agree

	
	Based on NTN EISminSENS adjusted with 
NTN ΔminSENS for the interferer
	Agree

	OTA out-of-band blocking
	Similar to 1-H  but based on NTN EISminSENS
	Agree

	OTA receiver spurious emission 
	Same limits than 1-H
	Agree

	OTA receiver intermodulation
	Not applicable for NTN 1-H and 1-O
	Agree

	OTA in-channel selectivity
	Similar to 1-H adjusted with NTN ΔminSENS for both wanted signal and interefer values
	Agree



Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Example 1
	Company
	Comments

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

	ZTE
	Issue 1-1-1: 
It should follow the agreement made in last RAN4 meeting, it’s left up to vendor declaration.
Issue 1-1-2: 
It’s same as Issue 1-1-1, it should be removed.
Issue 1-1-3: 
No strong opinions on abbreviations and fine to have it for the spec simplifications.
Issue 1-1-4: 
Fine with option 1.
Issue 1-1-5: 
We would like to further check the normal condition and extreme conditions on satellite. It should be different from TN BS.
Issue 1-1-6: 
Fine with option 1 to consider the contiguous spectrum only and for non-contiguous spectrum allocation need to be requested by satellite operators, otherwise it’s not necessary.
Issue 1-1-7: 
Similar as issue 1-1-6 , multi-band operation need to be requested by satellite operators, otherwise it’s not necessary.



	MediaTek 
	Issue 1-1-6: 
We are fine with option 1 at this stage.
Issue 1-1-7: 
We share similar view as ZTE.

	CATT
	Issue 1-1-1: 
Leave up to discussion in E-mail thread 306
Issue 1-1-3: 
Fine with Option 1
Issue 1-1-4: 
Fine with option 1.
Issue 1-1-5: 
Option 1. We have agreed in the first WF in RAN4#99 that the same operating condition should be considered for NTN.
Issue 1-1-6: 
Fine with option 1.
Issue 1-1-7: 
Fine with Option 1.



	Huawei
	Issue 1-1-1: Option 1. This is based on the WF in R4-2120674:
· The power limitation on “satellite access node” is manufacture declaration basis, no limitation in RAN4 specification. 
Issue 1-1-2: -
Issue 1-1-3: Option 1.
Issue 1-1-4: Option 1.
Issue 1-1-5: Option 1. Extreme conditions would also apply to the SAN in the field, same as for TN BS.
Issue 1-1-6: Option 1. Usually the non-cont. cases were considered at later stage based on the MNO interest, if needed at all.
Issue 1-1-7: Option 1. Usually multi-band cases were considered at later stage based on the MNO interest, if needed at all.

	Ericsson
	Issue 1-1-1: Manufacturer declaration is part of performance, no need to discuss this now.
Issue 1-1-2: Redundant with 1-1-1
Issue 1-1-3: no strong view
Issue 1-1-4: 1-H was already agreed and 1-O should be confirmed as feasible now.
Issue 1-1-5: option 1, but may be difficult to define what extreme would be…
Issue 1-1-6: option 1
Issue 1-1-7: option 1

	THALES
	Issue 1-1-1:
GTW Agreement, 2nd of Nov. 2021, RAN4#101-e: 
· The power limitation on “satellite access node” are manufacture declaration basis, no limitation in RAN4 specification. 
· Some background information from regulatory can be considered to be included in the TR for information.


	Hughes
	Agree with Thales on Issue 1-1-1

	Inmarsat
	Concurs with Thales and Hughes on Issue 1-1-1
Issue 1-1-3: 
Ok with Option 1
Issue 1-1-4: 
Ok with Option 1
Issue 1-1-5: 
Extreme needs to be properly defined to make sense
Issue 1-1-6: 
Perhaps this is lack of familiarity on our part, but we would like to clarify if this implies a single NTN base station, a single NR NTN carrier or an overall deployment, we don’t think this statement is clear as it is written.  It’s perfectly valid in satellite to deploy non-adjacent carriers in the same spectrum band across a flexible beam pattern.  This is different from terrestrial.
Issue 1-1-7: 
Ok with Option 1

	Omnispace
	Agree with Thales on Issue 1-1-1



Example 2
Sub topic 1-1 
	Company
	Comments

	XXX
	


 
Sub topic 1-2 
	Company
	Comments

	XXX
	

	ZTE
	Issue 1-2-1: 
Based on the calibration results from companies in DL, it might be challenging to support 64QAM in DL, however if for uplink 64QAM is agreed as optional capability for UE, then it’s better to keep some symmetry between DL and UL, otherwise DL performance might be less than UL performance.
Issue 1-2-2: 
Fine with option 1 since MIMO is not supported in most of cases.
Issue 1-2-3: 
It should be discussed under the thread 307.
Issue 1-2-4: 
The general principle to have scaling factor for 2nd  Freq block In-band emission is fine for us.
Issue 1-2-5: 
The principle is for fine for us, however we think P should be updated with acceptable power levels with more concrete requirement defined in the spec.
Issue 1-2-6: 
Seems reasonable to SAN type 1-H, not strong opinions on that.

	MediaTek 
	Issue 1-2-1: 
Ability to take 64QAM is low. Optional capability is preferred. 


	CATT
	Issue 1-2-1: 
Prefer Option 2. UL and DL should keep the same consideration.
Issue 1-2-2: 
Fine with option 1 since MIMO is not considered for NTN in RAN1 Rel-17.
Issue 1-2-3: 
To be discussed under the thread 307.
Issue 1-2-4: 
Fine with option 2.
Issue 1-2-5: 
Option 1.
Issue 1-2-6: 
No strong opinion.

	Qualcomm
	Issue 1-2-3: 
ACLR should be discussed in [307]

	Huawei
	Issue 1-2-1: Option 1 as baseline. We may consider it as optional, to possibly reflect the UE feature support. 
Issue 1-2-2: Option 1, considering that MIMO may be considered as the NTN enhancement for future releases. 
Issue 1-2-3: this belongs to [307].
Issue 1-2-4: based on the relation to the ongoing ACLR discussion, we have preference to start with the more general Option 2. 
Issue 1-2-5: 74-01 baseline is ok. The Option 1 say “it should be considered”, which is not very clear to us. Maybe we shall aim to agree on “74-01 derived framework, with the required RAN4 terminology adjustments”. For the basic limit value: we would like to further check the related background from 74-01. 
Issue 1-2-6: we are open to discuss our proposal on Option 1, while it is seen as also applicable to NTN. Therefore, consider Option 1 s baseline. 

	Ericsson
	Issue 1-2-1: option 1
Issue 1-2-3: to be aligned with conclusion in thread #307
Issue 1-2-4: option 1
Issue 1-2-5: option should be the basis (ITU Annex 3/ ERC 74-01), it should now be “translated” in RAN4 terms.
Issue 1-2-6: option 2, we already agreed to not have IM requirement


	THALES
	Issue 1-2-6:
RAN4#101-e Agreement (GTW session Nov. Meeting):
· Transmitter intermodulation
· This requirement is not needed since there is no nearby interfering signal reaching the transmitter unit via the antenna, RDN and antenna array.


	Inmarsat
	Issue 1-2-1: 
Option 1 – we are ok to consider it an optional capability


 

Sub topic 1-3 
	Company
	Comments

	XXX
	

	ZTE
	Issue 1-3-1: 
Maybe we are fine with option 1, however we might need a bit more time to check it. In addition, we also support to have different tables to define GEO and LEO Rx requirements;
Issue 1-3-2: 
It should be discussed under the thread 307.
Issue 1-3-3: 
We support option 2 and if companies need more time to check and we are also fine with option 3 to come back next meeting for LEO600 and LEO1200KM
Issue 1-3-4: 
Fine with option 1;
Issue 1-3-5: 
We support the option 2 to follow the legacy approach for LTE and FR2 NR BS;

	CATT
	Issue 1-3-1: 
Option 1.
Issue 1-3-2: 
To be discussed under the thread 307.
Issue 1-3-3: 
Option 3
Issue 1-3-4: 
Option 1;
Issue 1-3-5: 
Option 1


	Qualcomm
	Issue 1-3-2: 
ACS should be discussed in thread [307]

	Huawei
	Issue 1-3-1: we realized that Option 2 may not be necessary. Lets consider Option 1 as the starting point, to be further checked in 2nr round.
Issue 1-3-2: [307] related
Issue 1-3-3: Option 1, or Option 3 as fallback.
Issue 1-3-4: Option 1
Issue 1-3-5: Option 1

	Ericsson
	Issue 1-3-1: option 1
Issue 1-3-2: to be aligned with conclusion in thread #307
Issue 1-3-3: We didn’t have time to make the needed simulations and have to come in next meeting.
Issue 1-3-4: option 1 was already agreed.
Issue 1-3-5: option 2, 9dB to be confirmed. 


	
	



Sub topic 1-4 
	Company
	Comments

	XXX
	

	ZTE
	Issue 1-4: 
In general, we are fine with the above table which is also aligned with our proposals, please remove the TAE requirement s


	CATT
	Fine with the proposal in general since majority of them are aligned with ours. 
Clarification question to Ericsson, why X scaling factor is not relevant here for OTA ACLR and OTA out of band emission?

	Ericsson
	see updated table in1.2.4

	Huawei
	For completeness: based on R4-2201816, it seems that couple of proposals were not captured, i.e. 
Proposal 1: Reuse the Radiated transmit power (EIRP) accuracy requirement for Normal (±2.2 dB) and for Extreme (±2.7 dB) test conditions from NR BS type 1-O. 
Proposal 3: Reuse the OTA output power (TRP) accuracy (±2 dB) requirement for Normal test conditions from NR BS type 1-O.

We would like to suggest a work-split for 1-O requirements, so that we reassure progress for the next meeting. 



Sub topic 1-5 
	Company
	Comments

	XXX
	

	ZTE
	Issue 1-5: 
Prefer to option 1 since lot of OTA requirements are not applicable to BS type 1-H. I think that the spirit between option 1 and option 2 should be same.

	Ericsson
	Issue 1-5-1: in principle ok, but the details of manufacturer declaration shall be discussed in performance
Issue 1-5-2: see updated table in issue 1-5-2

	Huawei
	For completeness: based on R4-2201817, it seems that couple of proposals were not captured – some of them may be obvious once the 1-H is agreed, but we want to list the anyways, i.e. 
Proposal 2: for 1-O, define only OTA sensitivity requirement (and not OTA reference sensitivity level).
Proposal 3: set of related manufacturer declarations to be reused from NR BS, as baseline (this work belongs to the Performance part of the WI).
Proposal 6: Not to define OTA ICS requirement for NTN SAN.

We would like to suggest a work-split for 1-O requirements, so that we reassure progress for the next meeting.



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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1-1
	Issue 1-1-1: satellite access node power class
Follow the discussion in thread 306.
Issue 1-1-2: (duplicated, removed)
Issue 1-1-3: SAN abbreviation
Option 1: introduce SAN abbreviation for Satellite Access Node
Issue 1-1-4: satellite access node types
Option 1: introduce 2 SAN types
· SAN type 1-H: 	Satellite Access Node operating at FR1 with a requirement set consisting of conducted requirements defined at individual TAB connectors and OTA requirements defined at RIB
· SAN type 1-O: 	Satellite Access Node operating at FR1 with a requirement set consisting only of OTA requirements defined at the RIB
Issue 1-1-5: Operating condition
Option 1: for the TS 38.108 Core requirements drafting purposes, consider both Normal as well as Extreme testing conditions.
Issue 1-1-6: contiguous operation v.s. NC operation
Option 1: Only contiguous spectrum operation will be considered in NTN Rel-17.
Issue 1-1-7: multi-band operation
Option 1: Multi-band operation is not considered in NTN Rel-17.

	Sub-topic #1-2
	Issue 1-2-1: Modulation quality (EVM)
Include 64QAM as optional with manufacture declaration basis for SAN. 
Issue 1-2-2: Time alignment error
Option 1: The TAE requirement is not needed for satellite BS in Rel-17.
Issue 1-2-3: ACLR
Follow discussion in thread 307.
Issue 1-2-4: Transmitter unwanted emissions
3 companies prefer to start with Option 2. Ericsson prefers to start with Option 1. Further discuss in the 2nd round.
· Option 1: Specify satellite access node OBUE based on TN BS MSR BC1 OBUE and scaling according to ACLR
· Scaling according to ACLR value may be needed.
· Option 2: Specify satellite access node OBUE based on TN BS OBUE and scaling according to ACLR
Issue 1-2-5: Transmitter spurious emissions (general requirement)
Use Option 1 as base line.
Option 1: the following spurious emission requirement should be considered.
	Spurious frequency range
	Basic limit
	Measurement bandwidth
	Notes

	9 kHz – 150 kHz
	
	1 kHz
	Note 1

	150 kHz – 30 MHz
	
	10 kHz 
	Note 1

	30 MHz – 1 GHz
	
	100 kHz
	Note 1

	1 GHz   12.75 GHz
	43 + 10 log(P) or 60 dBc, whichever is less stringent
	1 MHz
	Note 1, Note 2

	12.75 GHz – 5th harmonic of the upper frequency edge of the DL operating band in GHz
	
	1 MHz
	Note 1, Note 2, Note 3

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [2], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.
NOTE 3:	This spurious frequency range applies only for operating bands for which the 5th harmonic of the upper frequency edge of the DL operating band is reaching beyond 12.75 GHz.



Issue 1-2-6: Intra system transmitter intermodulation requirements shall be defined for NTN
Majority companies prefer stick to previous agreements. Huawei prefer to further discuss option 1.
· Proposal
· Option 1: define intra system transmitter intermodulation requirements for NTN.
· Option 2: Other, please specify.

	Sub-topic #1-3
	Issue 1-3-1: REFSENS
Use Option 1 as starting point.
· Option 1: specify following REFSENS requirement for NTN BS
· For GEO satellite:
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel

	Reference sensitivity power level, PREFSENS
 (dBm)

	5, 10, 15 
	15
	G-FR1-A1-1 (Note 1)
	 -99.3 

	10, 15 
	30
	G-FR1-A1-2 (Note 1)
	 -99.4 

	10, 15
	60
	G-FR1-A1-3 (Note 1)
	 -96.5 

	20 
	15
	G-FR1-A1-4 (Note 1)
	 -92.9 

	20 
	30
	G-FR1-A1-5 (Note 1)
	 -93.2 

	20 
	60
	G-FR1-A1-6 (Note 1)
	 -93.3 


· For LEO600 and LEO1200 satellite:
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel

	Reference sensitivity power level, PREFSENS
 (dBm)

	5, 10, 15 
	15
	G-FR1-A1-1 (Note 1)
	 -102.4 

	10, 15 
	30
	G-FR1-A1-2 (Note 1)
	 -102.5 

	10, 15
	60
	G-FR1-A1-3 (Note 1)
	 -99.6

	20 
	15
	G-FR1-A1-4 (Note 1)
	 -96.0

	20 
	30
	G-FR1-A1-5 (Note 1)
	 -96.3 

	20 
	60
	G-FR1-A1-6 (Note 1)
	 -96.4 


Issue 1-3-2: ACS
Follow the discuss in thread 307.
Issue 1-3-3: ACS
Follow the discuss in thread 307.
Issue 1-3-3: Dynamic range
Option 3: 
- not to define Rx dynamic range requirements for GEO NTN BS;
- further check the dynamic range for LEO 1200 and LEO 600
Issue 1-3-4: Co-location requirement for out-of-band blocking
Option 1: this requirement is not needed
Issue 1-3-5: In-channel selectivity
There is no clear majority view on either option. Further discuss in the 2nd round.
· Proposals
· Option 1: Not to define ICS requirement for NTN BS
· Option 2: define in-channel selectivity as [IoT level+9dB] dB for NTN BS
· Option 3: Other, please specify.

	Sub-topic #1-4
	Issue 1-4-1: Tx requirement for BS type 1-O
The following Proposals in the table seem agreeable. 
Further discuss X scaling factors for OTA out-of-band emission and OTA transmitter spurious emission
	Requirement
	Proposal

	Radiated transmit power
	The requirement in 38.104 can be used as the starting point, e.g. it’s up to manufacturer declaration

	OTA base station output power
	The TRP value can be determined once the NTN class in is concluded in thread 306.

	OTA output power dynamics
	

	OTA RE power control dynamic range
	Same limits than 1-H

	OTA total power dynamic range
	Same limits than 1-H

	
	

	OTA transmit ON/OFF power
	NA, only for TDD operations

	OTA transmitted signal quality
	

	OTA frequency error
	Same limits than 1-H

	OTA modulation quality
	Same limits than 1-H

	OTA occupied bandwidth
	Same limits than 1-H

	OTA ACLR
	Same limits than 1-H, FFS on X scaling.

	OTA out-of-band emission
	Same limits than 1-H, FFS on X scaling.

	OTA transmitter spurious emission 
	Same limits than 1-H

	OTA transmitter intermodulation 
	Not needed for 1-H and 1-O




	Sub-topic #1-5
	Issue 1-5-1: declarations on Rx requirement
The following OSDD declaration and OTA REFSENS RoAoA declaration are considered as starting point. And further check in performance part discussion.
	Rx requirement
	Classification
	Applicability levels
	Coverage range
	Number of

	
	
	FR1
	
	FR1
	
	conformance directions

	OTA sensitivity
	Directional
	Minimum EIS
	
	OSDD
	
	5

	OTA reference sensitivity
	Directional
	OTA REFSENS
	
	OTA REFSENS RoAoA
	5

	OTA Dynamic range
	Directional
	OTA REFSENS
	
	OTA REFSENS RoAoA
	
	1

	OTA adjacent channel selectivity
	Directional
	minSENS
	
	minSENS RoAoA
	
	1

	OTA in-band blocking
	Directional
	OTA REFSENS and minSENS
	
	OTA REFSENS RoAoA and minSENS RoAoA
	
	5

	OTA out-of-band blocking
	General requirement
	Directional
	minSENS
	
	minSENS RoAoA
	
	1

	OTA receiver spurious emissions
	TRP
	See clause 7.7
	
	N/A
	
	See annex I

	OTA in-channel selectivity
	Directional
	minSENS
	
	minSENS RoAoA
	
	1

	NOTE 1:	Directional requirement does not imply one compliance direction only. The directional requirement applies to a single direction at a time.
NOTE 2:	The compliance direction for co-location blocking is applicable for the wanted signal only but not the interfering signal.



Issue 1-5-2: Regarding the Rx RF requirements

	Requirement
	Proposal

	OTA sensitivity
	Based on manufacturer declaration and the declared directions.

	OTA reference sensitivity level
	FFS in the 2nd round whether to define this requirement for BS type 1-O

	OTA dynamic range
	Same limits than 1-H but adjusted with NTN ΔOTAREFSENS

	OTA ACS
	Similar to 1-H  but based on NTN EISminSENS adjusted with NTN ΔminSENS

	OTA blocking
	Similar to 1-H but adjusted with NTN ΔOTAREFSENS for intererfer as well

	
	Based on NTN EISminSENS adjusted with 
NTN ΔminSENS for the interferer

	OTA out-of-band blocking
	Similar to 1-H  but based on NTN EISminSENS

	OTA receiver spurious emission 
	Same limits than 1-H

	OTA receiver intermodulation
	Not applicable for NTN 1-H and 1-O

	OTA in-channel selectivity
	Similar to 1-H adjusted with NTN ΔminSENS for both wanted signal and interefer values



Further discuss the following proposal 2 and Proposal 6 from R4-2201817 in the 2nd round, Proposal 3 will be discussed later in the performance part.
Proposal 2: for 1-O, define only OTA sensitivity requirement (and not OTA reference sensitivity level).
Proposal 3: set of related manufacturer declarations to be reused from NR BS, as baseline (this work belongs to the Performance part of the WI).
Proposal 6: Not to define OTA ICS requirement for NTN SAN.




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)
Open issue summary
Issue 1-5-1: Transmitter unwanted emissions (BS type 1-H)
· Proposal
· Option 1: Specify satellite access node OBUE based on TN BS MSR BC1 OBUE and scaling according to ACLR
· Scaling according to ACLR value may be needed.
· Option 2: Specify satellite access node OBUE based on TN BS OBUE and scaling according to ACLR
· Recommended WF
· TBA
Issue 1-5-2: Intra system transmitter intermodulation requirements (BS type 1-H)
· Proposal
· Option 1: define intra system transmitter intermodulation requirements for NTN.
· Option 2: Other, please specify.
· Recommended WF
· TBA
Issue 1-5-3: In-channel selectivity (BS type 1-H)
· Proposals
· Option 1: Not to define ICS requirement for NTN BS
· Option 2: define in-channel selectivity as [IoT level+9dB] dB for NTN BS
· Option 3: Other, please specify.
· Recommended WF
· TBA
Issue 1-5-4: Whether Scaling factors are needed for SAN BS type 1-O out-of-band emission and OTA transmitter spurious emission?
· Proposals
· Option 1: Yes.
· Option 2: No.
· Recommended WF
· TBA
Issue 1-5-5: Whether to define OTA reference sensitivity level for SAN type 1-O?
· Proposals
· Option 1: Yes.
· Option 2: No.
· Recommended WF
· TBA

Issue 1-5-6: Whether to define OTA ICS requirement for SAN type 1-O?
· Proposals
· Option 1: Yes.
· Option 2: No.
· Recommended WF
· TBA
Companies views
	Company
	Comments

	Ericsson
	Issue 1-5-1: We have the same OBUE with both options (cat B).

Issue 1-5-2: We would need further analysis on Huawei’s proposal.

Issue 1-5-3: Option 2

Issue 1-5-4: No, option 2.

Issue 1-5-5: Yes, option 1. 

Issue 1-5-6: Yes, option 1.



	ZTE
	Issue 1-5-1: with clarifications from Ericsson, it should be fine for us to go with both option with scaling factor.

Issue 1-5-2: no strong opinions on that, Huawei’s proposal seems reasonable.

Issue 1-5-3: Option 2

Issue 1-5-4: No, option 2.

Issue 1-5-5: Yes, option 1. 

Issue 1-5-6: Yes, option 1.


	CATT
	Issue 1-5-1: with clarifications from Ericsson, we are fine with both options.

Issue 1-5-2: we proposed to further analysis this issue.

Issue 1-5-3: ok to move forward with option 2.

Issue 1-5-4: Option 2.

Issue 1-5-5: Option 1. 

Issue 1-5-6: Option 1.



	Huawei
	Issue 1-5-1: it is still confusing why we would refer to MSR. If both options are the same, then let‘s not confuse people and follow Option 2.
Issue 1-5-2: fine to keep it open. For sake of closing the Core part, we may need to provide tentative requirements for the next meeting anyway. 
Issue 1-5-3: our preference was not to define it, but we can follow majority view here. 
Issue 1-5-4: we would prefer to keep this decision in [], as to further verify if no scaling is OK from the AAS architecture point of view. There was not much discussion on this. 
Issue 1-5-5: No. you aim was to simplify the OTA requirements. It seems all other companies want to define it so we will not block it.
Issue 1-5-6: same as 1-5-3.

	THALES
	Issue 1-5-1: The difference between the 2 options are not clear, they seem similar. 

Issue 1-5-2: Option 2, it does not seem something urgent.

Issue 1-5-3: Same view as Huawei.





Summary for 2nd round
	
	Status summary 

	Sub topic 1-5
	Issue 1-5-1: Transmitter unwanted emissions (BS type 1-H)
It was clarified that there is no difference between option 1 (TN BS MSR BC1 OBUE) and  Option 2 (TN BS OBUE). It is proposed to agree the following,
Specify satellite access node OBUE based on TN BS OBUE and scaling according to ACLR

Issue 1-5-2: Intra system transmitter intermodulation requirements (BS type 1-H)
Keep this issue open and FFS.

Issue 1-5-3: In-channel selectivity (BS type 1-H)
Seems ok to move forward with Option 2, define in-channel selectivity as [IoT level+9dB] dB 

Issue 1-5-4: Whether Scaling factors are needed for SAN BS type 1-O out-of-band emission and OTA transmitter spurious emission?
Take the following decision as baseline and pending further check in RAN4#102-e meeting.
[X scaling factor is not needed for SAN BS type 1-O OOBE and transmitter spurious emissions.]

Issue 1-5-5: Whether to define OTA reference sensitivity level for SAN type 1-O?
Seems ok to move forward with Option 1, OTA reference sensitivity level is defined for SAN type 1-O.

Issue 1-5-6: Whether to define OTA ICS requirement for SAN type 1-O?
Seems ok to move forward with Option 1, OTA ICS requirement is defined for SAN type 1-O is defined.




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

	R4-2200073
	CATT
	Proposal 1: it is proposed to consider QPSK and 16QAM in Rel-17.
Proposal 2: it is proposed to reuse -50dBm/MHz co-existence requirement for NTN UE.

	R4-2200331
	Mediatek India Technology Pvt.
	QAM
Observation 1: Regarding GEO 18000~36000 km, it seems there is additional 23.5~29.5dB path loss compared to LEO 1200km.    
Proposal 1: Regarding high free space path loss between UE and satellites for NTN system, ability to take 64QAM is low. NTN UE UL 64QAM can be optional capability.
ACLR
Observation 2: In NTN Tdocs [4] and [5], there are discussion about ACIR which is relevant to ACLR. From implementation perspective, it is challenging to have higher NTN UE ACLR than NR 30dB ACLR.   
Proposal 2: Based on above observation, regarding TX ACLR of UE band n255 and n256, the ACLR is [30dB]. 
Spurious emission
· General spurious emissions
Proposal 3: By checking mobile UE requirements from TS 38.101-1 and ERC Recommendation 74-01, the general spurious requirement is the same. NR UE’s general spurious requirements from TS 38.101-1 are reused for NTN.  
· Spurious emission for UE co-existence
Proposal 4: Bands n24 and n255 are co-band and same frequency range. To assume n255 reuses n24 spurious emission requirements for UE co-existence.
Proposal 5: To consider using single filter for n256(Band BW=30MHz) and n65(90MHz), the n65 spurious emission requirements for UE co-existence is baseline for n256.  


	R4-2200783
	Qualcomm Incorporated
	Proposal 1: MPR and A-MPR will be decided once ACLR/SEM is concluded by co-existence study. For A-MPR, the new signallings are needed if any.
Proposal 2: Keep 64QAM at this stage since for some of scenarios such as LEO600 Rural and Urban, 64QAM is possible for UL. 
Observation 1: It is necessary to specify the spurious emission requirements for UE co-existence for NTN.
Proposal 3: For the UE co-existence bands, the protected bands defined for band n24 and n65 should be the starting point.

	R4-2201310
	Huawei, HiSilicon
	Proposal 1: If co-existence study shows that ACLR results for NTN UE are less than 30dB, it’s recommended for working group to trade off option 1 and option 2.
Proposal 2: To include UL 64QAM for NTN UE.
Observation 1: the general spurious emission requirements specified in ERC Recommendation 74-01 for mobile earth station are similar with general spurious emission requirements specified in TS 38.101-1 for IMT UE.
Proposal 3: It’s recommended not to specify the Minimum output power requirements for NTN UE.

	R4-2201312
	Huawei, HiSilicon
	TP

	R4-2201322
	Ericsson
	Proposal1: NTN UE ACLR limit could be specified with 30dB value.
Proposal2: Specify NTN UE SEM as defined in clause 6.5.2.2 of TS 38.101-1.
Proposal3: Specify spurious coexistence limit of -50dBm with all TN bands, band n65 should be considered as the only possible exception.


	R4-2201472
	ZTE Corporation
	Proposal 1: to reuse the existing FR1 PC3 ACLR and SEM requirement for NTN UE.
Proposal 2: for some NTN related regulatory requirement which cannot been met by SEM and spurious emission requirement, this could be addressed by A-MPR requirement.
Observation 1: it might be challenging to support 64QAM in all NTN scenarios, not sure whether UL 64QAM UE capability should be updated as optional instead of mandatory anymore.

	R4-2200074
	CATT
	Proposal 1: The requirements of NF, SNR, IM, diversity gain for TN UE can be reused for NTN UE on same frequency.
Proposal 2: The FRC for TN UE REFSENS can be reused for NTN UE.
Proposal 3: REFSENS for n24 and n65 may be reused for NTN UE in n255 and n256 with SCS and bandwidth further discussion.
Observation: The maximum input power level may do not need to specify up to -25dBm.

	R4-2200332
	Mediatek India Technology Pvt.
	Path Loss:
Observation 1: In [1], LEO1200 has 132.5 dB CL loss which is 6dB higher than LEO600 CL. Regarding GEO 18000~36000 km, it seems there is additional 23.5~29.5dB loss compared to LEO 1200km. 
Observation 2: To confine TX power into small number of PRB may be helpful for link budget.
UE REFSENS:
Observation 3: In TR38.821, regarding DL of 2GHz with SC 5/10/15/20/25/30, since CNR range for 10MHz CBW is -5.2dB to 7.2dB, SNR of -1dB could be the reference assumption.   
Proposal 1: Regarding handheld UE size limitation of low- and mid-bands, to adopt UE’s 2RX as reference assumption for diversity gain.      

Proposal 2: From implementation perspective, NR REFENS IM can be reused for NTN IM.  
Observation 4: When single wide-band filter is used for bands n256(Band BW=30MHz) and n65(90MHz), blocker rejection capability for n256 could be further improved by optimizing matching circuits’ rejection with the cost of increasing insertion loss. Regarding n255 and n24, co-band is between n255 and n24(Band BW=34MHz), there is no potentially specific change for REFSENS requirement.
When single wide-band filter is used for bands n256(Band BW=30MHz) and n65(90MHz), blocker rejection capability for n256 could be further improved by optimizing matching circuits’ rejection with the cost of increasing insertion loss.
Proposal 3: Single wide-band filter is for bands n256 and n65. UE REFSENS of band n256 is [-99.5dBm] per 5MHz. Co-band filter is for bands n255 and n24, REFSENS is [-100dBm] per 5MHz.
Maximum input level:
Proposal 4: Despite the NTN CL likely being higher than CL between TN BS and UE, there does not seem to be much gain in defining a different requirement, to consider reusing TN maximum input level for NTN.  
ACS:
Observation 5: From [4], it seems 33dB ACS for CBW of 5MHz is enough for most cases. From implementation perspective, to consider reusing NTN ACS as assumption. 
Proposal 5: Based on above observation, UE ACS requirement of 5MHz CBW is [33dB]
NBB and IBB for band n255/n256:
Proposal 6: For frequency lower than 2.7GHz, there are potential TN interferers. To consider reusing TN UE NBB and IBB requirements for NTN UE as assumption. 
OBB for band n256:
Observation 6: Regarding reusing n65 filter for band n256, OBB blocker becomes in-band blocker. OBB blocking level needs further discussion. 
Intermodulation characteristics
Proposal 7: To assume the same interfering signals for guaranteeing TN and NTN UE performance, TN wide-band intermodulation parameters in Table 7.8.2-1 of TS 38.101-1 could be reused for NTN.  

	R4-2200784
	Qualcomm Incorporated
	Proposal 1: RAN4 to define the REFSENS of n255 and n256 as below (reusing REFSENS from n24 and n65):
Table 1: REFSENSE of n255 and n256
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n255
	15
	-100.0
	-96.8
	-95.0
	-93.8
	
	
	
	
	
	

	
	30
	
	-97.1
	-95.1
	-94.0
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	
	
	
	
	
	

	n256
	15
	-99.5
	-96.3
	-94.5
	-93.3
	
	
	
	
	
	

	
	30
	
	-96.6
	-94.6
	-93.5
	
	
	
	
	
	

	
	60
	
	-97.0
	-94.9
	-93.7
	
	
	
	
	
	



Proposal 2: To consider 20dB relaxation for maximum input level compared with TN as the starting point.
Proposal 3: Blocking and spurious response requirements defined in TS38.101-1 can be reused for NTN UE.

	R4-2201223
	Xiaomi
	TP

	R4-2201224
	Xiaomi
	Observation 1: the maximum received power is -47.2 dBm for 20 MHz which is very lower than -25dBm in TN
Proposal 1: if the REFSENS requirement for NTN is similar for TN, -25dBm could be reused for NTN FR1 to keep the dynamic range is the same.

	R4-2201311
	Huawei, HiSilicon
	Proposal 1: To specify the REFSENS for band n255 as below in table 1 and table 2.
Table 1: Two antenna port reference sensitivity QPSK PREFSENS
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	Duplex Mode

	n255
	15
	-100.0
	-96.8
	-95.0
	-93.8
	FDD

	
	30
	
	-97.1
	-95.1
	-94.0
	

	
	60
	
	-97.5
	-95.4
	-94.2
	


Table 2: Uplink configuration for reference sensitivity
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Duplex Mode

	n255
	15
	25
	50
	75
	100
	FDD

	
	30
	
	24
	36
	50
	

	
	60
	
	10
	18
	24
	


Proposal 2: RAN4 specify the REFSENS assuming a dedicated 30MHz duplexer for band n256.
Proposal 3: To specify the REFSENS for band n255 as below in table 3 and table 4.
Table 3: Two antenna port reference sensitivity QPSK PREFSENS
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	Duplex Mode

	n256
	15
	-100.0
	-96.8
	-95.0
	-93.8
	FDD

	
	30
	
	-97.1
	-95.1
	-94.0
	

	
	60
	
	-97.5
	-95.4
	-94.2
	


Table 4: Uplink configuration for reference sensitivity
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Duplex Mode

	n256
	15
	25
	50
	75
	100
	FDD

	
	30
	
	24
	36
	50
	

	
	60
	
	10
	18
	24
	


Proposal 4: The FRC for receiver requirements for QPSK in clause A.3.2.2 from TS 38.101-1 are applicable for the satellite UE.
Proposal 5: it’s recommended not to specify the maximum input level requirements for satellite UE.

	R4-2201313
	Huawei, HiSilicon
	TP

	R4-2201323
	Ericsson
	Proposal1: NTN UE REFSENS for band n256 shall be evaluated using 9 dB noise figure, 2.5dB implementation margin and 3dB diversity gain. 

Proposal2: NTN UE REFSENS for band n256 shall not considered any additional degradation and could be derived directly from the following formula: 

	Reference Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM – diversity gain
Proposal3: Clarify in NTN BS and NTN UE TS scope that the specified requirements are assuming the NTN UEs are deployed away from any TN coverage area, considering an additional exclusion zone (1.5 km) from the TN edge. 
Proposal4: NTN UE ACS limit could be specified with 33dB value.


	R4-2201473
	ZTE Corporation
	Proposal 1: to reuse the maximum input power -25dBm for NTN UE.
Proposal 2: to reuse the existing FR1 PC3 ACS requirement 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 2-1 Transmitter requirements
Sub-topic description:
Open issues and candidate options before e-meeting:
UE ACLR and ACS discussion is handled in thread 308. And MPR/A-MPR discussion is pending ACLR/ACS discussion. This thread will not handle these requirements discussion now.

Issue 2-1-1: UE deployment assumption
· Proposals
· Option 1: Clarify in NTN BS and NTN UE TS scope that the specified requirements are assuming the NTN UEs are deployed away from any TN coverage area, considering an additional exclusion zone (1.5 km) from the TN edge.
· Option 2: other, please specify

· Recommended WF
Huawei: we should not restrict the scenario in core requirements specification meanwhile we can assume it as in co-existence study assumption. 
QC: We share similar view as Huawei. 
THALES: Share similar view as Huawei and QC.
MTK: share similar view as QC and Huawei. 
Hughes/Inmarsat/Omnispace/Ligado: share similar view as others. 
ZTE: If TN and NTN not in collocated channel, still possisble no need isotation . To capture some background information into TR instead of TS. 
Verizon/T-Mobile USA: We support option 1 as E/// explained. 
Issue 2-1-2: duplexer assumption for Band n256
· Proposals
· Option 1: 30MHz dedicated duplexer for band n256 is assumed
· Option 2: 90MHz band n65 duplexer is reused for band n256.
· Option 3: other, please specify
· Recommended WF
Huawei/ZTE: We prefer to take option 1 to achieve better performance. 
ZTE: we are open to check with UE and chipset vendors.
MTK: We think option 1 and option 2 has similar performance considering IL, rejection. We prefer option 2. 
QC: If option 2 used, out of band blocking need to be checked. We need to more time to check toghther with other requirements. 
Hughes: We prefer option 2 and ok to further discuss. 
Issue 2-1-3: 64QAM
· Proposals
· Option 1: it is proposed not to consider 64QAM in Rel-17
· Option 2: it is proposed to keep 64QAM in Rel-17
· Option 3: keep 64QAM as optional capability in Rel-17

· Recommended WF
· 

Issue 2-1-4: Minimum output power
· Proposals
· Option 1: it is proposed not to specify minimum output power requirement for NTN UE
· Option 2: other, please specify

· Recommended WF
· 
Huawei: based on co-existence study, UE always transmit MOP which means minimum output power not needed. Either relax the requirements or not specified. 
ZTE: The observation from Huawei is fact; we still prefer to keep the requirements for future proof. 
QC: This is the parameter in PC, we need to specify the requirements. 
Ericsson: I have similar comment as QC. 
THALES: We need this requirements, TN requirements can be reused. 
Agreement: Introduce Minimum output power requirements, further discuss whether relaxed value needed or not based on existing TN UE requirements 
Issue 2-1-5: General spurious emission
· Proposals
· Option 1: NR UE’s general spurious requirements from TS 38.101-1 are reused for NTN.
· Option 2: other, please specify

· Recommended WF
Agreement: Option 1
Issue 2-1-6: Spurious emission for UE co-existence（n255）
· Proposals
· Option 1: Reuse n24 spurious emission requirements for UE co-existence
· Option 2: Specify spurious coexistence limit of -50dBm with all TN bands, band n24 should be considered as the only possible exception.
· Option 3: Specify spurious coexistence limit of -50dBm for NTN UE, FFS on TN bands to be protected.
· Recommended WF
QC: In NR, -50dBm follow the minimum distance between UE to UE is 1-2 meter. Shall we follow the same assumption for NTN UE?
ZTE: NTN and TN UE still can be in same place if some guard band reserved among them. 
Verizon: in US regulatory, the minimum distance is 1 meter. 
AT&T: We prefer to the consistent assumption with co-existence. 
Agreement: Specify spurious coexistence limit of [-50dBm] for NTN UE, FFS on TN bands should be considered as the possible exception.
Issue 2-1-7: Spurious emission for UE co-existence（n256）
· Proposals
· Option 1: Reuse n65 spurious emission requirements for UE co-existence
· Option 2: Specify spurious coexistence limit of -50dBm with all TN bands, band n65 should be considered as the only possible exception.
· Recommended WF
Agreement: Specify spurious coexistence limit of [-50dBm] for NTN UE, FFS on TN bands should be considered as the possible exception.

Sub-topic 2-2 Receiver requirements
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2-1: Number of Rx antenna
· Proposals 
· Option 1: Regarding handheld UE size limitation of low- and mid-bands, to adopt UE’s 2RX as reference assumption for diversity gain.  
· Option 2: Other, please specify
· Recommended WF
· TBA
Agreement: Option 1
Issue 2-2-2: FRC
· Proposals 
· Option 1: the FRC for TN UE REFSENS can be reused for NTN UE 
· Option 2: Other, please specify
· Recommended WF
· TBA
Agreement: Option 1
Issue 2-2-3: NF, SNR, IM diversity gain
· Proposals 
· Option 1: The requirements of NF, SNR, IM, diversity gain for TN UE can be reused for NTN UE on same frequency
· Option 2: Other, please specify
· Recommended WF
· TBA
Agreement: Option 1
Issue 2-2-4: REFSENS for n255
· Proposals 
· Option 1:  to specify the REFSENS for band n 255 
REFSENSE of n255 
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n255
	15
	-100.0
	-96.8
	-95.0
	-93.8
	
	
	
	
	
	

	
	30
	
	-97.1
	-95.1
	-94.0
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	
	
	
	
	
	



· Option 2: other please specify
Agreement: Option 1 with baseline 
Issue 2-2-5: REFSENS for n256
· Proposals 
· Option 1:  to specify the REFSENS for band n256 as below table 
REFSENSE of n256
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n256
	15
	-99.5
	-96.3
	-94.5
	-93.3
	
	
	
	
	
	

	
	30
	
	-96.6
	-94.6
	-93.5
	
	
	
	
	
	

	
	60
	
	-97.0
	-94.9
	-93.7
	
	
	
	
	
	



· Option 2: to specify the REFSENS for band n256 as below table 
REFSENSE of n256
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n256
	15
	-100.0
	-96.8
	-95.0
	-93.8
	
	
	
	
	
	

	
	30
	
	-97.1
	-95.1
	-94.0
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	
	
	
	
	
	


· Option 3: other, please specify

Issue 2-2-6: Maximum input level
· Proposals 
· Option 1: Reusing TN maximum input level for NTN
· Option 2: Consider 20dB relaxation for maximum input level compared with TN as the starting point.
· Option 3: Do not define maximum input level requirement for NTN UE.
· Recommended WF
· TBA
Huawei: Current requirement MCL following the assumption minimum distance as 35 meter. 
QC: Have similar observation as Huawei. 
Agreement: Define maximum input level requirements for NTN UE, Further discuss the relaxation compared to TN requirements 
Issue 2-2-7: NBB and IBB for band n255/n256
· Proposals 
· Option 1: For frequency lower than 2.7GHz, there are potential TN interferers. To consider reusing TN UE NBB and IBB requirements for NTN UE as assumption.
· Option 2: other, please specify

· Recommended WF
· TBA
Agreement: Option 1
Issue 2-2-8: Rx intermodulation characteristics
· Proposals 
· Option 1: To assume the same interfering signals for guaranteeing TN and NTN UE performance, TN wide-band intermodulation parameters in Table 7.8.2-1 of TS 38.101-1 could be reused for NTN.
· Option 2: other, please specify

· Recommended WF
· TBA
Agreement: Option as starting point 
Companies views’ collection for 1st round 
Open issues 
Example 1
	Company
	Comments

	Skyworks
	· Issue 2-1-2: duplexer assumption for Band n256: 
Option 2 n256 UE shall assume the reuse of band n65 filter
· Issue 2-1-7: Spurious emission for UE co-existence（n256）
Option 2: Specify spurious coexistence limit of -50dBm with all TN bands, band n65 should be considered as the only possible exception.
Sub topic 1-2:
….
Others:

	ZTE
	Issue 2-1-1:
From our understanding, geo separation is only necessary for NTN and TN in adjacent channel, if with some guardband reserved, it should be still possible to be deployed in the same area.  This information could be kept in TR instead of TS since it cannot mandate anything in the conformance testing we think.
Issue 2-1-2:
Option 1 is more preferred, however we are also open to further discuss the option 2 for the ease of implementation efforts.
Issue 2-1-3:
Similar comment as DL part, we could see its challenging to support 64QAM in uplink in general,  if companies have strong motivation and preference to support that, maybe it could be one optional capability.
Issue 2-1-4:
Even though in the coexistence study, NTN UE is always transmitting with maximum output power, however we could still see its possibility to have certain power control. If without minimum output power, then there would be no Tx dynamic range requirement imposed on NTN UE Tx transmitter anymore, this might be misleading for the implementation.
Issue 2-1-5:
Fine with option 1
Issue 2-1-6:
-50dBm is fine for us, however for the coexistence band ,we need more discussions on its practical deployment globally to identify its coexistence bands;
Issue 2-1-7:
Similar comment as Issue 2-1-6.

	MediaTek 
	Issue 2-1-2:
Option 2 is preferred.
Issue 2-1-3:
We share same view as ZTE.
Issue 2-1-5:
Option 1
Issue 2-1-6:
Option 1. We are also open to option 2.
Issue 2-1-7:
Option 1 or option 2.

	CATT
	Issue 2-1-1:
Fine with option 1
Issue 2-1-2:
Prefer option 1 to achieve better performance if implementation effort is affordable.
Issue 2-1-3:
Option 1. 
Issue 2-1-4:
Clarification to Huawei, why minimum output power requirement is not needed for NTN UE?
Issue 2-1-5:
Fine with option 1
Issue 2-1-6:
Either option 2 or option 3.
Issue 2-1-7:
Similar comment as Issue 2-1-6.

	Huawei
	Issue 2-1-1:
It’s just assumption for UE co-existence. There is no need to do the specific restriction on real deployment in the spec.
Issue 2-1-2:
Option 1. 30MHz dedicated duplexer for band n256 can achieve better performance for UE. But I’m open to discuss option 2 if technical reason is justified.
Issue 2-1-3:
We support option 2.
Issue 2-1-4:
Option 1.
To ZTE, why do we need to specify the Tx dynamic range requirement if UE always transmit the Maximum output power.
To CATT, NTN UE can’t transmit the minimum output power due to the large path loss. It’s similar with the Maximum input level.
Issue 2-1-5:
Option 1
Issue 2-1-6:
Need to further identify its coexistence bands; It should be careful whether AMPR is needed.
Issue 2-1-7:
Need to further identify its coexistence bands; It should be careful whether AMPR is needed.

	Qualcomm
	Issue 2-1-1:
Disagree with Option 1
Indeed, we have the option with 1.5km isolation in the co-ex for CASE 1. But it doesn’t mean there will be no TN UEs within isolation area. Otherwise, there will be coverage hole which is not the real deployment. With this isolation, what we want to simulate is to accommodate for UE with TN and NTN capabilities will access to TN when TN signal is larger than NTN signal. So TN UEs should be able to deploy in the isolation area. Note that in any case, per the co-ex study, NTN will not lead to the T-put loss. So in our view, we should not capture option 1 in TS. Instead, we ca say interference from TN at adjacent channel might lead to performance degradation in the TR as the general rule for NTN ACLR/ACS requirements.
Issue 2-1-2:
More discussion is needed. Reusing 90MHz can leverage the current UE design if 90MHz is used, in addition to the OOB degradation, the wide filter will make UE to be difficult to satisfy the UE-UE co-ex spurious, e.g., to B34. The option 1 has more pros and the only cons is a new duplexer might be needed.
Issue 2-1-3:
Prefer option 3 but it should depend on the input from Satellite industry.
Issue 2-1-4:
Min. output power is needed otherwise there will be issue for power control since min. output power is needed.
Issue 2-1-5:
If TN requirements can be reused, Option 1 is OK.
Issue 2-1-6:
The co-ex limit is related with Issue 2-1-1 saying if isolation is decided then the limit might be much relaxed than -50dBm since this was specified considering 1-2m between UEs.
Issue 2-1-7:
Same comments as above. Additionally, it is also related with issue 2-1-2. Need more discussion before making the conclusion.


	Ericsson
	Issue 2-1-1:   Option 1 should be captured somehow to avoid any misunderstanding in the future.
Issue 2-1-2:   we prefer option 1
Issue 2-1-3:   option 2 with optional support / option 3
Issue 2-1-4:   If we go for option 1, it should be clearly stated that NTN UE will always transmit at max power then. This should have some impact on existing power control scheme.
Issue 2-1-5:   option 1
Issue 2-1-6:   option 2 but as it’s n255, it should be n24 instead of n65 for the exception.
Issue 2-1-7:   same as issue 2-1-6


	Hughes/EchoStar
	Issue 2-1-2:
Prefer option 2 

	Inmarsat
	Issue 2-1-1:
We cannot agree to option 1, we share similar reasoning as Qualcomm, the isolation area in the coexistence analysis was introduced only for scenario simulation purposes. In a real deployment scenario both TN and NTN UEs should be able to be deployed without an isolation zone and the UE will select based on best signal.  Moreover, it’s clear from simulation that NTN will not cause any degradation to TN (the opposite, in fact, as the TN signal is stronger), so there is no scope for introducing restrictions to NTN UE deployment.
Issue 2-1-2:
No strong views.
Issue 2-1-3:
Option 2 or 3.  We are fine it being an optional capability (UE capability for UL, vendor declared feature for DL) but it should not be be precluded. 
Issue 2-1-4:
We agree with views that a minimum output power needs to be specified.
Issue 2-1-5:
Fine with option 1
Issue 2-1-6:
Inmarsat cannot concur with the -50 dBm spurious requirement at this time without further understanding of the rationale. Out-of-band and spurious emissions standards are well established by various recommendations, and it is unclear why a more stringent requirement is necessary or may be reasonably expected.
Issue 2-1-7:
Same as Issue 2-1-6 – we cannot agree with the -50 dBm spurious requirement.

	Xiaomi
	Issue 2-1-1:
Agree with Huawei and Qualcomm
Issue 2-1-2:
Need more discussion
Issue 2-1-6/7:
OK with -50dBm as general, but for the specific protected band, it should discussed case by case.





Sub topic 2-2 
	Company
	Comments

	XXX
	

	ZTE
	Issue 2-2-1:
Fine with option 1.
Issue 2-2-2:
Fine with option 1.
Issue 2-2-3:
Option 1 could be more concrete to band 24 and band 65.
Issue 2-2-4/5:
Need more time to check its values.
Issue 2-2-6:
Option 1 is more preferred since NTN UE could be capable to have that Rx dynamic range capability.
Issue 2-2-7:
Fine with option 1 considering the standalone NB-IoT and remaining GSM carriers;


	MediaTek 
	Issue 2-2-1:
Option 1.
Issue 2-2-2:
Option 1.
Issue 2-2-3:
Option 1 at this stage.
Issue 2-2-4:
We are fine with Option 1.
Issue 2-2-5:
We are okay with Option 1.
Issue 2-2-6:
Option 1.
Issue 2-2-7:
Option 1.


	CATT
	Issue 2-2-1:
Fine with option 1.
Issue 2-2-2:
Fine with option 1.
Issue 2-2-3:
Fine with option 1.
Issue 2-2-4/5:
Need to determine the duplexer assumption for this band.
Issue 2-2-6:
Option 2 could be considered as starting point.
Issue 2-2-7:
Fine with option 1;
Issue 2-2-7:
Fine with option 1;


	Huawei
	Issue 2-2-1:
Option 1 is OK.
Issue 2-2-2:
Option 1.
Issue 2-2-3:
Firstly, we should conclude the assumption on the duplexer of band n256. For NF, it’s better to discuss it case by case. 
Issue 2-2-4
Option 1
Issue 2-2-5:
Option 2.
Issue 2-2-6:
Option 3 considering the large path loss between SAN and UE. Current maximum input level is based on the minimum distance between BS and UE.
Issue 2-2-7:
Whether to include NBB can be further checked.
Issue 2-2-8:
OK with option 1 if Tx intermodulation characteristics are agreed to be defined.

	Qualcomm
	Issue 2-2-1:
Ok with option 1.
Issue 2-2-2:
Ok with option 2.
Issue 2-2-3:
Can discuss RESENSE directly
Issue 2-2-4:
OK with Option 1.
Issue 2-2-5:
Related wit issue 2-1-2. Need more discussion.
Issue 2-2-6:
Considering the larger min. CL in NTN, we support option 2. For option 3, the maximum input level requirement is needed since for ACS case 2, one of parameters is depending on the maximum input power value.
Issue 2-2-7:
Option 1
Issue 2-2-8:
Option 1

	Ericsson
	Issue 2-2-1:   option 1
Issue 2-2-2:   option 1
Issue 2-2-3:   option 1, was already agreed in RAN4#101-e
Issue 2-2-4:   option 1
Issue 2-2-5:   option 2 but somehow linked to 2-1-2 
Issue 2-2-6:   option 1 or option 2 with 20dB in [].
Issue 2-2-7:   option 1
Issue 2-2-8:   option 1



	Hughes/EchoStar
	Issue 2-2-5:   Option 2

	Inmarsat
	Issue 2-2-1:  
Option 1

	Xiaomi
	Issue 2-2-1: Number of Rx antenna
Option 1
Issue 2-2-2: FRC
Option 1
Issue 2-2-3: NF, SNR, IM diversity gain
Option 1
Issue 2-2-4: REFSENS for n255
Ok with option 1
Issue 2-2-5: REFSENS for n256
Ok with option 1
Issue 2-2-6: Maximum input level
Option 1, but we are ok to give some relaxation considering the fact that the maximum received input power at UE is very low in real NTN deployment
Issue 2-2-7: NBB and IBB for band n255/n256
Option 1
Issue 2-2-8: Rx intermodulation characteristics
Option 1, if  it is needed.


	Omnispace
	Issue 2-2-1:  
Option 1



Example 2
Sub topic 1-1 
	Company
	Comments

	XXX
	


 
Sub topic 1-2 
	Company
	Comments

	XXX
	


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

	R4-2201312
	 Qualcomm: minimum output power requirement is under discussion.

	
	Company B

	
	

	R4-2201223
	 Qualcomm: need to more discuss on max. input power

	
	Company B

	
	

	R4-2201313
	 Qualcomm: depending on duplexer assumptions and maximum input power

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#2-1
	Issue 2-1-1: UE deployment assumption
No conclusion. Further discuss in the 2nd round.
· Proposals
· Option 1: Clarify in NTN BS and NTN UE TS scope that the specified requirements are assuming the NTN UEs are deployed away from any TN coverage area, considering an additional exclusion zone (1.5 km) from the TN edge.
· Option 2: other, please specify
Issue 2-1-2: duplexer assumption for Band n256
9 companies expressed views on the following 2 options. 5 companies prefer option 1, 2 companies prefer option 2 and 2 company prefer to futher discuss this issue.
Further discuss in the 2nd round.
· Proposals
· Option 1: 30MHz dedicated duplexer for band n256 is assumed
· Option 2: 90MHz band n65 duplexer is reused for band n256.
· Option 3: other, please specify
Issue 2-1-3: 64QAM
Include 64QAM (DL and UL ) for NTN satellite UE as optional feature with granularity [per UE]
Issue 2-1-4: Minimum output power
Option 2: Introduce Minimum output power requirements, further discuss whether relaxed value needed or not based on existing TN UE requirements
Issue 2-1-5: General spurious emission
Option 1: NR UE’s general spurious requirements from TS 38.101-1 are reused for NTN.
Issue 2-1-6: Spurious emission for UE co-existence（n255）
Agreement: Specify spurious coexistence limit of [-50dBm] for NTN UE. FFS on TN bands should be considered as the possible exception.
Issue 2-1-7: Spurious emission for UE co-existence（n256）
Specify spurious coexistence limit of [-50dBm] for NTN UE. FFS on TN bands should be considered as the possible exception.

Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Sub-topic#2-2
	Issue 2-2-1: Number of Rx antenna
Option 1: Regarding handheld UE size limitation of low- and mid-bands, to adopt UE’s 2RX as reference assumption for diversity gain.
Issue 2-2-2: FRC
Option 1: the FRC for TN UE REFSENS can be reused for NTN UE
Issue 2-2-3: NF, SNR, IM diversity gain
Option 1: The requirements of NF, SNR, IM, diversity gain for TN UE can be reused for NTN UE on same frequency
Issue 2-2-4: REFSENS for n255
Use option 1 as baseline.
· Option 1:  to specify the REFSENS for band n 255 
REFSENSE of n255 
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n255
	15
	-100.0
	-96.8
	-95.0
	-93.8
	
	
	
	
	
	

	
	30
	
	-97.1
	-95.1
	-94.0
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	
	
	
	
	
	



Issue 2-2-5: REFSENS for n256
Pending the decision on Issue 2-1-2. Further discuss in the 2nd round.
· Proposals 
· Option 1:  to specify the REFSENS for band n256 as below table 
REFSENSE of n256
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n256
	15
	-99.5
	-96.3
	-94.5
	-93.3
	
	
	
	
	
	

	
	30
	
	-96.6
	-94.6
	-93.5
	
	
	
	
	
	

	
	60
	
	-97.0
	-94.9
	-93.7
	
	
	
	
	
	



· Option 2: to specify the REFSENS for band n256 as below table 
REFSENSE of n256
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n256
	15
	-100.0
	-96.8
	-95.0
	-93.8
	
	
	
	
	
	

	
	30
	
	-97.1
	-95.1
	-94.0
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	
	
	
	
	
	


· Option 3: other, please specify
Issue 2-2-6: Maximum input level
Define maximum input level requirements for NTN UE. Further discuss the relaxation compared to TN requirements
Issue 2-2-7: NBB and IBB for band n255/n256
Option 1: For frequency lower than 2.7GHz, there are potential TN interferers. To consider reusing TN UE NBB and IBB requirements for NTN UE as assumption.
Issue 2-2-8: Rx intermodulation characteristics
Option 1: To assume the same interfering signals for guaranteeing TN and NTN UE performance, TN wide-band intermodulation parameters in Table 7.8.2-1 of TS 38.101-1 could be reused for NTN.




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)
Open issue summary
Issue 2-5-1: UE deployment assumption
· Proposals
· Option 1: Clarify in NTN BS and NTN UE TS scope that the specified requirements are assuming the NTN UEs are deployed away from any TN coverage area, considering an additional exclusion zone (1.5 km) from the TN edge.
· Option 2: Clarify in TR 38.86 that the specified requirements are assuming the NTN UEs are deployed away from any TN coverage area, considering an additional exclusion zone (1.5 km) from the TN edge.
· Recommended WF
· TBA
Issue 2-5-2: duplexer assumption for Band n256
· Proposals
· Option 1: 30MHz dedicated duplexer for band n256 is assumed
· Option 2: 90MHz band n65 duplexer is reused for band n256.
· Option 3: other, please specify
· Recommended WF
· TBA
Issue 2-5-3: TN bands to be protected  for UE co-existence (n255)
· Proposals
· Option 1: Reuse the protected bands for n24
· Option 2: All TN bands with band n24 as the only possible exception.
· Option 3: other, please specify
· Recommended WF
· TBA
Issue 2-5-4: TN bands to be protected  for UE co-existence (n256)
· Proposals
· Option 1: Reuse the protected bands for n65
· Option 2: All TN bands with band n65 as the only possible exception.
· Option 3: other, please specify
· Recommended WF
· TBA
Issue 2-5-5: REFSENS for n256
· Proposals 
· Option 1:  to specify the REFSENS for band n256 as below table 
REFSENSE of n256
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n256
	15
	-99.5
	-96.3
	-94.5
	-93.3
	
	
	
	
	
	

	
	30
	
	-96.6
	-94.6
	-93.5
	
	
	
	
	
	

	
	60
	
	-97.0
	-94.9
	-93.7
	
	
	
	
	
	



· Option 2: to specify the REFSENS for band n256 as below table 
REFSENSE of n256
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n256
	15
	-100.0
	-96.8
	-95.0
	-93.8
	
	
	
	
	
	

	
	30
	
	-97.1
	-95.1
	-94.0
	
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	
	
	
	
	
	



· Recommended WF
· TBA

Companies views
	Company
	Comments

	MediaTek
	Issue 2-5-2: duplexer assumption for Band n256
We prefer option 2 and can take compromise for both option 1 and option 2. 
No matter option 1 or option 2 is used, requirements about coexistence/protection for band n34 still need to be met. If RF performance requirements(blocking, REFSENS) are met, both option 1 and option 2 are not precluded and up to UE implementation. 

Issue 2-5-3: TN bands to be protected  for UE co-existence (n255)
Option 1 or option 2. we think option 1 can be baseline. We are fine with option 2.

Issue 2-5-4: TN bands to be protected  for UE co-existence (n256)
Option 1 or option 2. we think option 1 can be baseline. We are fine with option 2.

Issue 2-5-5: REFSENS for n256
For sake of progress, we can compromise to option-2 REFSENS values with square brackets for further checking with vendors and contributing Tdoc next RAN4 meeting although we prefer option 1 in 1st round. We think n256 REFSENS can be settled down before RAN#95e meeting.
 

	Skyworks
	Issue 2-5-2: duplexer assumption for Band n256: for UEs to support efficiently in terms of size and cost multiple bands and multiple band combinations, it is essential to reuse the RF front end HW as much as possible. So we need to reuse the band n65 duplexer, furthermore as a duplexer manufacturer, as the n65 duplexer is mature there is little performance optimisation to gain by using a narrower filter. In any case a UE implementing an n65 duplexer shall be able to support band n256.

	Ligado Networks
	Issue 2-5-1: UE deployment assumption
We do not agree to Option 1.  For Option 2, which section of TR 38.863 will this note be captured in? It is not clear from the issue description. Can this be clarified?
Issue 2-5-3: TN bands to be protected  for UE co-existence (n255)
Option 2

	Huawei
	Issue 2-5-1: option 2.
Issue 2-5-2: option 1. This issue is related to some of RF requirements, e.g. REFSENS, out of band blocking and spurious emission. That’s why we need to assume this.
Issue 2-5-2: option 2.

	Qualcomm
	Issue 2-5-1:Option 2 but the wording should be further discussed. Nota that the isolation doesn’t mean neither TN UE or NTN UE could be deployed there.
Issue 2-5-2: prefer Option 1 at this stage. Not sure if can include both option 1 and Option 2 in the spec since two options will lead to different requirements.
Issue 2-5-3: Option 2
Issue 2-5-4: Depends on issue 2-5-1.
Issue 2-5-5: Depends on issue 2-5-1.


	Ericsson
	Issue 2-5-1: option 1, this is also discussed in thread #307.
Note that the exact wording would have to be further discussed, the proposal was not to capture the text as proposed: if an operator owns both TN and NTN spectrum, this assumption would not apply anymore.
We should capture all assumptions in the TR but there are some key assumptions we should also mention in the TS. If not, after a while, reader of the TS will consider all the requirements specified in the TS will be applicable for any situation/deployment.
Issue 2-5-2: preference for option 1 as it would give better performance. 
Issue 2-5-3: option 2, the list of protected bands for n24 was done taking into account where n24 would be deployed while satellite bands would be “deployed” worldwide by definition.
Issue 2-5-4: option 2, the list of protected bands for n65 was done taking into account where n65 would be deployed while satellite bands would be “deployed” worldwide by definition. Further discussion might be needed if option 2 in issue 2-5-2 is agreed.
Issue 2-5-5: prefer option 2 but depends on issue 2-5-2.

	MediaTek 
	Issue 2-5-2: 
We got newest feedback about evaluation of new 30MHz duplexer from additional FE vendor at this stage.
“Even if the BW is reduced to 30 MHz, n34 rejection will be same as n65 (only a few dB) and the improvement of IL will not be 0.5 dB”.
Slightly prefer option 2 at this stage. We are also open to option 1 if no concerns from FE vendors. Recommend to have further discussion with SKWS and other filter vendors for consensus.  

	Xiaomi
	Issue 2-5-2: 
At this stage we don’t want to preclude option 2. The gain and requirements for option 1 need more discussion.

	ZTE
	Issue 2-5-1:
No strong opinions on that, if necessary, some Note could be added in TS;
Issue 2-5-2: preference for option 1, open for further discussion.
 Issue 2-5-3/4: Option 3, it depends on further discussions from its deployment, option 2 is very inclusive and a bit too aggressive 
 Issue 2-5-5: 
It should depend on the discussion on issue 2-5-2.

	CATT
	Issue 2-5-1:
This is not urgent issue. Further consideration is needed on exact wording.
Issue 2-5-2: 
Option 1
 Issue 2-5-3/4: 
Option 3. Further consideration is needed.
 Issue 2-5-5: 
It should depend on the discussion on issue 2-5-2.

	Hughes/EchoStar
	Issue 2-5-1: TBD
Issue 2-5-2: prefer option 2, giving the flexibility for n256 NTN UE to work with n65 for service continuity. Open to discuss Option 1
Issue 2-5-4: unsure what this means, please clarify
Issue 2-5-5: prefer option 2 

	T-Mobile USA
	Issue 2-5-4: Option 2

	Inmarsat
	Issue 2-5-1
We cannot agree with Option 1.  Option 2 is better, but it should be clarified that this is for information only.
Issue 2-5-3
Option 2
Issue 2-5-4
Option 2

	THALES
	Issue 2-5-1: Option 2, this is also discussed in the thread [RAN4#101-e-bis][307]
It does not make sense to include the isolation distance in the TS. 
For TR is fine. 
Current TN networks do not have defined isolation distance for the UEs using adjacent channels of other terrestrial operators.
Issue 2-5-2: For the time being any of Option 2 or Option 1, since no implementation is currently existing. We should compare the advantages and disadvantages. To be verified with front-end vendors.
Issue 2-5-4: Option 3.
Issue 2-5-5: See 2-5-2, Option 2 or Option 1.

	MediaTek 
	Issue 2-5-1: 
Sorry for late comment. The general direction of Option 2 is preferred. However, we think terminology like exclusion zones is too strong, especially as the issue identified leading to the 1.5km isolation was actually TN to NTN interference, and the wording should be discussed further.




Summary for 2nd round
	
	Status summary 

	Sub topic 2-5
	Issue 2-5-1: UE deployment assumption
Seems no objection to capture the UE deployment assumptions in the TR. FFS on whether to capture something in the TS as well and FFS on the exact wording.
Issue 2-5-2: duplexer assumption for Band n256
Views on duplexer assumption are still divergent. FFS in the next meeting.
Issue 2-5-3: TN bands to be protected  for UE co-existence (n255)
Views on TN bands to be protected are still divergent. FFS in the next meeting.
Issue 2-5-4: TN bands to be protected  for UE co-existence (n256)
Views on TN bands to be protected are still divergent. FFS in the next meeting.
Issue 2-5-5: REFSENS for n256
FFS pending the decision on duplexer assumption.






Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on BS RF requirements for SAN type 1-H
	CATT
	

	WF on Tx RF requirement for SAN type 1-O
	ZTE
	

	WF on Rx RF requirement for SAN type 1-O
	Ericsson
	

	WF on UE RF requirement for NTN UE
	Huawei
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

	R4-2201312
	TP for 38.863 on UE transmission characteristics for satellite access
	Huawei
	To be revised
	

	R4-2201223
	TP for 38.863 on maximum input level for NTN UE
	Xiaomi
	To be revised
	

	R4-2201313
	TP for 38.863 on UE Receiver characteristics for satellite access
	Huawei
	To be revised
	

	R4-2200169
	
	CATT
	To be noted
	

	R4-2201318
	
	Ericsson
	To be noted
	

	R4-2201468
	
	ZTE
	To be noted
	

	R4-2201816
	
	Huawei
	To be noted
	

	R4-2201319
	
	Ericsson
	To be noted
	

	R4-2201469
	
	ZTE
	To be noted
	

	R4-2201817
	
	Huawei
	To be noted
	

	R4-2200167
	
	CATT
	To be noted
	

	R4-2201320
	
	Ericsson
	To be noted
	

	R4-2201470
	
	ZTE
	To be noted
	

	R4-2201818
	
	Huawei
	To be noted
	

	R4-2201819
	
	Huawei
	To be noted
	

	R4-2200168
	
	CATT
	To be noted
	

	R4-2201321
	
	Ericsson
	To be noted
	

	R4-2201471
	
	ZTE
	To be noted
	

	R4-2201820
	
	Huawei
	To be noted
	

	
	
	
	
	

	R4-2200073
	
	CATT
	To be noted
	

	R4-2200331
	
	Mediatek India Technology Pvt.
	To be noted
	

	R4-2200783
	
	Qualcomm Incorporated
	To be noted
	

	R4-2201310
	
	Huawei, HiSilicon
	To be noted
	

	R4-2201322
	
	Ericsson
	To be noted
	

	R4-2201472
	
	ZTE Corporation
	To be noted
	

	R4-2200074
	
	CATT
	To be noted
	

	R4-2200332
	
	Mediatek India Technology Pvt.
	To be noted
	

	R4-2200784
	
	Qualcomm Incorporated
	To be noted
	

	R4-2201224
	
	Xiaomi
	To be noted
	

	R4-2201311
	
	Huawei, HiSilicon
	To be noted
	

	R4-2201323
	
	Ericsson
	To be noted
	

	R4-2201473
	
	ZTE Corporation
	To be noted
	

	
	
	
	
	



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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

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

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	

	R4-2203124
	WF on BS RF requirements for SAN type 1-H
	CATT
	agreeable.
	

	R4-2203034
	[bookmark: _GoBack]WF on Tx RF requirement for SAN type 1-O
	ZTE
	Agreeable
	

	R4-2203035
	WF on Rx RF requirement for SAN type 1-O
	Ericsson
	Agreeable
	

	R4-2203036
	WF on UE RF requirement for NTN UE
	Huawei
	Agreeable
	

	R4-2203037
	TP for 38.863 on UE transmission characteristics for satellite access
	Huawei
	Agreeable
	

	R4-2203038
	TP for 38.863 on maximum input level for NTN UE
	Xiaomi
	Agreeable
	

	R4-2203039
	TP for 38.863 on UE Receiver characteristics for satellite access
	Huawei
	Agreeable
	

	
	
	
	
	




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

	Huawei
	Peng (Henry) Zhang
	zhangpeng169@huawei.com

	CATT
	Yuexia Song
	songyuexia@catt.cn



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)
