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Introduction
This E-mail thread will address the following issues for NTN BS and UE
· BS RF requirements 
· General aspects
· TX requirements
· RX requirements
· UE RF requirements
· TX requirements
· 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

	R4-2119556
	THALES
	Observation 1: Depending on the scenario, the equation used to compute ACIR is different, and is summarized in the Table for evaluation methodology. In some cases, we need to evaluate ACIR of NTN UE, in some other cases the ACIR of NTN Sat, or the ACIR of TN UE, or the ACIR of TN gNB. The simulation assumptions are therefore changing from scenario to scenario, the ACIR is computed differently based on different equation (the equation is different each time) and the parameters to be varied are also different.
Observation 2: From the scenario 2, it can be seen that increasing the ACS of the NTN Satellite node beyond 35 dB will not have a noticeable impact on the ACIR of the NTN Satellite node.
Proposal 1: RAN4 shall not consider the ACS of the NTN Satellite node higher than 35 dB.
Observation 3: From the scenario 3, it can be seen that increasing the ACLR of the NTN Satellite node beyond 25 dB will not have a noticeable impact on the ACIR of the TN UE.
Proposal 2: RAN4 shall not consider the ACLR of the NTN Satellite node higher than 25 dB.
Observation 4: From the scenario 5, it can be seen that increasing the ACLR of the NTN UE beyond 25 dB will not have a noticeable impact on the ACIR of the TN UE. For this reason it makes sense to use the same ACLR requirements for both TN UE and NTN UE.
Proposal 3: RAN4 shall consider the ACLR of the NTN UE same as for TN UE.
Proposal 4: RAN4 shall consider the ACS of the NTN UE same as for TN UE.

	R4-2117381
	CATT
	Proposal 1: it is proposed to replace “SATELLITE NODE” with “Sat-BS” in the box.
Proposal 2: it is proposed to introduce NTN BS classes for LEO1200 and LEO600 scenarios in Rel-17
Proposal 3: it is proposed that Output power dynamics requirement is reused for NTN.
Proposal 4: it is proposed to adopt 0.05 ppm for NTN BS.
Proposal 5: it is proposed to consider lower modulation QPSK and 16QAM and exclude 64QAM and 256QAM in Rel-17.
Proposal 6: It is proposed that only single carrier transmission is considered for NTN in Rel-17. TAE requirement is not needed in Rel-17.
Proposal 7: RAN4 to make a decision whether ACLR/UEM requirement should be based on NTN-NTN co-existence or not.
· If yes, NTN-NTN simulation needs to be moved to Phase 1.
Proposal 8: Tx intermodulation requirement is not needed for NTN BS in Rel-17. 

	R4-2118160
	Ericsson
	Observation 1: RAN4 will set requirements for the “satellite access node” as a whole. RAN4 will not specify requirement for any sub-component.
Observation 2: The reference point for satellite access node type 1-H would most likely be located in the NTN payload.
Proposal : Specify satellite access node’ spurious emissions based on ERC 74-01 Space stations’ limits, i.e. ITU Radio Regulations Annex 3.

	R4-2119205
	ZTE Corporation
	Proposal 1: to support both BS type 1-H and BS type 1-O in Rel-17.
Proposal 2: not to define BS station output limitation with WID update that co-channel coexistence between different NTN BSs are not included in Rel-17 scope.
Proposal 3: not to define the RE power dynamic range requirement.
Proposal 4: only to define QPSK and 16QAM for NTN based and reuse TN BS EVM requirements;
Proposal 5: to define MIMO related TAE requirement as 65ns and FFS for CA related TAE requirements;
Proposal 6: to seek NTN vendors’ feedback on MCL between Tx antenna and Rx antenna of own BS and other surrounding BS.
Proposal 7: propose to define Tx intermodulation requirements for NTN BS; 
Proposal 8: to support the NTN BS type 1-O with following OTA peak directions set and OTA coverage range declaration. 

	R4-2117382
	CATT
	Proposal 1: it is proposed to introduce REFENSE requirement for NTN BS as shown in Table 2.1-1. 
· SNR operating point, NF and IM can be reused for S band. FFS on noise figure.
Proposal 2: it is proposed that RAN4 decide which this requirement should be based on evaluations on NTN-NTN co-existence.
· If yes, NTN-NTN scenario needs to move to Phase 1 and simulation should be done ASAP.
Proposal 3: out-of-band blocking requirement is not needed for satellite BS.
Proposal 4: receiver intermodulation requirement is not needed for satellite BS.
Proposal 5: RAN4 discuss whether to keep ICS requirement for NTN BS. 
· If yes, the interference level should be changed for NTN BS. 


	R4-2118161
	Ericsson
	Proposal1: Consider the satellite access node’s noise figure as a whole, starting from the values in Table 1.
Observation1: Inputs are expected from satellite companies to better evaluate any impact of the feeder link + NTN Gateway sub-components on the noise figure (if any impact).
Observation2: As agreed in RAN4#100-e, NR FRCs (as described above) should be re-used for REFSENS.
	Satellite
	GEO
	LEO 600
	LEO 1200

	G/T (dB K-1)
	19
	1.1
	1.1

	G_Rx (dBi)
	51
	30
	30

	NF (dB)
	7.4
	4.3
	4.3


[bookmark: _Ref84947755]Table 1: Noise figure for GEO, LEO600 and LEO1200

	R4-2119142
	Huawei
	TP on adding Rx requirement for TR 38.863.

	R4-2119206
	ZTE Corporation
	Proposal 1: to adopt the following noise figure for NTN BS Rx requirement definition;
Proposal 2: not to define Rx dynamic range requirements for GEO NTN BS;
Proposal 3: to define Rx dynamic range requirements with IoT level as18dBc for LEO600KM NTN BS;
Proposal 4: to define Rx dynamic range requirements with IoT level as12dBc for LEO1200KM NTN BS;
Proposal 5: to propose maximum in-channel selectivity as [IoT level+9dB] dB for NTN BS;  
Proposal 6: to postpone the Rx intermodulation requirement discussion until we could have clear and confirmed agreement on spectral utilization and stable coexistence simulation assumption and outcome;
Proposal 7: to support the NTN BS type 1-O with following OSDD declaration and OTA REFSENS RoAoA declaration. 




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 General aspects
Sub-topic description:
In RAN4#100e meeting, it has been decided to use the following figure as starting point for NTN BS type 1-H requirement development. How to name the “NTN payload RF + Gateway + Non-NTN infrastructure gNB functions” in the box of figure 1.2.1-1 remains FFS.


Figure 1.2.1-1 reference point for BS type 1-H

Issue 1-1-1: How to name “NTN payload RF + Gateway + Non-NTN infrastructure gNB functions” in the box of Figure 1.2.1-1?
· Proposals
· Option 1: replace “Satellite Node” with “Sat-BS”
· Option 2: replace “Satellite Node” with “satellite access node”
· Option 3: Others, please specify
· Recommended WF
· 
· TBA

Option 2 is already concluded in Tuesday’s GTW.
Sub-topic 1-2 Tx requirements for Satellite BS
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2-1: Base station output power
· Proposals
· Option 1: Define different power classes for GEO/LEO/MEO/HEO etc. the following framework is proposed.
	NTN BS class
	Prated,c,AC

	NTN BS class A (TBD)
	(Note)

	NTN BS class B (LEO1200) 
	≤ TBD dBm

	NTN BS class C (LEO600)
	≤ TBD dBm

	NOTE:	FFS



· Option 2: Other, please specify.
· Recommended WF
· TBA
Conclusion in Tuesday’s GTW
Agreement: 
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.

Issue 1-2-2: RE power dynamic range
· Proposal
· Option 1: The current RE power dynamic range can be reused for Satellite BS 
· Option 2: not to define the RE power dynamic range requirement.
· If this option, please also provide reason for removal of this requirement.
· Recommended WF
· TBA


Issue 1-2-3: total power dynamic range
· Proposal
· Option 1: The current total power dynamic range requirement can be reused.
· The co-existence simulations indicate that there is no need to change the ACLR, SU can be reused from NR.
· Option 2: Other, please specify.
· Recommended WF
· TBA
Conclusion on Tuesday’s GTW
Option 2 is concluded.
The current total power dynamic range requirement can be reused.
· If the co-existence simulations indicate that there is no need to change the ACLR, SU can be reused from NR.
Issue 1-2-4: Frequency error  
· Proposal
· Option 1: The current requirement for WA BS can be reused, i.e. 0.05ppm.
· Other, please specify.
· Recommended WF
· TBA

Conclusion on Tuesday’s GTW:
Option 1:  The current requirement for WA BS can be reused, i.e. 0.05ppm.

Issue 1-2-5: Modulation quality (EVM)  
· Proposal
· Option 1: The current requirement can be reused for QPSK and 16 QAM for satellite BS.
· 64QAM and 256QAM is not considered in Rel-17.
· Option 2: others, please specify
· Recommended WF
· TBA

Conclusion on Tuesday’s GTW:
For Satellite Access Node DL transmission:
· The current requirement can be reused for QPSK and 16 QAM
· FFS whether 64QAM can be supported in FR1.
· 256QAM is not supported by Satellite Access node in Rel-17.

Issue 1-2-5a: Companies are invited to further check whether to support 64QAM for not for FR1,
· Proposal
· Option 1: Yes
· Option 2: No.
· Recommended WF
· TBA

Issue 1-2-6: Time alignment error
· Proposal
· Option 1: The TAE requirement is not needed for satellite BS in Rel-17.
· CA feature is not considered at this stage
· Option 2: TAE requirement for MIMO is reused for satellite BS and FFS on TAE for CA.
· Recommended WF
· TBA

Conclusion on Tuesday’s GTW:
CA is out of Rel-17 NTN WI scope for RAN4 requirements
FFS whether MIMO cases supported in Rel-17 NTN WI scope.

Issue 1-2-6a: Whether to include TAE requirement for MIMO?
· Proposal
· Option 1: Yes.
Please clarify in which condition MIMO can be supported for NTN
· Option 2: No. propagation condition does not support MIMO transmission.
· Recommended WF
· TBA

Issue 1-2-7: ACLR 
· Proposal
· Option 1: RAN4 decides which scenario the ACLR should be based on, NTN-NTN or NTN-TN.
· Option 2: The ACLR of the NTN Satellite node shall be no higher than 25 dB according to NTN – TN scenario simulation.
· Option 3: Others, please specify
· Recommended WF
· TBA

Issue 1-2-8: Transmitter spurious emissions
· Proposal
· Option 1: To follow the recommendation of ITU-R SM.329 and reuse current definition in 38.104.
· Option 2: Specify satellite access node’ spurious emissions based on ERC 74-01 Space stations’ limits, i.e. ITU Radio Regulations Annex 3.
· Recommended WF
· TBA

Issue 1-2-9: Protection of the BS receiver of own or different BS
· Proposal
· Option 1: Seek NTN vendors’ feedback on MCL between Tx antenna and Rx antenna of own BS and other surrounding BS.
· Option 2: Other, please specify.
· Recommended WF
· TBA

Issue 1-2-10: Co-location with other BS
· Proposal
· Option 1: This requirement is not needed since there is no co-location scenario foreseen for satellite.
· Option 2: Other, please specify.
· Recommended WF
· TBA

Issue 1-2-11: Transmitter intermodulation
· Proposal
· Option 1: This requirement is not needed since there is no nearby interfering signal reaching the transmitter unit via the antenna, RDN and antenna array.
· Option 2: Define Tx intermodulation requirements for NTN BS. 
· Pending further input from satellite operators on the exact scenario and MCL value.
· 
· Recommended WF
· TBA

Issue 1-2-12: Transmitter requirement for NTN BS type 1-O
Only 1 company has input for BS type 1-O as shown in the following table 1.2.2-1. Companies please provide comments on how to proceed with BS type 1-O?
· Option 1: Use the analysis in Table 1.2.2-1 as starting point and discuss in the next RAN4 meeting based on more inputs.
· Option 2: Other, please specify.
Table 1.2.2-1 Tx requirement for NTN BS type 1-O
	Tx requirement
	Classification
	Coverage range
	Number of

	
	
	FR1
	FR2
	conformance directions

	Radiated transmit power
	Directional
	OTA peak directions set
	OTA peak directions set
	5

	OTA BS output power
	TRP
	See annex I

	OTA output power dynamics
	Directional
	OTA peak directions set
	OTA peak directions set
	1

	OTA transmitter OFF power
	Co-location
	See clause 4.12 
	N/A
	See clause 4.12

	
	Directional
	N/A
	OTA peak directions set
(Note 2)
	1

	OTA transient period
	Co-location
	See clause 4.12
	N/A
	See clause 4.12

	
	Directional
	N/A
	OTA peak directions set
(Note 2)
	1

	OTA modulation quality
	Directional
	OTA coverage range
	OTA coverage range
	5

	OTA frequency error
	Directional
	OTA coverage range
	OTA coverage range
	1

	OTA time alignment error
	Directional
	OTA coverage range
	OTA coverage range
	1

	OTA occupied bandwidth
	Directional
	OTA coverage range
	OTA coverage range
	1

	OTA ACLR
	TRP
	N/A
	N/A
	See annex I


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


	OTA transmitter spurious emission
	General requirement
	TRP
	N/A
	N/A
	See annex I

	
	Protection of the BS receiver of own or different BS
	Co-location
	See clause 4.12
	N/A
	See clause 4.12

	
	Additional spurious emissions
	TRP
	N/A
	N/A
	See annex I

	
	Co-location with other base stations
	Co-location
	See clause 4.12
	N/A
	See clause 4.12

	OTA transmitter intermodulation
	Co-location
	See clause 4.12
	N/A
	See clause 4.12

	NOTE 1:	Directional requirement does not imply one compliance direction only. The directional requirement applies to a single direction at a time.
NOTE 2:	For FR2, RF Core requirements are defined on TRP levels. Conformance requirements are verified by EIRP measurements in the reference direction.



Sub-topic 1-3 Rx requirements for Satellite BS
Sub-topic description 
There should be no disagreement to use the following equation for satellite BS REFSENS requirement development. The open issue is how to determine each item in the formula.


Open issues and candidate options before e-meeting:
Issue 1-3-1: FRC
· Proposals
· Option 1: The FRCs specified in TS 38.104 shall be re-used to specify the satellite node Rx requirements. Specifically the following FRCs and DMRS pattern is re-used.
	
	BS Channel BW
	Subcarrier spacing
	Number of PRBS

	G-FR1-A1-1
	5 MHz
	15 kHz
	25

	G-FR1-A1-2
	5 MHz
	30 kHz
	11

	G-FR1-A1-3
	10 MHz
	60 kHz
	11

	G-FR1-A1-4
	20 MHz
	15 kHz
	106

	G-FR1-A1-5
	20 MHz
	30 kHz
	51

	G-FR1-A1-6
	20 MHz
	60 kHz
	24
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· Option 2: Other FRC’s are defined for satellite BS to address the low SNR operating point.
· Recommended WF
· TBA
Conclusion on Tuesday’s GTW:
Agreement: taking option 1 as starting point.

Issue 1-3-2: Noise figure 
· Proposals
· Option 1: Consider the satellite access node’s noise figure as a whole and use the following as starting point. 
· Satellite companies are encouraged to input on this.
	Satellite
	GEO
	LEO 600
	LEO 1200

	G/T (dB K-1)
	19
	1.1
	1.1

	G_Rx (dBi)
	51
	30
	30

	NF (dB)
	7.4
	4.3
	4.3



· Option 2: Other, please specify.
· Recommended WF
· TBA
Conclusion on Tuesday’s GTW:
Agreement: Option 1

Issue 1-3-3: Implementation margin
· Proposals
· Option 1: reuse the implementation margin for TN in the corresponding frequency. E.g. 2GHz IM for S band and 1.5GHz IM for L band.
· Option 2: Other, please specify.
· Recommended WF
· TBA
Conclusion on Tuesday’s GTW:
Agreement: Reusing margin from TN as [2dB].

Issue 1-3-4: Dynamic range
· Proposals
· Option 1: agree to use the following proposals,
· define IoT level as 18dBc for LEO600KM NTN BS;
· define IoT level as 12dBc for LEO1200KM NTN BS;
· not to define Rx dynamic range requirements for GEO NTN BS;
· Option 2: companies to confirm the IoT value by system-level simulation for co-channel interference.
· Other, please specify
· Recommended WF
· TBA

Issue 1-3-5: ACS
· Proposals
· Option 1: RAN4 decides which scenario ACS should be based on. NTN-NTN or TN-NTN?
· Option 2: The ACS of the NTN Satellite node shall not be higher than 35 dB
· Option 3, other, please specify
· Recommended WF
· TBA

Issue 1-3-6: In-band blocking/out-of-band blocking
· Proposals
· Option 1: to decide by system level simulations on CDF of blocking signal.
· Option 2: Other, please specify.
· Recommended WF
· TBA

Issue 1-3-7: co-location requirement
· Proposals
· Option 1: This requirement is not needed as there is no co-location scenario for satellite BS
· Option 2: Other, please specify.
· Recommended WF
· TBA

Issue 1-3-8: Receiver intermodulation
· Proposals
· Option 1: This requirement is not needed considering the scenario of satellite BS.
· Option 2: Postpone the Rx intermodulation requirement discussion until we could have clear and confirmed agreement on spectral utilization and stable coexistence simulation assumption and outcome.
· Recommended WF
· TBA

Issue 1-3-9: In-channel selectivity
· Proposals
· Option 1: RAN4 discuss whether to keep ICS requirement for NTN BS considering the calibration results, where the CL CDF is within 5dB difference. 
· If, yes, the interference level should be changed for NTN BS.
· Option 2: Other, please specify.
· Recommended WF
· TBA

Issue 1-3-10: Receiver requirement for NTN BS type 1-O
Only 1 company has input for BS type 1-O as shown in the following table 1.2.3-1. Companies please provide comments on how to proceed with BS type 1-O?
· Option 1: Use the analysis in Table 1.2.3-1 as starting point and discuss in the next RAN4 meeting based on more inputs.
· Option 2: Other, please specify.
Table 1.2.3-1 NTN BS Rx requirement for type 1-O
	Rx requirement
	Classification
	Applicability levels
	Coverage range
	Number of

	
	
	FR1
	FR2
	FR1
	FR2
	conformance directions

	OTA sensitivity
	Directional
	Minimum EIS
	N/A
	OSDD
	N/A
	5

	OTA reference sensitivity
	Directional
	OTA REFSENS
	OTA REFSENS
	OTA REFSENS RoAoA
	5

	OTA Dynamic range
	Directional
	OTA REFSENS
	N/A
	OTA REFSENS RoAoA
	N/A
	1

	OTA adjacent channel selectivity
	Directional
	minSENS
	OTA REFSENS
	minSENS RoAoA
	OTA REFSENS RoAoA
	1

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


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


	
	Co-location with other base stations
	Co-location (Note 2)
	minSENS
	N/A
	minSENS RoAoA
	N/A
	1

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

	OTA receiver intermodulation
	Directional
	OTA REFSENS and minSENS
	OTA REFSENS
	OTA REFSENS RoAoA and minSENS RoAoA
	OTA REFSENS RoAoA
	1

	OTA in-channel selectivity
	Directional
	minSENS
	OTA REFSENS
	minSENS RoAoA
	OTA REFSENS 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.



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:



Example 2
Sub topic 1-1 
	Company
	Comments

	ZTE
	 We also propose NTN BS type 1-H d definition to accommodate all architectures in Figure 2/3/4 which is not captured under this topic.
[image: ]
Figure 2. reflector antenna architecture with beam port/[RF connector]
[image: ]
Figure 3. Lens antenna architecture with beam port/[RF connector]

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


	Ericsson
	See RAN4#101-e GTW agreement

	Nokia
	Issue 1-1-1: See GTW agreements

	CATT
	Issue 1-1-1: See GTW agreements

	THALES
	See RAN4#101-e GTW agreements.
Note: It is true that the issue mentioned by ZTE has not been discussed in [311], but it will be discussed in [309]. However, the current representation seems to be sufficiently general.


 
Sub topic 1-2 
	Company
	Comments

	ZTE
	Issue 1-2-1: Base station output power
MEO an HEO should be removed from option 1. In addition, as we mentioned at least GEO and LEOU should be defined, regarding whether it’s necessary to further split LEO into LTEO600KM and LEO120KM, this could be further discussed later on.
In addition, our proposal 2 is missing and not captured in this summary.
Proposal 2: not to define BS station output limitation with WID update that co-channel coexistence between different NTN BSs are not included in Rel-17 scope
Issue 1-2-2: RE power dynamic range
We don’t see any necessity to define RE power dynamic range requirements for NTN. 
Issue 1-2-3: total power dynamic range
We need to wait for the coexistence study in coexistence study agenda.
Issue 1-2-4: Frequency error  
More clarifications for option 1 might be needed whether this is applicable for all NTN BS class or only GEO or LEO here;
Issue 1-2-6: Time alignment error
We prefer to go with option 2  and also seek for the clarifications from satellite vendors.
Issue 1-2-7: ACLR 
We need to wait for the coexistence study in coexistence study agenda.
Issue 1-2-8: Transmitter spurious emissions
We prefer to start with option 2
Issue 1-2-9: Protection of the BS receiver of own or different BS
We prefer to go with option 1;
Issue 1-2-10: Co-location with other BS
It should be same story as issue 1-2-9 and the current summary is not aligned with proposals in R4-2119205.
Issue 1-2-11: Transmitter intermodulation
Prefer to go with option 2.
Issue 1-2-12: Transmitter requirement for NTN BS type 1-O
We would like any discussion on the proposed table in this meeting instead of postpone the discussion to  next meeting. 

	Ericsson
	Issue 1-2-1: See RAN4#101-e GTW agreement
Issue 1-2-2: Option1.
Issue 1-2-3: See RAN4#101-e GTW agreement
Issue 1-2-4: See RAN4#101-e GTW agreement
Issue 1-2-5: See RAN4#101-e GTW agreement
Issue 1-2-5a: Yes, we think 64QAM might still be possible with some receivers that mitigate the issue.
Issue 1-2-6: See RAN4#101-e GTW agreement.
Issue 1-2-7: option 3, ACLR value will be decided once we agreed on ACIR value from coex studies, there is no other technical justification.
Issue 1-2-8: option 2
Issue 1-2-9: need further discussion
Issue 1-2-10: option 1 most likely
Issue 1-2-11: most likely option 1: what could be co-located, what would be the interefer? Further clarification would be needed from ZTE here.
Issue 1-2-12: Not sure wha to agree on here…. With option 1, some of the requirements should not be applicable here (e.g. OTA OFF power, OTA transient period, … which are applicable for TDD only) 


	Nokia
	Issue 1-2-1/3/4/5/6: See GTW agreement
Issue 1-2-2: Option1.
Issue 1-2-5a: We would like to still consider 64QAM at least in DL.
Issue 1-2-6a: No strong view.
Issue 1-2-7: We need to conclude the co-ex study which will facilitate agreeing these values.
Issue 1-2-8: Option 2
Issue 1-2-9: Option 1
Issue 1-2-10: Pending feedback but would suspect option 1. If no co-location requirement is defined this deployment scenario shall not be supported by 3GPP specification. 
Issue 1-2-11: Pending feedback but would suspect option 1. If no co-location requirement is defined this deployment scenario shall not be supported by 3GPP specification.
Issue 1-2-12: RAN4 is contribution driven. No need to agree anything here.

	Huawei
	Additional comments on top of GTW agreements: 
Issue 1-2-5a: 64QAM
Option 1: Yes, consider 64QAM. EVM requirement details may be further discussed next meeting. 
Issue 1-2-6a:  TAE, MIMO
After checking the WID in RP-211784, it seems that MIMO is not explicitly mentioned. Considering we will use AAS architecture as baseline (1-H, 1-O), removal of the MIMO TAE requirement may be premature. It is suggested to further discuss if the time alignment for the beamforming may be achieved indirectly by using other RF requirements. 
 
Issue 1-2-7: ACLR 
In our view, ACLR may be better than the 25 dB, i.e in range of [20-22] dB. Therefore option 2 as baseline is ok.
Issue 1-2-8: Transmitter spurious emissions
Option 2 as baseline. Both recommendations seems to be required to be further analysed (ERC 74-01 refers to SM.329), as to where derive the globally applicable spur limits. 
Issue 1-2-9: Protection of the BS receiver of own or different BS
So far the need for this requirement is still unclear. If sufficient MCL can be assumed, there is no need for this requirement. 
Issue 1-2-10: Co-location with other BS
Option 1: deployment specifics seems to be sufficient to reassure no need for such RAN4-driven requirements, especially considering low number of NTN bands so far.  Still, we may need to clarify what to we mean by “NTN co-location scenario”
Issue 1-2-11: Transmitter intermodulation
Option 1: no good motivation for the IMD requirements was seen so far. 
Issue 1-2-12: Transmitter requirement for NTN BS type 1-O
Option 1 as baseline. We would like to provide more inputs next meeting.

	CATT
	Issue 1-2-1/3/4/5/6: See GTW agreement
Issue 1-2-2: Option1. We think RE power boosting/de-boosting is still useful for NTN. This requirement should be remained. 
Issue 1-2-5a: we are fine to keep 64QAM for DL.
Issue 1-2-6a: Option 2. MIMO should not be out of Rel-17 scope. RAN1’s evaluation and discussion was based on single antenna port for NTN. The operating scenario and feasibility for MIMO has never been discussed in RAN1. With this background, we think it’s not appropriate to introduce requirement for MIMO in RAN4. 
Issue 1-2-7: Wait for the co-existence study.
Issue 1-2-8: Fine with Option 2
Issue 1-2-9: Option 1
Issue 1-2-10: Option 1
Issue 1-2-11: Option 1
Issue 1-2-12: RAN4 is contribution driven. No need to agree anything here.

	THALES
	Issue 1-2-1: See RAN4#101-e GTW agreement
Issue 1-2-2: Option 2. We don’t see any necessity to define RE power dynamic range requirements for NTN. 
Issue 1-2-3: See RAN4#101-e GTW agreement
Issue 1-2-4: See RAN4#101-e GTW agreement
Issue 1-2-5: See RAN4#101-e GTW agreement
Issue 1-2-5a: We do not think 64QAM is possible in FR1 with current UE (handheld) antenna gains. We will not oppose to majority, but 64QAM does not make too much sense in FR1, even for DL. We encourage companies to check once more the simulation results from e.g. the coexistence studies in 310.
Note: For FR2 is maybe easier since VSAT/ESIM is used and the antenna gain and power are higher.
Issue 1-2-6: See RAN4#101-e GTW agreement.
Issue 1-2-6a: As mentioned during RAN4#101-e, MIMO is discussed at RAN-P level for future Release Package. Is too early to discuss it in RAN4. 
Current WID (RP-211784) is not mentioning MIMO and current discussion in RAN-P are obvious enough. We therefore suggest a new option:
· Option 3: Yes, in a feature release, according to RAN-P schedule.
Issue 1-2-7: 
Option 3, or Option 4:  
· ACLR is in the range of 15-20 dBs according to simulations results in the coexistence studies.
· ACS is in the range of 15-20 dBs (if TN FDD) or in the range of max 30-35dBs (if TN TDD)
Issue 1-2-8: We could use option 2 as baseline.
Issue 1-2-9: Option 1, but which are the other surrounding BS?
Issue 1-2-10: Option 1.
Issue 1-2-11: Option 1.
Issue 1-2-12: Wait for contributions on 1-O. 
The table is mentioning FR2, is this a mistake?



 
Sub topic 1-3 
	Company
	Comments

	ZTE
	Issue 1-3-1: FRC
Fine with option 1, however companies are willing to check its lowest level for REFSENS, we are also open for further discuss it since Low SNR is expected in NTN system.
Issue 1-3-2: Noise figure 
We are fine with option 1.  This should be decided as soon as possible, otherwise the coexistence study results might be impacted.
Issue 1-3-3: Implementation margin
We would like to see more clarifications on option 1 on its proposed values.
Issue 1-3-4: Dynamic range
Both option 1and option  2 is fine for us. 
Issue 1-3-5: ACS
We need to wait for the coexistence study in coexistence study agenda.
Issue 1-3-6: In-band blocking/out-of-band blocking
Fine with option 1
Issue 1-3-7: co-location requirement
Similar as Tx co-location requirement,we would like to seem more inputs from NTN vendors.
Issue 1-3-8: Receiver intermodulation
Prefer to go with option 2. 
Issue 1-3-9: In-channel selectivity
Our proposal is not captured in this summary.
Proposal 5: to propose maximum in-channel selectivity as [IoT level+9dB] dB for NTN BS;
Issue 1-3-9: Receiver requirement for NTN BS type 1-O
Similar as Tx side,we would like any discussion on the proposed table in this meeting instead of postpone the discussion to  next meeting. 

	Ericsson
	Issue 1-3-1: option 1, See RAN4#101-e GTW agreement
To ZTE: What we are targeting to verify here is the noise figure of the receiver, the SNR doesn’t have to reflect the intended conditions of operation as long as it could be tested in a lab.
Issue 1-3-2: See RAN4#101-e GTW agreement
Issue 1-3-3: See RAN4#101-e GTW agreement
Issue 1-3-4: option 2, but option 1 is good input to start with.
Issue 1-3-5: option 3, ACS value will be decided once we agreed on ACIR value from coex studies, there is no other technical justification.
Issue 1-3-6: option 1
Issue 1-3-7: most likely option 1, need further input from satellite manufacturer to conclude.
Issue 1-3-8: most likley option 1, why should we postpone dsicussion on this requirement? 
Moderator: Option 2 where it mentions to postpone this requirement comes from ZTE’s paper. 
Issue 1-3-9 (ICS): Option 1, some adjustment of TN BS requirement could be further discussed.
Issue 1-3-10 (1-O): It would be good if ZTE could clarify what it their intention with this table. It seems like it captures current TN status, but how it applies to NTN? 


	Nokia
	Issue 1-3-1/2/3: See GTW agreements
Issue 1-3-4: Option 1 could be the assumption but shall be confirmed so added in []
Issue 1-3-5: We need to conclude the co-ex study which will facilitate agreeing these values.
Issue 1-3-6: Option 1
Issue 1-3-7/8: Pending feedback. If no co-location requirement is defined this deployment scenario shall not be supported by 3GPP specification.

	CATT
	Issue 1-3-1/2/3: See GTW agreements
Issue 1-3-4: Option 2. But option 1 is good input to start with.
Issue 1-3-5: Wait for the co-existence study.
Issue 1-3-6: Option 1
Issue 1-3-7: Option 1
Issue 1-3-8: Option 1 
Issue 1-3-9: Option 1, some adjustment of TN BS requirement could be further discussed.
Issue 1-3-10: it’s hard to comment since these table only lists 1-O requirements but without analysis.


	Huawei
	Issue 1-3-4: Dynamic range
The dynamic range requirement assumes certain absolute level wanted signal values, as well as nearby interferer. Due to high pathloss and high isolation for NTN scenario, such interferer may be unrealistic to assume.
More analysis needed to confirm IoT values. 
Issue 1-3-5: ACS
Align with the ACLR decision.
Issue 1-3-6: In-band blocking/out-of-band blocking
Issue 1-3-7: co-location requirement
Option 1: not needed, as discussed for TX 
Issue 1-3-8: Receiver intermodulation
Option 1: not needed, as discussed for TX
Issue 1-3-9: In-channel selectivity
Similar to the dynamic range, we are ok with Option 1 to further discuss whether to keep the ICS requirement. 
Issue 1-3-9: Receiver requirement for NTN BS type 1-O.
 Option 1 as baseline. We would like to provide more inputs next meeting.

	THALES
	Issue 1-3-1: Option 1, See RAN4#101-e GTW agreement. However, do we need all the mentioned configurations? For example, for RRM we do not consider 60kHz configuration. We can consider it of course, but for some reason is left for FFS..
We want also to mention that given NF values (see also TR 38.821) should cover all cases.
Issue 1-3-2: See RAN4#101-e GTW agreement
Issue 1-3-3: See RAN4#101-e GTW agreement
Issue 1-3-4: Both option 2 and option 1 are fine
Issue 1-3-5: According to our results in the coexistence studies in R4-2120628, ACS is in the range of 15-20 dBs (if TN FDD) and should be maximum 30-35dBs (if TN TDD).
So Option 3, with the following justification for the worst case (TN TDD & LEO@1200):
[image: ]
If TN FDD, the ACS requirement is much lower.
The observations in R4-2119556 were purely empirical, and also to show how and which parameters are varied, and also the asymptotic regions of the variation.
Issue 1-3-6: Option 1;
Issue 1-3-7: Option 1;
Issue 1-3-8: Option 1; 
Issue 1-3-9: Option 1;
Issue 1-3-10: Same discussion as previously for 1-O. We should wait for contributions on 1-O, and how is this applied for NTN? The table is mentioning FR2, is this a mistake?



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

	R4-2119142
	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: How to name “NTN payload RF + Gateway + Non-NTN infrastructure gNB functions” in the box of Figure 1.2.1-1?
· Proposals
· Option 1: replace “Satellite Node” with “Sat-BS”
· Option 2: replace “Satellite Node” with “satellite access node”
· Option 3: Others, please specify
Tentative agreements:
According to RAN4#101e GTW session, Option 2 is agreed.
Recommendations for 2nd round: No.

	Sub-topic #1-2
	Issue 1-2-1: Base station output power
· Proposals
· Option 1: Define different power classes for GEO/LEO/MEO/HEO etc. the following framework is proposed.
	NTN BS class
	Prated,c,AC

	NTN BS class A (TBD)
	(Note)

	NTN BS class B (LEO1200) 
	≤ TBD dBm

	NTN BS class C (LEO600)
	≤ TBD dBm

	NOTE:	FFS



· Option 2: Other, please specify.
Tentative agreements:
According to RAN4#101e GTW session, 
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.
Recommendations for 2nd round: No.

	
	Issue 1-2-2: RE power dynamic range
· Proposal
· Option 1: The current RE power dynamic range can be reused for Satellite BS 
· Option 2: not to define the RE power dynamic range requirement.
· If this option, please also provide reason for removal of this requirement.
· Recommended WF
· TBA
Tentative agreements:
According to RAN4#101e GTW session, Option 2 is agreed.
The current total power dynamic range requirement can be reused.
If the co-existence simulations indicate that there is no need to change the ACLR, SU can be reused from NR.
Recommendations for 2nd round: No

	
	Issue 1-2-3: total power dynamic range
· Proposal
· Option 1: The current total power dynamic range requirement can be reused.
· The co-existence simulations indicate that there is no need to change the ACLR, SU can be reused from NR.
· Option 2: Other, please specify.
Tentative agreements:
Recommendations for 2nd round:

	
	Issue 1-2-4: Frequency error  
· Proposal
· Option 1: The current requirement for WA BS can be reused, i.e. 0.05ppm.
· Other, please specify.
· Recommended WF
· TBA
Tentative agreements:
Conclusion on Tuesday’s GTW:
Option 1:  The current requirement for WA BS can be reused, i.e. 0.05ppm.
Recommendations for 2nd round: No

	
	Issue 1-2-5: Modulation quality (EVM)  
· Proposal
· Option 1: The current requirement can be reused for QPSK and 16 QAM for satellite BS.
· 64QAM and 256QAM is not considered in Rel-17.
· Option 2: others, please specify
· Recommended WF
· TBA
Tentative agreements:
For Satellite Access Node DL transmission:
· The current requirement can be reused for QPSK, 16 QAM and 64QAM in FR1.
· 256QAM is not supported by Satellite Access node in Rel-17.
Recommendations for 2nd round: No

	
	Issue 1-2-6: Time alignment error
· Proposal
· Option 1: The TAE requirement is not needed for satellite BS in Rel-17.
· CA feature is not considered at this stage
· Option 2: TAE requirement for MIMO is reused for satellite BS and FFS on TAE for CA.
· Recommended WF
· TBA
Tentative agreements:
CA is out of Rel-17 NTN WI scope for RAN4 requirements
Recommendations for 2nd round:
Further discuss whether MIMO cases supported in Rel-17 NTN WI scope. (GTW discussion preferred.)

	
	Issue 1-2-7: ACLR 
· Proposal
· Option 1: RAN4 decides which scenario the ACLR should be based on, NTN-NTN or NTN-TN.
· Option 2: The ACLR of the NTN Satellite node shall be no higher than 25 dB according to NTN – TN scenario simulation.
· Option 3: Others, please specify
Tentative agreements:
Wait the conclusion from co-existence E-mail thread.
Recommendations for 2nd round: No

	
	Issue 1-2-8: Transmitter spurious emissions
· Proposal
· Option 1: To follow the recommendation of ITU-R SM.329 and reuse current definition in 38.104.
· Option 2: Specify satellite access node’ spurious emissions based on ERC 74-01 Space stations’ limits, i.e. ITU Radio Regulations Annex 3.
Tentative agreements:
Option 2
Recommendations for 2nd round:

	
	Issue 1-2-9: Protection of the BS receiver of own or different BS
· Proposal
· Option 1: Seek NTN vendors’ feedback on MCL between Tx antenna and Rx antenna of own BS and other surrounding BS.
· Option 2: Other, please specify.
Tentative agreements:
Option 1
Recommendations for 2nd round: 
Propose to go for GTW discussion on the scenarios.

	
	Issue 1-2-10: Co-location with other BS
· Proposal
· Option 1: This requirement is not needed since there is no co-location scenario foreseen for satellite.
· Option 2: Other, please specify.
Tentative agreements:
Option 1
Recommendations for 2nd round: No.

	
	Issue 1-2-11: Transmitter intermodulation
· Proposal
· Option 1: This requirement is not needed since there is no nearby interfering signal reaching the transmitter unit via the antenna, RDN and antenna array.
· Option 2: Define Tx intermodulation requirements for NTN BS. 
· Pending further input from satellite operators on the exact scenario and MCL value.
Tentative agreements:
Option 1
Recommendations for 2nd round: 

	
	Issue 1-2-12: Transmitter requirement for NTN BS type 1-O
Only 1 company has input for BS type 1-O as shown in the following table 1.2.2-1. Companies please provide comments on how to proceed with BS type 1-O?
· Option 1: Use the analysis in Table 1.2.2-1 as starting point and discuss in the next RAN4 meeting based on more inputs.
· Option 2: Other, please specify.
Tentative agreements:
Option 1
Recommendations for 2nd round: 

	Sub-topic #1-3
	Issue 1-3-1: FRC
· Proposals
· Option 1: The FRCs specified in TS 38.104 shall be re-used to specify the satellite node Rx requirements. Specifically the following FRCs and DMRS pattern is re-used.
	
	BS Channel BW
	Subcarrier spacing
	Number of PRBS

	G-FR1-A1-1
	5 MHz
	15 kHz
	25

	G-FR1-A1-2
	5 MHz
	30 kHz
	11

	G-FR1-A1-3
	10 MHz
	60 kHz
	11

	G-FR1-A1-4
	20 MHz
	15 kHz
	106

	G-FR1-A1-5
	20 MHz
	30 kHz
	51

	G-FR1-A1-6
	20 MHz
	60 kHz
	24


[image: ]

· Option 2: Other FRC’s are defined for satellite BS to address the low SNR operating point.
Tentative agreements:
Option 1
Recommendations for 2nd round: No

	
	Issue 1-3-2: Noise figure 
· Proposals
· Option 1: Consider the satellite access node’s noise figure as a whole and use the following as starting point. 
· Satellite companies are encouraged to input on this.
	Satellite
	GEO
	LEO 600
	LEO 1200

	G/T (dB K-1)
	19
	1.1
	1.1

	G_Rx (dBi)
	51
	30
	30

	NF (dB)
	7.4
	4.3
	4.3



· Option 2: Other, please specify.
Tentative agreements:
Option 1
Recommendations for 2nd round: No

	
	Issue 1-3-3: Implementation margin
· Proposals
· Option 1: reuse the implementation margin for TN in the corresponding frequency. E.g. 2GHz IM for S band and 1.5GHz IM for L band.
· Option 2: Other, please specify.
Tentative agreements:
Reusing margin from TN as [2dB].
Recommendations for 2nd round: No

	
	Issue 1-3-4: Dynamic range
· Proposals
· Option 1: agree to use the following proposals,
· define IoT level as 18dBc for LEO600KM NTN BS;
· define IoT level as 12dBc for LEO1200KM NTN BS;
· not to define Rx dynamic range requirements for GEO NTN BS;
· Option 2: companies to confirm the IoT value by system-level simulation for co-channel interference.
Tentative agreements:
Companies are encouraged to input the IoT values by system simulation and confirm whether the following proposal is feasible,
· define IoT level as 18dBc for LEO600KM NTN BS;
· define IoT level as 12dBc for LEO1200KM NTN BS;
· not to define Rx dynamic range requirements for GEO NTN BS;
Recommendations for 2nd round: No, further discuss in the next meeting.

	
	Issue 1-3-5: ACS
· Proposals
· Option 1: RAN4 decides which scenario ACS should be based on. NTN-NTN or TN-NTN?
· Option 2: The ACS of the NTN Satellite node shall not be higher than 35 dB
· Option 3, other, please specify
Tentative agreements:
Wait for conclusion in co-existence E-mail thread.
Recommendations for 2nd round: No, further discuss in the next meeting.

	
	Issue 1-3-6: In-band blocking/out-of-band blocking
· Proposals
· Option 1: to decide by system level simulations on CDF of blocking signal.
· Option 2: Other, please specify.
Tentative agreements:
Option 1: Companies are invited to provide system level simulations on CDF of blocking signal.
Recommendations for 2nd round: No, further discuss in the next meeting.

	
	Issue 1-3-7: co-location requirement
· Proposals
· Option 1: This requirement is not needed as there is no co-location scenario for satellite BS
· Option 2: Other, please specify.
Tentative agreements:
Option 1
Recommendations for 2nd round: No.

	
	Issue 1-3-8: Receiver intermodulation
· Proposals
· Option 1: This requirement is not needed considering the scenario of satellite BS.
· Option 2: Postpone the Rx intermodulation requirement discussion until we could have clear and confirmed agreement on spectral utilization and stable coexistence simulation assumption and outcome.
Tentative agreements:
Option 1
Recommendations for 2nd round: No

	
	Issue 1-3-9: In-channel selectivity
· Proposals
· Option 1: RAN4 discuss whether to keep ICS requirement for NTN BS considering the calibration results, where the CL CDF is within 5dB difference. 
· If, yes, the interference level should be changed for NTN BS.
· Option 2: Other, please specify.
Tentative agreements:
Option1. Companies are invited to input on ICS interference level and decide whether this requirement is needed in the next meeting.
Recommendations for 2nd round: No.

	
	Issue 1-3-10: Receiver requirement for NTN BS type 1-O
Only 1 company has input for BS type 1-O as shown in the following table 1.2.3-1. Companies please provide comments on how to proceed with BS type 1-O?
· Option 1: Use the analysis in Table 1.2.3-1 as starting point and discuss in the next RAN4 meeting based on more inputs.
· Option 2: Other, please specify.
Tentative agreements:
Option 1.
Recommendations for 2nd round: No



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)


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

	R4-2117746
	Xiaomi
	Observation 1: it is not possible the minimum output power for NTN can be defined lower than that for TN (e.g. -40dBm).
Proposal 1: the minimum output power requirement in 38.101-1 can be reused for NTN FR1.
Proposal 2: if the transmit intermodulation is needed, the requirement in 38.101-1 can be reused for NTN FR1.
Proposal 3: if the receiver intermodulation is needed, the requirement in 38.101-1 can be reused for NTN FR1.

	R4-2117332
	CATT
	Observation: MPR/A-MPR requirements are pending further check ACLR/SEM requirement.
Proposal 1: The current output power dynamics requirement can be reused for NTN UE.
Proposal 2: Transmit signal quality for QPSK defined in clause 6.4 can be reused. 64QAM and 256QAM should be excluded for NTN UL in Rel-17.
Proposal 3: RAN4 should decide which scenario should be used for determine the basic ACLR/ACS/SEM requirement.
· If NTN-NTN case is used, RAN4 need to do the simulation as soon as possible.

	R4-2118718
	Huawei, HiSilicon
	TP for UE transmitter requirement for TR 38.863.

	R4-2117333
	CATT
	Proposal 1: The option 2 for reference sensitivity in WF [1] can be agreed as start point, i.e. Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM – diversity gain can be reused to specify the REFSENS.
· Diversity gain, NF and IM can be reused for S band. FFS on FRC and SNR
Proposal 2: The maximum input level requirements for NTN UE can be relaxed XdB based MCL increase, 
where X needs further discussion to decide.
Proposal 3: Intermodulation characteristics requirements can be omitted for NTN.
Proposal 4: The spurious emission requirement for NR UE should be reused for NTN FR1 UE.

	R4-2118717
	Huawei, HiSilicon
	Proposal 1: It’s proposed to reuse this sentence to clarify the Rel-17 handheld UE for satellite access.
Observation 1: The expected SINR for UL 256QAM can’t be reached for PC3 satellite UE due to the lower UL SINR in the coexistence study.
Proposal 2: The additional maximum output power reduction framework for TN UE can be reused for satellite UE. However, the band-specific AMPR requirements depend on the input about the additional spurious emission.
Proposal 3: The requirements for Minimum output power, Transmit OFF power, Transmit ON/OFF time mask and Power control in clause 6.3 from 38.101-1 are applicable for the satellite UE.
Proposal 4: The requirements for Frequency error and transmit modulation quality in clause 6.4 from 38.101-1 are applicable for the satellite UE.
Proposal 5: The requirements for occupied bandwidth, SEM, general spurious emissions and transmit intermodulation are applicable for the satellite UE.
Observation 3: If it’s assumed that the NR NTN is used in the area that there is no IMT BS coverage, there is no need to specify the spurious emissions for UE co-existence.
Proposal 6: To specify the REFSENS as below.
The FRC for receiver requirements for QPSK in clause A.3.2.2 from TS 38.101-1 are applicable for the satellite UE.
Table 2: 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

	s/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
	

	s/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 3: 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

	s/n256
	15
	25
	50
	75
	100
	FDD

	
	30
	
	24
	36
	50
	

	
	60
	
	10
	18
	24
	

	s/n255
	15
	25
	50
	75
	100
	FDD

	
	30
	
	24
	36
	50
	

	
	60
	
	10
	18
	24
	


Proposal 7: The requirements for Maximum input level in clause 7.4 from TS 38.101-1 are applicable for satellite UE.
Proposal 8: The requirements for Blocking characteristics in clause 7.6 and spurious response in clause 7.7 from TS 38.101-1 are applicable for satellite UE.
Proposal 9: The requirements for Intermodulation characteristics in clause 7.8 from TS 38.101-1 are applicable for satellite 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:
Issue 2-1-1: clarification on Tx requirement
· Proposals
· Proposal 1: It’s proposed to reuse this sentence to clarify the Rel-17 handheld UE for satellite access.
· Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with a single or multiple transmit antenna(s). For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed.
· Recommended WF
· It is proposed to agree proposal 1.

Issue 2-1-2: MPR/A-MPR
· Proposals
· Option 1: MPR, A-MPR requirements should be further evaluated after ACLR/SEM is defined. 
· Option 2: The additional maximum output power reduction framework for TN UE can be reused for satellite UE. However, the band-specific AMPR requirements depend on the input about the additional spurious emission.
· Recommended WF
· TBA
Issue 2-1-3: Output power dynamics
· Proposals
· Option 1: The requirements for Minimum output power, Transmit OFF power, Transmit ON/OFF time mask and Power control in clause 6.3 from 38.101-1 are applicable for the satellite UE.
· Option 2: other, please specify.
· Recommended WF
· TBA

Issue 2-1-4: Transmit modulation quality
· Proposals
· Option 1: this requirement can be reused for NTN UE for QPSK and 16QAM.
· 64QAM and 256QAM should be excluded.
· Option 2: this requirement can be reused for NTN UE for QPSK, 16QAM and 64QAM.
· 256QAM should be excluded.
· Option 3: other, please specify.
· Recommended WF
· TBA

Issue 2-1-5: ACLR/ACS/SEM
· Proposals
· Option 1: the TN ACLR/SEM from 38.101-1 shall be reused for NTN UE.
· Option 2: RAN4 decides which scenario the NTN UE ACLR shall be based on at first.
· Option 3: other, please specify.
· Recommended WF
· TBA

Issue 2-1-6: spurious emission for UE co-existence
· Proposals
· Option 1: confirm the NTN operating scenarios at first.
· If it’s assumed that the NR NTN is used in the area that there is no IMT BS coverage, there is no need to specify the spurious emissions for UE co-existence.
· Option 3: other, please specify.
· Recommended WF
· TBA

Issue 2-1-7: Tx intermodulation
· Proposals
· Option 1: The requirement is not needed for NTN UE.
· Option 2: The requirement in 38.101-1 can be reused for NTN FR1.
· Option 2: other, please specify.
· Recommended WF
· TBA

Sub-topic 2-2 Receiver requirements
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2-1: Reference sensitivity
· Proposals 
· Option 1: it is proposed to agree the following,
REFSENS, Sensitivity = -174dBm (kT) + 10*log(RX BW) + NF + SNR +IM – diversity gain
Assuming NF=9dB, same FRC and -1dB SNR operating point, 2.5dB IM and 3dB diversity gain, the following requirement is proposed, 
[bookmark: _Hlk507958268]Table 2.2.2-1: Two antenna port reference sensitivity QPSK PREFSENS
	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	Duplex Mode

	s/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
	

	s/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 2.2.2-2: Uplink configuration for reference sensitivity
	Operating Band
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Duplex Mode

	s/n256
	15
	25
	50
	75
	100
	FDD

	
	30
	
	24
	36
	50
	

	
	60
	
	10
	18
	24
	

	s/n255
	15
	25
	50
	75
	100
	FDD

	
	30
	
	24
	36
	50
	

	
	60
	
	10
	18
	24
	



· Option 2: Other, please specify

· Recommended WF
· TBA

Issue 2-2-2: maximum input level
· Proposals
· Option 1: Further evaluation is needed considering minimum CL between satellite and UE.
· Option 2: reuse current requirement from 38.101-1.
· Option 3: other, please specify.
· Recommended WF
· TBA

Issue 2-2-3: ACS
· Proposals
· Option 1: the NTN UE shall reuse the TN UE ACS requirement.
· Option 2: RAN4 decides which scenarios NTN UE ACS should be based on. TN-NTN or NTN-NTN?
· Option 3: other, please specify.
· Recommended WF
· TBA

Issue 2-2-4: intermodulation characteristics
· Proposals
· Option 1: This requirement is not needed considering the NTN UE operating scenario.
· Option 2: The requirements for Intermodulation characteristics in clause 7.8 from TS 38.101-1 are applicable for satellite UE.
· Option 3: Other, please specify.
· Recommended WF
· TBA
Companies views’ collection for 1st round 
Open issues 
Example 1
	Company
	Comments

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

	Globalstar
	Issue 2-1-5: ACLR/ACS/SEM:  Use of existing TN requirements will not always be appropriate.  3GPP should consider existing regulatory requirements for L and S band satellite services.  Specifically:  
ETSI EN 301 441
ETSI EN 301 444
ETSI EN 302 574 
FCC 47 CFR 25.202, 25.216, 25.253
Issue 2-2-1:  Reference Sensitivity:  Same comment as above.
Issue 2-2-3: ACS: Same comment as above.

	Skyworks
	Issue 2-1-2: MPR/A-MPR: If different ACLR or SEM UE requirement are needed for NTN, it may only affect outer and edge allocations. The A-MPR solution similar to UTRA ACLR could  be re-used with a specific satellite NS.
Issue 2-2-1: Reference sensitivity: Note: If SU is revisited it may impact REFSENS and UL configuration.

	Ericsson
	Issue 2-1-1: Ok with the proposal
Issue 2-1-2: should be discussed once we agree on ACLR (and SEM)..
Issue 2-1-3: option 2: there is no power control for UE NTN, right? [There is]
Issue 2-1-5: option 3: ACLR value will be decided once we agreed on ACIR value from coex studies, there is no other technical justification.
Issue 2-1-6: As we could still have NTN UE at TN cell edges, we should still need to consider ceoxistence with other TN bands here.
Issue 2-2-1: option 2
Issue 2-2-3: option 3: ACS value will be decided once we agreed on ACIR value from coex studies, there is no other technical justification

	Nokia
	Issue 2-1-1: Ok with proposed WF
Issue 2-1-2: Option 1.
Issue 2-1-5: Option 3: Requirements from 38.101-1 shall be the baseline but we need to conclude the co-ex study which will facilitate agreeing these values.
Issue 2-1-6: Option 3: If we are not to consider spurious emissions for UE co-existence. Then how to insure this is always the case that “there is no IMT BS coverage”, shall we mandate a NTN UE cannot transmit if TN is detected?

	CATT
	Issue 2-1-1: Ok with the proposal
Issue 2-1-2: Option 1.
Issue 2-1-3: Option 1.
Issue 2-1-4: Either Option 1 or Option 2.
Issue 2-1-5: Option 1. This is an urgent issue to be decided.
Issue 2-1-6: UE co-existence with other system UE is also needed.
Issue 2-1-7: Option 1. Tx intermodulation is in-band requirement. For NTN there is no such scenario. And it’s also not possible for NTN UE and TN UE to operate within the same band in the same region.
Issue 2-2-1: No strong view. Option 1 could be starting point for further check. At least the formula can be agreed.
Issue 2-2-2: Option 1
Issue 2-2-3: Option 2. This is an urgent issue to be decided.
Issue 2-2-4: Option 1. 

	Qualcomm
	Issue 2-1-1: Ok with the proposal
Issue 2-1-2: Option 1
Issue 2-1-3: Option 1
Issue 2-1-4: Option 2. Per UL link budget, 64QAM is possible. Should not exclude 64QAM at this stage
Issue 2-1-5: Option 3: ACLR value will be decided per co-ex studies. TN requirements can be as the baseline.
Issue 2-1-6: Need to consider the UE-UE co-ex requirements with other TN bands.
Issue 2-1-7: Option 2.
Issue 2-2-1: For the REFSENS, n256 has the same frequency range as n24 and n255 has the same frequency range as n65. We can reuse the REFSENS from those two bands. 
[image: ]
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Issue 2-2-2: Option 2
Issue 2-2-3: Option 2. ACS value should be decided from co-ex studies. ACS from TN can be as the baseline.
Issue 2-2-4: Option 3. Need further discussion.

	MediaTek
	Issue 2-1-1: ok with proposal
Issue 2-1-2: Option 1
Issue 2-1-3: Option 1
Issue 2-1-4: At least Option 2, we would be open to consider Option 1 further.
Issue 2-1-5: We have not seen any reason why Option 1 could not be reused, but we should finalise the coexistence studies first.
Issue 2-1-6: We would not like to restrict where NTN can be operated. So could take Option 2 as starting point and identify whether there is any value in some relaxation due to lower probability coupling loss with other UEs.
Issue 2-1-7: Option 2 as starting point, but would like to further check.
Issue 2-2-1: Option 2 – we would like a bit of time to analyse this properly for both bands. The current proposal seems to take the best case.
Issue 2-2-2: Option 3 – Option 2 may be an ok starting point, but would like to further check.
Issue 2-2-3: Option 2 – fine to wait for outcome of coexistence studies but would consider TN requirement as baseline.
Issue 2-2-4: Option 3 – Option 2 may be an ok starting point, but would like a bit of time to further check.


	Huawei
	Issue 2-1-1: clarification on Tx requirement
We are OK with proposal 1 to clarify the Rel-17 handheld UE for satellite access.
Issue 2-1-2: MPR/A-MPR
If no company provide the additional spurious emission for L/S bands before March 2022, we don’t have enough time to specify AMPR requirements.
Issue 2-1-3: Output power dynamics
Option 1
Issue 2-1-4: Transmit modulation quality
Option 2, 64QAM can be kept for NTN UE UL based on the simulation results.
Issue 2-1-5: ACLR/ACS/SEM
Option 2. Based on our simulation results, 30dB ACLR may be overdesigned. If we relax this requirement, maybe UE don’t need much power reduction for some cases.
Issue 2-1-6: spurious emission for UE co-existence
ERC 74-01 also have the spurious emission requirements for UE. Companies can further check. 
Issue 2-1-7: Tx intermodulation
Option 1.
Issue 2-2-1: Reference sensitivity
Option 1
Issue 2-2-2: maximum input level
We are open to further evaluate the minimum couple loss between satellite and UE. 

Issue 2-2-4: intermodulation characteristics
Option 1

	THALES
	Issue 2-1-1: Ok with the proposal and with the way forward. 
However, please note that current simulations results clearly indicate that NTN UE can reuse TN UE specifications.
Actually, NTN UE requirements seem to be lower, and therefore covered by TN UE. 
RAN4 can consider for NTN UE same ACLR and ACS parameter values as for TN UE, as seen in R4-2120628.
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Issue 2-1-2: Option 2 is possible (see previous comments), but we can also go for Option 1.
Issue 2-1-3: Option 1, we can reuse current requirements from TN UE.
Issue 2-1-4: Option 1, and we can reuse current requirements from TN UE.
Issue 2-1-5: Option 1, as previously mentioned. Simulations are now available.
Issue 2-1-6: Option 1 is correct. For QoS reasons, NTN UEs should operate in NTN only when IMT BS are not available. NTN UEs can also be located at the edge of IMT BS (e.g. below 0 or 5dB SINR in TN).
Issue 2-1-7: Option 1 or Option 2 (since same terminal – NTN UE can also be TN UE) for handheld UE. Since NTN UE could be actually a TN UE operating in NTN, option 2 is also possible.
Issue 2-2-1: Option 1 or Option 2 with modifications. Are we sure SCS 60kHz is considered? Please see RRM discussions.
Issue 2-2-2: Option 1, but we could already use results from calibration simulations/coexistence simulations. However, since NTN UE could be actually a TN UE operating in NTN, option 2 is also possible. Maybe Option 1 can add more reference channels (as we already decided in RAN4 Part1 in the previous meetings).
Issue 2-2-3: Option 1. As we mentioned TN UE ACS requirements can be re-used. The proof is here (for the worst case the NTN UE ACS is lower than TN UE ACS) – see R4-2120628:
[image: ]
We want to be able to have UEs with double NTN and TN capacity => otherwise what is the purpose of integrating satellite with 5G NR?
Issue 2-2-4 (intermodulation): Option 1. However, since NTN UE could be actually a TN UE operating in NTN, option 2 is also possible.

	Xiaomi
	Issue 2-1-2: MPR/A-MPR
Whether can be reused or not pending on the conclusion on ACLR in coexistence study
Issue 2-1-3: Output power dynamics
Minimum output power could be reused considering the similar RF performance for TN and minimum output power is not necessary to defined a lower level than TN system. The same conclusion is also for transmit off power
Issue 2-1-7: Tx intermodulation
It depends on the operating scenario. Such as whether there is a scenario that UE is in close vicinity of each other with narrow bandwidth signal in adjacent carrier.
Issue 2-2-5: intermodulation characteristics
Same as above.



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

	R4-2118718
	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#2-1
	Issue 2-1-1: clarification on Tx requirement
· Proposals
· Proposal 1: It’s proposed to reuse this sentence to clarify the Rel-17 handheld UE for satellite access.
· Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with a single or multiple transmit antenna(s). For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed.
Tentative agreements:
Agree proposal 1.
Candidate options:
Recommendations for 2nd round:

	
	Issue 2-1-2: MPR/A-MPR
· Proposals
· Option 1: MPR, A-MPR requirements should be further evaluated after ACLR/SEM is defined. 
· Option 2: The additional maximum output power reduction framework for TN UE can be reused for satellite UE. However, the band-specific AMPR requirements depend on the input about the additional spurious emission.
Tentative agreements:
Option 1
Candidate options:
Recommendations for 2nd round:

	
	Issue 2-1-3: Output power dynamics
· Proposals
· Option 1: The requirements for Minimum output power, Transmit OFF power, Transmit ON/OFF time mask and Power control in clause 6.3 from 38.101-1 are applicable for the satellite UE.
· Option 2: other, please specify.
Tentative agreements:
Option 1.
Candidate options:
Recommendations for 2nd round:

	
	Issue 2-1-4: Transmit modulation quality
· Proposals
· Option 1: this requirement can be reused for NTN UE for QPSK and 16QAM.
· 64QAM and 256QAM should be excluded.
· Option 2: this requirement can be reused for NTN UE for QPSK, 16QAM and 64QAM.
· 256QAM should be excluded.
· Option 3: other, please specify.
Tentative agreements:
Option 2 as starting point and further check whether 64QAM needs to be removed later.
Candidate options:
Recommendations for 2nd round:

	
	Issue 2-1-5: ACLR/ACS/SEM
· Proposals
· Option 1: the TN ACLR/SEM from 38.101-1 shall be reused for NTN UE.
· Option 2: RAN4 decides which scenario the NTN UE ACLR shall be based on at first.
· Option 3: other, please specify.
· Recommended WF
· TBA
Tentative agreements:
Wait for co-existence simulation conclusion and further check compliance to the following regulatory (others are also not precluded).
ETSI EN 301 441
ETSI EN 301 444
ETSI EN 302 574 
FCC 47 CFR 25.202, 25.216, 25.253
Candidate options:
Recommendations for 2nd round:

	
	Issue 2-1-6: spurious emission for UE co-existence
· Proposals
· Option 1: confirm the NTN operating scenarios at first.
· If it’s assumed that the NR NTN is used in the area that there is no IMT BS coverage, there is no need to specify the spurious emissions for UE co-existence.
· Option 3: other, please specify.
Tentative agreements:
UE co-existence with other system UE in other band is also needed. 
Could Thales compromise to this agreement?
Candidate options:
Recommendations for 2nd round:

	
	Issue 2-1-7: Tx intermodulation
· Proposals
· Option 1: The requirement is not needed for NTN UE.
· Option 2: The requirement in 38.101-1 can be reused for NTN FR1.
· Option 2: other, please specify.
Tentative agreements:
There is no clear majority view on either of the above options. Further discuss in the 2nd round.
Candidate options:
Recommendations for 2nd round: further discuss whether this requirement is needed or not. (GTW is preferred)

	Sub-topic#2-2
	Issue 2-2-1: Reference sensitivity
· Proposals 
· Option 1: it is proposed to agree the following,
REFSENS, Sensitivity = -174dBm (kT) + 10*log(RX BW) + NF + SNR +IM – diversity gain
Assuming NF=9dB, same FRC and -1dB SNR operating point, 2.5dB IM and 3dB diversity gain, the following requirement is proposed, 
Table 2.2.2-1: Two antenna port reference sensitivity QPSK PREFSENS
	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	Duplex Mode

	s/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
	

	s/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 2.2.2-2: Uplink configuration for reference sensitivity
	Operating Band
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Duplex Mode

	s/n256
	15
	25
	50
	75
	100
	FDD

	
	30
	
	24
	36
	50
	

	
	60
	
	10
	18
	24
	

	s/n255
	15
	25
	50
	75
	100
	FDD

	
	30
	
	24
	36
	50
	

	
	60
	
	10
	18
	24
	



· Option 2: Other, please specify
Tentative agreements:
The general formula could be agreeable?
REFSENS, Sensitivity = -174dBm (kT) + 10*log(RX BW) + NF + SNR +IM – diversity gain
Further discuss the NF, SNR, IM, diversity gain and REFSENS requirements in next meeting.
Candidate options:
Recommendations for 2nd round: 

	
	Issue 2-2-2: maximum input level
· Proposals
· Option 1: Further evaluation is needed considering minimum CL between satellite and UE.
· Option 2: reuse current requirement from 38.101-1.
· Option 3: other, please specify.
Tentative agreements:
Further evaluation is needed considering minimum CL between satellite and UE. Companies are invited for input in the next meeting.
Candidate options:
Recommendations for 2nd round:

	
	Issue 2-2-3: ACS
· Proposals
· Option 1: the NTN UE shall reuse the TN UE ACS requirement.
· Option 2: RAN4 decides which scenarios NTN UE ACS should be based on. TN-NTN or NTN-NTN?
· Option 3: other, please specify.
Tentative agreements:
Wait for the co-existence simulation conclusion.
Candidate options:
Recommendations for 2nd round:

	
	Issue 2-2-4: intermodulation characteristics
· Proposals
· Option 1: This requirement is not needed considering the NTN UE operating scenario.
· Option 2: The requirements for Intermodulation characteristics in clause 7.8 from TS 38.101-1 are applicable for satellite UE.
· Option 3: Other, please specify.
Tentative agreements:	
No clear majority view on either of the above options. Clarification on scenarios is needed at first.
Candidate options:
Recommendations for 2nd round: further discuss the operating scenarios (GTW discussion is preferred)




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

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



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on …
	YYY
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-211xxxx
	WF on Tx RF requirements for satellite access node
	CATT
	
	

	R4-211xxxx
	WF on Rx RF requirements for satellite access node
	Ericsson
	
	

	R4-211xxxx
	WF on NTN UE RF requirements
	Huawei
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



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
	

	
	
	
	
	



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

	Qualcomm
	Bin Han
	binhan@qti.qualcomm.com

	THALES
	Dorin Panaitopol
	



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)
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