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Introduction
This summary collects the different proposals and main observations related to the AI 8.5 BS RF and coexistence. According to the Chairman’s notes, the scope includes non-spectrum and non-AI BS RF, MSR, BS RF related coverage and efficiency, and the coexistence study.
The following topics have been identified:
· Topic#1: BS RF requirements and related aspects (AI 8.4.1)
· Topic#2: Coexistence studies (AI 8.4.3)
· Topic#3: NTN (AI 8.4.2)
· Topic#4: BS RF timing (AI 8.4.1)
· Topic#5: MSR aspects (AI 8.4.1 and 8.4.4)
· Topic#6: Testing aspects (AI 8.4.1 and 8.4.4)
The goal in this meeting is to identify early agreements, refine the scope of the SI and set priorities when needed.
Note that in the following, proposals are not necessarily exclusive, they could be complementary. Some major observations have been captured to help the proposal’s understanding. 
Note that I moved some NTN contributions from AI 8.4.3 to AI 8.4.2 to avoid setting priorities between NTN and TN coexistence studies, expecting we could run both thread in parallel according to the priority settings in each thread.
Topic #1: BS RF requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2520095
	CATT
	Below table captures our discussions and views on each BS RF requirements, our analysis is based on around 7GHz, for other frequency range there may be some changes.

	R4-2520288
	Nokia
	Proposal 1: It is proposed to take into account above analysis for further work related to 6GR BS requirements.
Proposal 2: It is proposed to further study 1-H enhancement and consider it when benefits are justified.
Proposal 3: Number of BS Rx requirements for 7-15 GHz should be derived on the basis of co-existence studies. Both conducted and radiated requirements should be defined for this frequency range.

	R4-2520326
	Huawei, HiSilicon
	Proposal 1: It is proposed to study the possibility to remove protection requirement of own BS receiver for FDD bands.
Proposal 2: It is proposed to study the feasibility to extend BS RE power down dynamic range for FR1 bands.
For BS RF requirements, there would be a few impacts due to the introduction of wider FR1 channel bandwidth (200 MHz or wider). One point needs to be further discussed is operating band unwanted emission, considering that the PSD may be lower compared to small channel bandwidths.
Proposal 3: It is proposed to study the corresponding BS RF requirements for support wide channel bandwidth.
Proposal 4: It is proposed to take above assessment for BS RF requirements into account for the discussion on BS RF for scope of the 6G SI.
Requirements for cmWave bands
Proposal 5: It is proposed to study whether existing TX ACLR/OBUE and RX ACS/in-band blocking requirements for FR1 are still applicable for 200/400 MHz CBW.
Proposal 6: Since there are no existing non-AAS systems to maintain any equivalence with, it is proposed to study the possibility to remove the link to the existing conducted requirements. A similar approach as FR2 can be adopted, i.e. single declared sensitivity.
Proposal 7: It is proposed to use the same methodology used for FR2 to derive blocking requirement, i.e. blocker vs wanted signal analysis.
Proposal 8: the enhancement of BS type 1-H is focusing on large antenna array case for cmWave bands.
Proposal 9: new BS type 1-H is not needed for BS type 1-H enhancement.
Consideration of frequency range 7 – 24 GHz
Proposal 10: Investigate frequency boundary limit among FR1 and FR2 ranges for the OTA-only requirements applicability for BS RF.
Consideration of environmental conditions
Proposal 11: Discussion on test requirements framework for 6G BS RF shall consider outcomes of the EC/ETSI discussion on the environmental profiles.

	R4-2520437
	CMCC
	Observation 1: R20 is conducting research on co-located requirements, but the main research scope of WID is OTA co-located requirements of BS type 1-O.
Proposal 1: Co-located unwanted emissions could be re-evaluated based on system parameters decision for 6G.
Observation 2: RAN1 held discussions on modulation and EVM requirements.
Proposal 2: Modulation quality requirements could be re-evaluated based on system parameters decision for 6G.
Proposal 3: BS RF requirements which need to be re-evaluated is listed in table 1.
Proposal 3: No need to define new BS class or BS type for BS Hybrid beamforming type.

	R4-2520967
	MediaTek inc.
	[bookmark: _Ref208754281]Observation 1: With current BS Tx EVM requirements in TS 38.104, the required EVM changes with the modulation order without considering the target MIMO layers.
[bookmark: _Ref208754284]Observation 2: With the EVM values based on current TS 38.104, the max throughput cannot be achieved with more MIMO layers, and the degradation compared to EVM 0% can be huge in some scenarios.
[bookmark: _Ref208754288]Proposal 1: RAN4 to study a more pragmatic BS TX EVM requirement framework that also takes the number of MIMO layers into account.

	R4-2521421
	Samsung
	Observation 1: The base station output power requirements may subject to change depending on the 6G discussions on deployment scenario, typical antenna size, energy saving, etc.
Observation 2: The on-going Rel-20 BS evolution WI discussions and/or outcomes should be leveraged in 6G BS RF, which may impacts spurious emission, intermodulation requirements, out-of-band blocking requirements, along with the assumed coupling loss between base stations in new 6G frequency or frequency ranges.
Observation 3: The co-ex study findings would impact the ACLR, ACS requirements, if new study is conducted.
Observation 4: RAN4 can study the OTA options for hybrid requirements but should also carefully decide whether to inrtoduce them, even as optional, after study considering the OTA testing costs and time.
Proposal 1: Propose the following initial views on 6G RF requirements.

	R4-2521435
	Ericsson
	Proposal 1: Agree with table in Annex A and the list of RF requirements to be studied in the scope of the 6G SI.
Proposal 2: Re-visit how BS output power is handled in relevant TS 38.104 requirements and consider introducing PSD based requirements instead.
Proposal 3: When re-evaluate some requirements (e.g. in-band blocking, out-of-band blocking) assuming today’s actual deployments instead of assumptions and methodology from 1999 and UTRA requirement derivation.
Proposal 5: Transmitter transient period can be the same in NR for FR1 and FR2 and no impact is expected in BS RF requirement analysis.

	R4-2521732

	ZTE Corporation, Sanechips
	Proposal 1: for 6GR BS, propose to consider the following 5G BS types at least as starting point.

Proposal 2: propose to consider the antenna modelling of hybrid beamforming in 6GR especially for around 7GHz 6GR BS.

Proposal 3: propose to consider the BS type 1-H at FR1 low bands as the evolution of the legacy BS type 1-C in 6G day1.

Proposal 4: propose to support the in-band NB-IoT operation for BS type 1-H and BS type 1-O in 6G day1.

Proposal 5: if LP-WUS signal is supported in 6G day1, propose to further discuss the impacts on potential EVM degradation of NR signal due to the simultaneous LP-WUS signal transmission.

Proposal 6: in order to achieve the more accurate beam steering direction in 6G day1. propose to have some study  the architecture and RF feasibility on the calibrated beamforming steering for multi-band operation BS or wide spectrum operation BS instead of defining the fractional bandwidth for different rated EIRP.

Proposal 7: for the multi-band operation, propose to consider the dynamic power sharing across different bands to improve the network capacity/coverage.

Proposal 8: for the efficient coverage extension, propose to consider the RIS deployment in 6G day1.

Proposal 9: for the sensing technology, propose to consider the 6G ISAC BS in 6G day1 at least.

Proposal 10: for minimum EVM requirement of existing 5G modulation order of 6GR, propose to apply the 5G BS EVM requirement as starting point for 6GR BS.

Proposal 11: for the optimal EVM requirement, propose to have some discussion on the necessity and evaluation method to figure out the optimal/enhanced EVM requirement to enable the achievable peak data rate if possible.
 
Proposal 12: for the relaxed EVM requirement for 6GR BS, propose to consider the AI or non-AI based DPoD compensation at UE side to improve the DL coverage.

Proposal 21: for the ACLR requirement, propose to have some further study on the appropriate ACLR modelling to quantify more realistic interference modelling in the coexistence sharing study and define more proper ACLR requirement;

Proposal 22: for the ACLR requirement, propose to consider the performance balance between ACLR and EVM requirement instead of treating these two requirement separately. 

Proposal 23: for in-band blocking requirement of FR1 BS, propose to conduct the further study with more relevant coexistence assumptions to identify the appropriate requirement for 6GR BS.

Proposal 24: for out-of-band blocking requirement of FR1 BS, propose to conduct the further study with more relevant coexistence assumptions to identify the appropriate requirement for 6GR BS.

Proposal 25: in order to avoid the parallel discussion on improvement on FR1 co-location requirements and coexistence spurious emission requirements between 5G-A and 6GR, propose to wait for the conclusion in 5G-A and make the necessary updates for RF requirements of 6GR BS.

Proposal 26: for the enhanced 6GR BS type 1-H, propose to discuss the additional OTA requirement in addition to EIRP and EIS requirement for BS type 1-H to reflect the radiated performance more precisely. 


Open issues summary
Sub-topic 1-1: 6G BS RF requirements for TN
Issue 1-1-1: 5G RF requirements applicable to 6G
· Proposals: The following 5G BS RF requirements could be applicable to 6G:
· Proposal 1: Frequency error
· Proposal 2: Occupied bandwidth
· Proposal 3: Spurious general requirement
· Proposal 4: Receiver spurious requirement
· Recommended WF
· According to the companies’ analysis on 5G BS RF requirements, those 5G BS RF requirements would also be applicable to 6G BS RF. 
Agreement:
· The following existing 5G BS RF requirements are applicable to 6G BS RF at least for the 5G re-farming bands. 
· Frequency error
· Occupied bandwidth
· Spurious general requirement
· Receiver spurious requirement
· 


Issue 1-1-2: 5G RF requirements to be re-evaluated without any new study for 6G
· Proposals: The following 5G BS RF requirements should be re-evaluated once the spectrum utilization and list of channel bandwidth will be decided. TR 38.817-02 should be used for this purpose; no further study is needed:
· Proposal 1: Sensitivity (OTA)
· Proposal 2: Reference sensitivity
· Proposal 3: Dynamic range
· Proposal 4: Receiver intermodulation
· Proposal 5: In channel selectivity.
· Recommended WF
· According to the companies’ analysis on 5G BS RF requirements, those 5G BS RF requirements would need to be re-evaluated based on TR 38.817-02, once the spectrum utilization and channel bandwidths list will be decided for 6G. No further study would be needed for those requirements.


Agreement:
The following 5G BS RF requirements would need to be re-evaluated based on TR 38.817-02, e.g. the existing formular is reused, once the spectrum utilization and channel bandwidths list will be decided for 6G. No further study would be needed for those requirements.
· Sensitivity (OTA)
· Reference sensitivity
· Receiver intermodulation


Issue 1-1-3: BS output power
· Proposals: Base station output power should be studied in the 6G SI scope:
· Agree, BS output power should be revisited considering introducing PSD based requirements instead (Ericsson)
· Agree, subject to change depending on the 6G deployment scenario (e.g. coverage), energy saving/efficiency considerations and other aspects. (Samsung)
· No need to redo any new study (no or limited impacts) or not considered (Nokia, Huawei, ZTE)
· Recommended WF
2 companies would like to revisit BS output power requirements for different reasons. 
To be further discussed. If agree, RAN4 should decide on prioritization as well.

Issue 1-1-4: RE power control dynamic range
· Proposals: RE power control dynamic range should be studied in the 6G SI scope
· Agree, currently based on 64 QAM. The RE power down extension would benefit the network power saving and reduction of co-channel interference (Huawei).
· No need to redo any new study (no or limited impacts) or not considered (Nokia, Ericsson, ZTE)
· Recommended WF
1 company would like to re-study this requirement for different reasons. 
To be further discussed. If agree, RAN4 should decide on prioritization as well.

Issue 1-1-5: Total power dynamic range
· Proposals: Total power dynamic range should be studied in the 6G SI scope
· Agree, study whether this requirement is needed (Huawei).
· No need to redo any new study (no or limited impacts) or not considered (Nokia, Ericsson, ZTE)
· Recommended WF
1 company would like to re-study this requirement. 
To be further discussed. If agree, RAN4 should decide on prioritization as well.

Issue 1-1-6: Transmit On/Off power
· Proposals: Transmit On/Off power requirements should be studied in the 6G SI scope
· Agree for new 6G bands only (Nokia)
· No need to redo any new study (no or limited impacts) or not considered (Huawei, Ericsson, ZTE).
· Transient time shall be the same for 6G (Ericsson)
· Recommended WF
1 company would like to revisit this requirement for 6G new bands only. 
To be further discussed. If agree, RAN4 should decide on prioritization as well.



Issue 1-1-7: Modulation quality
· Proposals: Modulation quality should be studied in the 6G SI scope
· Agree, studies are needed for EVM requirement and measurement methodologies. (Nokia)
· Agree, only if new modulation scheme is introduced, on hold for the time being. (Huawei, CMCC)
· Agree, study a more pragmatic BS TX EVM requirement framework that also takes the number of MIMO layers into account. (MediaTek)
· Agree, introduce a new “optimal” EVM requirement. (ZTE)
· No need to redo any new study (no or limited impacts) or not considered (Ericsson)
· Recommended WF
3 companies would like to revisit this requirement, 1 company if new spectrum utilization is decided for 6G.
To be further discussed. If agree, RAN4 should decide on prioritization as well. 
However, if a new modulation scheme is introduced for 6G, it seems obvious RAN4 would have to study that new modulation scheme (Huawei’s proposal).

Issue 1-1-8: ACLR/ACS
· Proposals: ACLR and ACS should be studied in the 6G SI scope
· Agree but only for new 6G bands (Nokia).
· Agree, but depending on the typical 6G scenario and BS/UE parameters and if critical difference is identified (Samsung)
· Agree, depending on 6G coexistence study (ZTE, CATT)
· No need to redo any new study (no or limited impacts) or not considered (Huawei, Ericsson)
· Recommended WF
3 companies would like to revisit this requirement for different reasons and different scope.
The proposals are to reconsider the ACLR/ACS limits based on the outcomes of the coexistence studies, but not to re-study how this requirement should be defined. The recommended WF is to put on hold any discussion on ACLR/ACS limits, focusing then on the requests for the coexistence studies in a first step.

Issue 1-1-9: ACLR absolute limit
· Proposals: ACLR absolute limit should be better clarified in the 6G SI scope
· Agree, clarify the ACLR absolute basic limit should be measured per MHz or per channel. (Huawei)
· Disagree
· Recommended WF
To be further discussed. If agree, RAN4 should decide on prioritization as well.



Issue 1-1-10: OBUE for wider channel BW
· Proposals: OBUE for 200 and 400 MHz channel BW (at least above 7 GHz) should be studied in the 6G SI scope
· Agree, considering that the PSD may be lower compared to small channel bandwidths (Huawei)
· Agree, based on ACLR change from co-existence study and new channel bandwidth for around 7GHz (CATT)
· Disagree
· Recommended WF
RAN1 agreed to support 400 MHz channel BW for above 7 GHz (and in DL at least) for 6G. 
This might have some links to the proposal to issue 1-1-3 introducing PSD based requirements. 

Issue 1-1-11: Protection of the BS receiver of own or different BS 
· Proposals: Protection of the BS receiver of own or different BS should be studied in the 6G SI scope
· Agree, study the possibility to remove protection requirement of own BS receiver for FDD bands (Huawei)
· No need to redo any new study (no or limited impacts) or not considered (Nokia, Ericsson, ZTE)
· Recommended WF
To be further discussed. If agree, RAN4 should decide on prioritization as well. 

Issue 1-1-12: In-band and Out of band blocking
· Proposals: In-band and Out of band blocking should be studied in the 6G SI scope
· Agree for new 6G bands (Nokia)
· On hold pending on Rel-20 co-location outcomes (Samsung)
· Agree, especially for bands in the upper FR1, reconsidering approach taken for UTRA (Ericsson)
· Agree, reconsidering approach taken for UTRA (ZTE)
· No need to redo any new study (no or limited impacts) or not considered (Huawei)
· Recommended WF
4 companies would like to study the need for this requirement, one proposing to put out of band blocking on hold.
To be further discussed. If agree, RAN4 should decide on prioritization as well.

Note: From the companies’ contribution, the study of the following requirements received the most support:
· EVM.
· In-band and out-of-band blocking.
· ACLR/ACS if RAN4 decides to redo any coexistence study, see topic#2.

Sub-topic 1-2: cmWave bands 
Issue 1-2-1: Conducted requirements and FR2 like methodology
· Proposals: Methodology to define requirements for the cmWave bands (5-8GHz)
· Proposal 1: Both conducted and radiated requirements should be defined for this frequency range. (Nokia)
· Proposal 2: Adopt similar approach as FR2 (e.g. single declared sensitivity), not maintaining an equivalence to conducted requirement. (Huawei)
· Proposal 3: Use same methodology than for FR2 to derive blocking requirement (Huawei)
· Recommended WF
		First discuss if conducted requirements should be defined for cmWave bands.
		If not, further study of the FR2 approach/methodology could be decided for requirements like blocking.

Nokia: prefer to keep both OTA and conducted on the table at this stage. 
Huawei: open for the conducted requirement
Ericsson: propose to use the conducted one as the baseline. 
CATT: prefer to keep both. 
ZTE: prefer to use FR2 liked methodology. 

Issue 1-2-2: RF requirements for bands above 7 GHz
· Proposals: Requirements to be re-studied 
· Proposal 1: RE power control dynamic range, based on EVM and ACLR/unwanted emission requirements (CATT)
· Proposal 2: Transmit On/Off power requirements, may have new transient period in new frequency range (CATT)
· Proposal 3: ACLR/ACS, based on coexistence study (CATT, Nokia for new bands)
· Proposal 4: In-band and Out of band blocking (CATT, Nokia for new bands))
· Proposal 5: Number of BS Rx requirements for 7-15 GHz should be derived on the basis of co-existence studies. (Nokia)
· Proposal 6: Dynamic range
· If new co-existence study is agreed for around 7GHz, this requirements may be based on the system simulation results. (CATT)
· Proposal 7: In channel selectivity
· If new co-existence study is agreed for around 7GHz, this requirements may be based on the system simulation results. (CATT)
· Recommended WF
Most of the requirements proposed to be re-evaluated will be based on the coexistence studies outcomes. 
RAN4 should then first agree on the need for coexistence study above 7 GHz.

Sub-topic 1-3: BS Hybrid beamforming architecture – BS type 1-H
Issue 1-3-1: Inputs to BS type 1-H enhancement / new type
· Proposals: Inputs for BS Hybrid beamforming architecture and enhancement of BS type 1-H:
· Proposal 1: Further study 1-H enhancement and consider it when benefits are justified (Nokia)
· Proposal 2: The enhancement of BS type 1-H is focusing on large array antenna for future cmWave bands (Huawei)
· Proposal 3: Not a new BS type (Huawei)
· Proposal 4:  study the OTA options for hybrid requirements but should also carefully decide whether to introduce them, even as optional, after study considering the OTA testing costs and time (Samsung)
· Proposal 5: consider the antenna modelling of hybrid beamforming in 6GR especially for around 7GHz 6GR BS (ZTE)
· Proposal 6: consider the BS type 1-H at FR1 low bands as the evolution of the legacy BS type 1-C (ZTE)
· Proposal 7: discuss the additional OTA requirement in addition to EIRP and EIS requirement for BS type 1-H to reflect the radiated performance more precisely (ZTE)
· Proposal 8: The enhancement of BS type 1-H is focusing on 6G spectrum, and no need to define new BS class or BS type (CMCC)
· Recommended WF
The priority in this meeting is to define the detailed scope of the 6G SI. The above proposals should better be discussed from next RAN4#118 meeting. 
Also, the decision of a new BS type 1-H of or a BS type 1-H enhancement might be postponed to the end of the BS hybrid beamforming study, when RAN4 will have a better view on all impacts and consequences. 

Sub-topic 1-4: Other aspects
Issue 1-4-1: Frequency Range
· Proposals: Frequency Ranges boundaries
· Proposal 1: Investigate frequency boundary limit among FR1 and FR2 ranges for the OTA-only requirements applicability for BS RF (Huawei)
· Recommended WF
The FR1/FR2 boundaries are discussed in the 6G Spectrum AI where it was captured that BS types and RF requirements should be considered as one criteria for the decision. 
To not duplicate the discussion, it’s better to discuss those aspects in that 6G Spectrum thread. The conclusion and its consequences could then be discussed later in the 6G BS RF thread.

Issue 1-4-2: Environmental conditions
· Proposals: Environmental profile consideration for conformance specifications:
· Proposal 1: Consider the EC/ETSI discussion on the environmental profiles during the discussion on test requirements framework. (Huawei)
· Recommended WF
It’s still unknown when EC will take a decision on the environmental profiles. This should be an input to RAN4 when writing the test requirements, but it’s still premature to evaluate the impacts. To not delay the 6G discussion, it’s preferable to analyse the impacts of the EC decision when it will be known.

Issue 1-4-3: SBFD and Repeater consideration
· Proposals: SBFD and Repeater consideration
· Proposal 1: Consider the following BSs for 6G: 6G BS, Repeater/NCR, SBFD (ZTE)
· Recommended WF
6G BS and SBFD are part of 6G, no need to further discuss those aspects.
The need for a 6G Repeater/NCR BS specification could be further discussed. 

Issue 1-4-4: NB-IoT in-band support
· Proposals: In-band NB-IoT operation should be supported for BS type 1-H and BS type 1-O: 
· Agree (ZTE)
· Disagree
· Recommended WF
			To be further discussed. 
			Note that NB-IoT operating with 6G should be discussed in the MRSS AI.



Issue 1-4-5: LP-WUS support impact
· Proposals: if LP-WUS signal is supported in 6G day1, propose to further discuss the impacts on potential EVM degradation of NR signal due to the simultaneous LP-WUS signal transmission
· Agree (ZTE)
· Disagree
· Recommended WF
	To be further discussed.

Issue 1-4-6: Multi-band and beamforming
· Proposals: Study the architecture and RF feasibility on the calibrated beamforming steering for multi-band operation BS or wide spectrum operation BS instead of defining the fractional bandwidth for different rated EIRP
· Agree (ZTE)
· Disagree
· Recommended WF
To be further discussed

Issue 1-4-7: Multi-band and dynamic power sharing
· Proposals: Consider the dynamic power sharing across different bands to improve the network capacity/coverage
· Agree (ZTE)
· Disagree
· Recommended WF
To be further discussed.

Sub-topic 1-5: RIS and ISAC
Issue 1-5-1: RIS and ISAC related 
· Proposals: Consider the following proposals related to sensing: 
· Proposal 1: for the efficient coverage extension, propose to consider the RIS deployment in 6G day (ZTE)
· Proposal 2: for the sensing technology, propose to consider the 6G ISAC BS in 6G day1 at least (ZTE)
· Recommended WF
Sensing related proposals should better be discussed under the sensing AI. 


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

	R4-2520096
	CATT
	Proposal 1: It is proposed 7GHz band as the highest priority for both co-existence and RF requirements study.
Proposal 2: It is proposed Sub-Urban and Urban deployment scenario as the highest priority in co-existence study at least for 7GHz.
Proposal 3: BS antenna model, UE maximum output power, maximum channel bandwidth and correlation factor roll-off model need to be reconsidered in co-existence study.

	R4-2520268
	Qualcomm Germany
	Observation 1: No additional coexistence study was done for sub 6GHz when studying and standardizing NR in RAN4, as the outcome of the LTE coexistence study, documented in TR 36.942, was sufficient. 
Observation 2: No additional coexistence work is needed for sub 6GHz as existing requirements should suffice to ensure protection from adjacent channel operation for 6G SI considerations. 
Observation 3: Existing RF requirements from NR are sufficient for 6G FR2-1 scenarios even if BS AAS parameters are updated to reflect increasing number of antenna elements. 
Observation 4: No additional coexistence work is needed for the frequency ranges 4.4-4.8 GHz, 7.125-8.4 GHz, and 14.8-15.35 GHz, since RAN4 identified the main RF parameters and captured them in TR 38.922.
Observation 5: If additional coexistence studies are agreed in RAN4, RAN4 could study how to harmonize in the coexistence framework the incorporation of the parameterized BS AAS steering limits in 6G coexistence studies. 
Observation 6: If additional coexistence studies are agreed in RAN4, RAN4 could study the characterization of the underlying parameters of the out-of-band AAS radiation pattern model in TR 38.922. 

Observation 7: If additional coexistence studies are agreed in RAN4, proper modeling of UE beamforming gain could be discussed. Both the impact of increasing the number of TXs in FR1 (e.g., 4 or 2 TXs) and the extensions to UE beamforming model (as described in Section 5.2.3.3 in TR 38.803) in FR3 could be addressed.

	R4-2520281
	Nokia
	Proposal: BS vertical coverage range should be used as one of the assumptions in system level simulation for coexistence studies for 6G Radio.

	R4-2520327

	Huawei, HiSilicon
	Proposal 1: Co-existence studies should be prioritized as specified in Table 1, i.e. the ~7 GHz band has the highest priority, while the 4 GHz, 2 GHz, and 700 MHz bands are designated as the second priority.
Proposal 2: Simulation assumptions, including network layout models, propagation models, BS/UE antenna characteristics, and other necessary parameters, shall be determined alongside co-existence scenarios.
Proposal 3: The following specific updates are proposed for simulation assumptions:
· For 7 GHz, update parameters such as ISD, antenna configuration, indoor UE ratio, and UE power class compared to the TR 38.921 baseline.
· For 700 MHz, use AAS antenna parameters instead of non-AAS base station assumptions.
· Consider Power Class 2 in co-existence studies, at least for TDD bands.


	R4-2520436
	CMCC
	Proposal 1: It is proposed to set priorities for the candidate frequencies for coexistence studies.
Proposal 2: It is suggested to list the frequency around 7GHz as a high priority among the candidate frequencies.
Proposal 3: Simulation assumptions in TR 38.921 could be set as starting point for frequency around 7GHz.
Observation 1: Deployment scenarios in TR 38.914 are typical network layout models.
Observation 2: More discussion is need for antenna and beam forming pattern modelling, and ACLR and ACS modelling.
Proposal 4: General consideration on frequency around 7GHz coexistence study is listed in table 1.

	R4-2520513

	Xiaomi
	Observation 1: Antenna element configuration for 6425-7125MHz in TR38.921 and the 6GR agreements have significate difference.
Observation 2: Antenna element configuration for 7125-8400MHz in TR38.922 and the 6GR agreements have significate difference.
Proposal 1: Coexistence study for around 7GHz could be the beginning of 6GR.
Proposal 2: RAN4 can discuss the parameters, assumptions and necessary propagation models for the around 7GHz frequency band for the coexistence study.
Proposal 3: RAN4 can consider Macro Urban, Macro Suburban, Macro Rural, Micro urban, Indoor hotspot and Indoor factory as the scenarios of around 7GHz.
Proposal 4: RAN4 should not precluded other possible scenarios for the 6GR during the coexistence study.
Observation 3: Coexistence study for around 4GHz and 30GHz have significant differences from antenna element configuration with 5G.
Proposal 5: RAN4 can discuss the parameters and coexistence study necessity of frequency band around 4GHz and 30GHz.
Proposal 6: RAN4 can wait more information about the 700MHz, 2GHz and 15GHz from other working group and discuss from RAN4’s perspective whether there are significate differences for coexistence study for these bands.

	R4-2520968
	MediaTek inc.
	[bookmark: _Ref212906610]Proposal 1: RAN4 to consider whether and how to add front-to-back ratio even for omni-directional UE antenna assumptions.
[bookmark: _Ref212906614]Observation 1: At around 7GHz, PC2 and PC3 UEs lead to very similar required ACIR levels. 
[bookmark: _Ref212906618]Proposal 2: RAN4 to study whether PC2 can be assumed as the default power class for around 7GHz.


	R4-2521419
	Samsung
	Observation 1: The gaps between co-ex studies performed in RAN4 and 6GR target deployment scenarios in different carrier frequencies are quite large, and they are shown as below.
Observation 2: The previously available co-existence studies on 700MHz and 2GHz carrier frequencies are majorly from LTE study, which differs significantly with later 5G NR and the current 6G Radio in both system parameters and deployment scenarios. 
Observation 3: The previously available co-existence studies on 4GHz and 7GHz carrier frequencies assumed much less antenna array elements and only partial of the deployment scenarios as given in latest 6G deployment discussion. 
Observation 4: The previously available co-existence studies on 15GHz and 30GHz carrier frequencies also assumed much less antenna array elements, and different scenario (UMa) other than scenarios targeted in latest 6G deployment discussion.
Proposal 1: It is proposed to perform new co-existence studies to the carrier frequencies suggested for 6G Radio.
Proposal 2: The new 6G Radio co-existence study can start with 7GHz to re-evaluate ACLR and ACS given its significant difference to previous studies in both deployment scenario and BS antenna assumption aspects.
Observatoin 5: For 7GHz, TR 38.921 studied co-ex with 8x16x2 array size for Urban Macro, TR 38.922 concluded (8x16)x(3x1)x2 array size for Urban Macro, while latest 6G deployment discussion suggested ”up to 2304” elements.
Observation 6: With more elements considered, for example 3x1 sub-array in a same 8x16 antenna, the difference in antenna pattern is already significantly large. The 2304 elements proposed in latest 6G deployment discussion would introduce greater impacts in antenna pattern in new co-existence studies alone.
Proposal 3: RAN4 to review and discuss antenna assumptions in TR 38.921, 38.922 and RP-252888 for 7GHz, and to perform new co-existence study with the agreed typical antenna assumption for 7GHz.
Proposal 4: In 6G Radio co-existence study, use sub-array based AAS model as a baseline assumption for 6G base stations.
Observation 7: The previous co-existence study in TR 38.921 does not study Urban micro, Rural scenarios for 7GHz carrier, which is listed in latest 6G deployment scenario discussion.
Observation 8: The previous assumptions for Urban macro in TR 38.921 assumed one layer of hexagonal grid macro stations, while 6G deployment scenario discussion suggested both one layer and two layer layouts. But two layers in latest 6G deployment discussion assumed different carriers in different layers.
Observation 9: The previous assumption for sub-urban macro ISD is 900m, which is much smaller than the assumed 1299 or 1732 meters ISD as discussed in latest 6G deployment scenario discussion.
Proposal 5: RAN4 to consider the deployment related agreements (e.g. ISD, layout) from 6G deployment scenario discussion as the new 6G Radio co-existence study assumptions.
Observation 10: In updated TR 38.901 from Rel-19 7-24GHz channel model study, the sub-urban macro (SMa) was introduced, and aligned with the 6G deployment discussion.
Proposal 6: To adopt the updated channel model in TR 38.901, especially for SMa scenario, to the new 6G Radio co-existence study in applicable example carrier.
Proposal 7: To consider the Table 2.4-1 below as starting point for system level simulation for 7GHz.

	R4-2521513
	OPPO
	Observation 1: 	There are too many candidate coexistence evaluation scenarios for the start of 6G SI, prioritization is needed.
Observation 2: 	Around 7GHz coexistence has been studied in 5G TR38.921, which can be used as starting point to compare with 6G new simulation assumptions.
Proposal 1: 	7GHz with Urban macro is considered as starting point for 6G coexistence study.
Proposal 2: 	Consider using the BS antenna modeling in RAN1 6G air interface evaluation assumption for RAN4 coexistence study. Further down selection of antenna configurations is needed.
Observation 3: 	RAN1 agreed the max CBW for network side is 400MHz with 30khz scs and FFS on UE side CBW.
Proposal 3: 	RAN4 use 400MHz as the max CBW in NW side and consider 200MHz as the max CBW in UE side for the coexistence evaluation purpose.
Proposal 4: 	Reused the coexistence study configurations in TR38.921 as much as possible for 6G study. 
Proposal 5: 	For the scheduled CBW per UE, consider use same value as CBW for 1user case, and use CBW/3 for 3 users case considering now the spectrum utilization for the new CBW is unknown.

	R4-2521749
	ZTE Corporation, Sanechips
	Proposal 1: propose to consider the following key assumption difference between LTE/NR and 6GR to derive the 6GR coexistence study. 

Proposal 2: for the ACLR requirement, propose to have some further study on the appropriate ACLR modelling to quantify more realistic interference modelling in the coexistence sharing study and define more proper ACLR requirement;

Proposal 3: for the 6GR coexistence study, propose to consider the coexistence cases as listed in Table 2.1.2-1.

Proposal 4: for the 6GR coexistence study, propose to consider the simulation assumptions as listed in Table Table 2.1.3-1 and Table 2.1.3-2.

	R4-2521787
	Ericsson
	Observation 1: The BS antenna parameters of 8 GHz from TR 38.922 which include sub-array configuration can be used for the 7 GHz frequency if needed.
Observation 2: In the IMT SI for 15 GHz, it was proposed to study in-band blocking requirements during the work item phase.
Observation 3: With the consideration of AAS BS operating below 1 GHz, this necessitates the re-evaluation to check current requirement levels for BS ACLR/ ACS and also Transmitter spurious emission co-existence levels with relevant BS antenna size and deployment parameters – ISD, grid shift and others.
Observation 4: The Rel-19 work to re-evaluate Tx spurious emission co-existence levels can be used as foundation for BS co-existence requirements, based on updated AAS BS and deployment assumptions.
Proposal 1: RAN4 to re-use the co-existence study outcomes from the IMT studies documented in TR 38.921 and TR 38.922 where necessary, unless significant impacts are identified.
Proposal 2: RAN4 to set a proper selectivity for Wake Up receiver during the 6G co-existence study.
Proposal 3: RAN4 to re-evaluate the check current requirement levels for BS ACLR/ ACS and also Transmitter spurious emission co-existence levels with relevant BS antenna size and deployment parameters – ISD, grid shift and others, with considerations of AAS BS operating below 1 GHz within the scope of 6G BS co-existence work.
Proposal 4: RAN4 to re-evaluate in-band/ out-of-band blocking related requirements considering AAS BS architectures and current deployment conditions, rather than on legacy assumptions from Rel-99 UTRA time evaluations.

	R4-2522145
	CableLabs
	Proposal 1: Considering the high propagation loss, cost-control constraints on large AAS, and the limited performance under NLOS condition, from an operator perspective, the urban hotspot scenario is suitable for the 7 GHz band. We therefore propose to add the urban micro (hotspot) scenario as a priority at around 7 GHz band in the 6G coexistence study. The detailed simulation parameters should leverage [3] and [4] as baselines.
Proposal 2: To accurately evaluate UL power density, coverage, and interference, we propose that RAN4 study an appropriate UL transmission BW in 6G coexistence studies that is smaller than the entire channel BW.
Proposal 3. We concur with the agreement in [2] that RAN4 reevaluate the ACLR and ACS requirements in 6G for both BS and UE.
Proposal 4. We propose that RAN4 re-examine the ACLR and ACS definitions and scaling methods to ensure their applicability for asymmetric channel bandwidths between victim and adjacent-channel networks in 6G coexistence studies.





Open issues summary
Sub-topic 2-1: Coexistence studies
Issue 2-1-1: Coexistence studies
· Proposals: RAN4 should redo coexistence studies
· Proposal 1: Agree and 7GHz should be prioritized (CATT, Huawei, CMCC, Xiaomi, MediaTek, Samsung, Oppo, CableLabs)
· Justification: 
· No detailed justification (CMCC) 
· Including band n104 and new band between 7GHz~8GHz which has been rarely deployed in the network (CATT)
· Bigger antenna size (38.922) and ISD for urban macro (Huawei, Xiaomi)
· PC2 was not considered (MediaTek)
· Parameters comparison in R4-2513045 + observations (Samsung)
· Urban micro scenario was not considered (CableLabs)
· Second priorities: 
· 4GHz, 2GHz and 700MHz (Huawei)
· 4GHz, 30GHz (Xiaomi)
· Third priorities: 
· 30 GHz and 15 GHz (Huawei)
· 700MHz, 2GHz and 15 GHz (Xiaomi)
· Proposal 2: New coexistence study is not needed (Qualcomm)
· Justification: 
· No additional coexistence study was done for sub 6GHz when studying and standardizing NR.
· No additional coexistence work is needed for sub 6GHz as existing requirements should suffice to ensure protection from adjacent channel operation for 6G SI considerations. 
· No additional coexistence work is needed for the frequency ranges 4.4-4.8 GHz, 7.125-8.4 GHz, and 14.8-15.35 GHz, since RAN4 identified the main RF parameters and captured them in TR 38.922.
· Proposal 3: Need to redo coexistence studies considering the BS vertical range parameter (Nokia)
· Justification: Potential impacts on ACIR as shown in R4-2520281.
· Proposal 4: Re-evaluate AAS BS below 1 GHz to check ACLR/ACS (Ericsson)
· Justification: AAS BS was not considered for such frequency range in past coexistence studies.
· Recommended WF
It’s majority’s view that coexistence studies at least in the 7 GHz should be reevaluated. Some companies analyzed the parameters differences, early evaluating potential impacts. 
Still, it’s not clear how RAN4 would proceed if any relaxed ACLR/ACS values as 3GPP already communicated those values to ITU-R for the coexistence studies (upper 6 GHz and 7 GHz) or if more stringent values. RAN4 should preferably clarify this aspect before redoing any coexistence to not waste time. 
Nevertheless, some new studies have been proposed:
· 7 GHz and PC2 UEs.
· 7 GHz and Urban micro.
· Less than 1 GHz and AAS BS
OPPO: support to prioritize ~7GHz. It should be OK to come up with something different from ITU-R response since we are working on 6G now.
Huawei: if needed, we can further update ITU if different values are defined. ~7GHz should be prioritized
ZTE:~7GHz should be prioritized. Some assumption including antenna configuration should be made. 
CATT: ~7GHz work should be redone and prioritized. CEPT has already requested the related work on less than 1GHz. It will be discussed in coming plenary. 
Samsung: ~7GHz related study should be redone. If the conclusion is different from before, further update to ITU can be further discussed. 
Apple
ZTE
Xiaomi: support to prioritize 7GHz. The spectrum above 7.125GHz is still subject to ITU decision. We should be precautious before further updating ITU. 
Qualcomm: why the coexistence need to be redone? Further update ITU may confuse them and it may be also too late. 
Nokia: agree with Qualcomm. U6G related work has been completed long while ago. Any new parameter should be well justified before it is agreed. 
CMCC: ~7GHz should be prioritized. New parameters, such as BW, PC, etc, should be considered. 
Ericsson: agree with Qualcomm/Nokia on 7GHz. 
Agreement:

· If RAN4 agrees to study the coexistence ~7GHz including n104 including Urban Micro, this study should be prioritized.
· It will be further discussed in RAN4#117 if the coexistence study on ~7GHz should be redone and if new scenario, e.g. Urban Micro, should be studied. 
· Regarding less than 1GHz, the discussion in this thread can be put on hold until the decision in coming RAN#110.

Sub-topic 2-2: Initial discussion on simulation assumptions and modelling
Issue 2-2-1: Scenarios for 7 GHz coexistence study
· Proposals: If RAN4 agrees to redo coexistence study in the 7 GHz, which scenarios should be prioritized:
· Proposal 1: Sub-urban and Urban Macro (CATT)
· Proposal 2: Urban Macro and Indoor Hotspot (Huawei)
· Proposal 3: Urban Macro (CMCC)
· 2nd priority: Indoor hotspot, Dense urban, Rural 
· Proposal 4: Macro Urban, Macro Suburban, Macro Rural, Micro urban, Indoor hotspot and Indoor factory but not preclude any scenario (Xiaomi)
· Proposal 5: Urban Macro, Indoor Hotspot and Rural Macro (Samsung)
· Proposal 6: Urban Macro (Oppo)
· Proposal 7: Urban Macro, Dense Urban and Indoor (ZTE)
· Proposal 8: Urban micro (CableLabs)
· Recommended WF
The large majority supports Urban Macro scenario, it might then be considered as first priority.
Other scenarios like Indoor Hotspot or Urban micro were not considered before.


Issue 2-2-2: UE power class for 7 GHz coexistence study
· Proposals: If RAN4 agrees to redo coexistence study in the 7 GHz, which UE PC should be considered:
· Proposal 1: PC3 and PC2 (Huawei, Samsung, CMCC, CATT)
· Proposal 2: PC2 (MediaTek)
· Proposal 3: PC3 (Oppo)
· Recommended WF
Most likely, PC3 and PC2 UE would have to be considered.

Issue 2-2-3: Channel BW for 7 GHz coexistence study
· Proposals: If RAN4 agrees to redo coexistence study in the 7 GHz, which channel BW(s) should be considered:
· Proposal 1: 200 or 400 MHz (CATT)
· Proposal 2: 100, 200 and 400 MHz (Huawei, CMCC)
· Proposal 3: 20, 100 and 200 MHz (Samsung)
· Proposal 4: 400 MHz DL and 200 MHz UL (Oppo)
· Proposal 5: UL BW smaller than the channel BW (CableLabs)
· Recommended WF
Different views, to be further discussed. 


Issue 2-2-4: Scenarios for 700 MHz and AAS BS coexistence study
· Proposals: Scenario for 700 MHz and AAS BS
· Proposal 1: Urban macro and Rural Macro (Huawei)
· Proposal 2: Urban Macro, Dense urban and Indoor (ZTE)
· Recommended WF
Urban Macro should be considered, further discussed the other proposals. 

Issue 2-2-5: Initial discussion on BS antenna parameters for the coexistence study
· Proposals: If RAN4 agrees to redo any coexistence study, which BS antenna model parameters and assumptions should be considered:
· Proposal 1: TR 38.922 for 7 GHz (CATT, Huawei)
· Proposal 2: Antenna array correlation factor roll-off model with the frequency from TR 38.922, section 7.3.2.1.2 for 7 GHz (CATT)
· Proposal 3: study how to harmonize in the coexistence framework the incorporation of the parameterized BS AAS steering limits in 6G coexistence studies, e.g. how to address the cases where the generated beam might be outside of the steering range (Qualcomm)
· Proposal 4: BS vertical coverage range should be used as one of the assumptions in system level simulation for coexistence studies for 6G Radio (e.g. to limit the elevation angle) (Nokia)
· Proposal 5: to review and discuss antenna assumptions in TR 38.921, 38.922 and RP-252888 for 7GHz, and to perform new co-existence study with the agreed typical antenna assumption for 7GHz (Samsung)
· Proposal 6: use sub-array based AAS model as a baseline assumption with following (Samsung):
	
	UMa
	InH
	RMa

	BS height [m]
	25
	3
	35

	TRP (dBm)
	44 dBm for 20 MHz
51 dBm for 100 MHz
54 dBm for 200 MHz
	24 dBm for 20 MHz
31 dBm for 100 MHz
34 dBm for 200 MHz
	49 dBm for 20 MHz
56 dBm for 100 MHz
59 dBm for 200 MHz

	BS Element gain [dBi]
	8
	5
	8

	BS noise figure [dB]
	5
	5
	5

	BS Antenna Configuration
	1) (M,N,P,Mp,Np) = (24,16,2,8,16);
256 ports; (dH,dV) = (0.5,0.8)λ

2) (M,N,P,Mp,Np) = (24,16,2,4,16);
128 ports; (dH,dV) = (0.5,0.8)λ
	1) (M,N,P,Mp,Np) = (8,16,2,8,16);
256 ports; (dH,dV) = (0.5,0.5)λ

2) (M,N,P,Mp,Np) = (24,16,2,4,16);
128 ports; (dH,dV) = (0.5,0.8)λ
	1) (M,N,P,Mp,Np) = (24,16,2,8,16);
256 ports; (dH,dV) = (0.5,0.8)λ

2) (M,N,P,Mp,Np) = (24,16,2,4,16);
128 ports; (dH,dV) = (0.5,0.8)λ



· Recommended WF
To be further discussed


Issue 2-2-6: UE antenna modelling
· Proposals: If RAN4 agrees to redo any coexistence study, which UE antenna model parameters and assumptions should be considered
· Proposal 1: proper modelling of UE beamforming gain could be discussed. Both the impact of increasing the number of TXs in FR1 (e.g., 4 or 2 TXs) and the extensions to UE beamforming model (as described in Section 5.2.3.3 in TR 38.803) in FR3 could be addressed (Qualcomm)
· Proposal 2: consider whether and how to add front-to-back ratio even for omni-directional UE antenna assumptions (MediaTek)
· Proposal 3: Consider omnidirectional antenna assumption for UE. (Samsung)
· Proposal 4: It is assumed that UE antenna patterns are omnidirectional with 0 dBi gain. However, the potential use of directional antennas, especially in the ~7 GHz band, merits further discussion. (Huawei)
· Recommended WF
To be further discussed

Issue 2-2-7: ACIR modelling
· Proposals: If RAN4 agrees to redo any coexistence study, should RAN4 revisit the ACIR modelling: 
· Proposal 1: Study on the appropriate ACLR modelling to quantify more realistic interference modelling in the coexistence sharing study and define more proper ACLR requirement (ZTE)
· Proposal 4: Re-examine the ACLR and ACS values to ensure their applicability for asymmetric bandwidths between victim and adjacent-channel networks (CableLabs)
· Recommended WF
To be further discussed


Topic #3: NTN
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2520438
	CMCC
	Proposal 1: Research on the coexistence between TN and NTN needs to continue under the new device architecture and scenarios of 6G.
Observation 1: The scenario where a 1.5km isolation distance between NTN and the TN network, assuming that terminals within the coverage area of the TN network will not connect to NTN, is not reasonable in actual usage scenarios.
Proposal 2: Re-evaluate the isolation distance assumptions between NTN and TN networks in 6G for coexistence research.

	R4-2520217
	Amazon Web Services
	we propose the following items for further study: 
- NTN-TN RF Coexistence: includes two NTN-TN coverage co-existence deployment scenarios: Scenario 1:  NTN and TN with coverage overlap; Scenario 2: NTN and TN without coverage overlap 
-  NTN-TN Interference Management:  proposes a study item dealing with TN and NTN inter-system interference detection, reporting and mitigation
- NTN-TN Offloading and UE communications resilience:  When there is TN and NTN coverage overlap; two study item proposals: 1) TN/NTN network triggered offloading capabilities and 2) automatic UE service switch between NTN and TN systems in the event of absence of coverage of either TN or NTN due to emergency conditions
- NTN-TN bidirectional mobility: the study of IDLE and CONNECTED mobility between TN and NTN is proposed including measurements and reporting events for service continuity while roaming between both systems

	R4-2520513

	Xiaomi
	Proposal 7: RAN4 can analysis whether the coexistence study is necessary between 6GR TN 14.75-15.35GHz and NTN Ku-band 14GHz – 14.5GHz uplink.
Proposal 8: RAN4 should consider the necessity of redo the coexistence study between 5G NTN and 6G TN in the bands around 30GHz.
Proposal 9: RAN4 can consider the necessity of the coexistence study between 5G NTN and 6G NTN in the existing bands of 3GPP.

	R4-2520746

	ViaSat Satellite Holdings Ltd, Thuraya
	Given the following observations from 5G NTN coexistence evaluations:
Observation 1: Only GEO and LEO-600 km and LEO-1200 km satellite systems were evaluated.
Observation 2: Even though Scenario 7 was listed as NTN-NTN, no framework was established or studies performed for satellite – satellite under the umbrella of Scenario 7. Even HAPS-HAPS studies were not performed. 
Observation 3: Like FR1 NTN bands, the studies for Ka and Ku-band scenarios were limited to NTN-TN. 
Observation 4: Given the limited number of initial NTN bands and wide frequency separation between them, NTN – NTN studies were left for future considerations (Phase 2).  
and the below assumptions related to 6G
Assumption 1: New satellite orbits are expected to be part of 6G and ACLR/ACS will have to be derived.
Assumption 2: Existing spectrum bands are going to be shared by several operators within same or different orbits, and NTN-NTN evaluation needs to be done to verify that the existing ACLR/ACS can meet the performance requirements.
Assumption 3: New NTN spectrum bands are expected to be part of 6G that will require additional coexistence studies to evaluate impact to legacy NTN operations.
Assumption 4: The DL of a new NTN spectrum band could be co-channel or adjacent to the UL of legacy or another NTN spectrum band.
Assumption 5: Newer PA models and waveforms for SAN and UE may be specified that can support improvements  to current minimum values of ACLR/ACS.
these next steps are proposed:
Step 1: Identify coexistence scenarios (NTN-NTN, NTN-TN). 
Step 2: Specify/revise/update satellite parameters for the identified coexistence scenarios. 
Step 3: Specify methodology(ies) for NTN – NTN co-existence.
Step 4: Evaluate the scenarios for the candidate frequency bands.
for the following candidate frequency list:
· 2 GHz
· 17/24 GHz

	R4-2520747

	ViaSat Satellite Holdings Ltd, Thuraya, Thales
	Proposal 1: Adopt Table 1 as a starting point for further studies and determination of the priorities amongst SAN RF requirements.
Proposal 2:  Assess and develop an outline/scope for the MSR specification for SAN.

	R4-2521420
	Samsung
	Observation 1: In 5G NR/IoT NTN studies, the NR-NTN were introduced in a late phase where all TN requirements are ready, hence the interference transmitted and received from NTN stations are not fully addressed as the TN devices cannot be easily upgraded with new requirements.
Proposal 1: For 6G new radio study, it is possible for RAN4 to consider the NTN scenario in co-ex in relatively early phase in co-ex study, and in determine requirements for better co-existence for 6G Radio between NTN and TN.
Proposal 2: The isolation distance between NTN and TN from Rel-17 should be re-evaluated when consider NTN in 6G Radio co-existence.
Proposal 3: The UE density and its distribution in one and all beams/cell from a single SAN/satellite should be better modeled if we are targeting a more general overlapping co-ex between 6G NTN and TN.
Observation 2: Previous RAN4 did not really study NTN-NTN co-existence, due to the facts that NTN-NTN interference management and negotiation usually follows regulatory framework and out of 3GPP scope.
Observation 3: With a more flexible trend of spectrum usage between NTN and TN, along with a common design purpose of 6G Radio for NTN and TN, the co-existence between NTN and TN, and even between NTN and NTN can be more critical than 5G.
Observation 4: If het-net (multi-orbits) structure between different satellite orbits are pursued as a key deployment in 6G NTN, the interference between NTN and TN, NTN and NTN may be also studied.

	R4-2521436
	Ericsson
	Proposal 1: Evaluate the minimum isolation distance for NTN and TN to coexist in the L-/S- band for the agreed NTN UE ACS value (scenario 1 of the coexistence study, TR 38.863).
Proposal 2: Study the MEO type of satellite, doing a coexistence study and evaluating SAN/VSAT RF requirements impacts.

	R4-2521748

	ZTE Corporation, Sanechips
	Proposal 1:for 5G NR NTN refarming bands, propose to use the RF requirement of 5G NR BS as starting point and make further improvement if confirmed to be necessary.

Proposal 2: for 6GR NTN SAN, propose to consider the following 5G BS types at least as starting point.

Proposal 3: propose to support the hybrid beamforming for SAN and leverage the definition method from TN BS with hybrid beamfomring. 

Proposal 4: for MRSS SAN, propose to consider NTN SAN with 4G(in-band IoT NTN)-5G-6G NTN MRSS in the new NTN MSR specification.

Proposal 5: for minimum EVM requirement of 6GR, propose to apply the 5G SAN EVM requirement as starting point for 6GR BS.

Proposal 6: for the optimal EVM requirement, propose to have some discussion on the necessity and evaluation method to figure out the optimal/enhanced EVM requirement to enable the achievable peak data rate if possible. 

Proposal 7: for the spatial ACLR modelling, propose to deprioritize this requirement optimization due to its relaxed value.  

Proposal 8: the summarized proposal for 6GR SAN requirement can be found in Annex.

	R4-2522244
	Thales, ESA, Viasat, Eutelsat Group, Airbus, SES, Hispasat
	Proposal 1: RAN4 to consider at least the following lists of bands for 6G NTN:
· L-band (i.e., 1.5GHz)
· S-band (i.e., 2 GHz)
· C-band (i.e., 4 GHz)
· Ku-band (FFS detailed frequency range)
· Ka-band (i.e., 30 GHz for UL, 20 GHz for DL)
· Q/V-band (i.e., 37 GHz for UL, 47 GHz for DL)
Proposal 2: RAN4 to consider for NTN-based 6GR access the SAN characteristics reported in the R1-2509055 from Table 1 to Table 5.
Proposal 3: RAN4 to consider new phased-array parameters for NTN antenna model reported in R1-2509055 from Table 6 to Table 9.



Open issues summary
Sub-topic 3-1: Coexistence NTN
Issue 3-1-1: TN-NTN separation distance for FR1-NTN
· Proposals: Re-evaluate the evaluation distance between NTN and TN for the specified limits
· Agree (CMCC, Ericsson, Samsung)
· Considered NTN HPUE as well (CMCC).
· Disagree
· Recommended WF
If accepted, prioritization would be needed for this study.

Issue 3-1-2: NTN-TN RF coexistence scenarios 
· Proposals: The following NTN-TN scenarios should be studied in the scope of the 6G SI:
· Proposal 1: NTN and TN coverage overlap – co-channel (Amazon)
· Proposal 2: NTN and TN coverage overlap – adjacent channel (Amazon)
· Proposal 3: NTN and TN coverage do not overlap reducing the coverage gap between both systems – co-channel (Amazon)
· Proposal 4: NTN and TN coverage overlap reducing the coverage gap between both systems – adjacent channel (Amazon)
· Recommended WF
Co-channel coexistence simulations (proposals 1 and 3) are usually out of RAN4 scope, this is more a RAN1 topic. 
The proposal 2 (NTN-TN coverage overlap) was studied for the Ku- and Ka-bands. For the S-/L-band, the conclusion of the coexistence study was that TN and NTN can not overlap. 
The proposal 4 (NTN-TN coverage do not overlap) was studied the S-/L-band, but the separation distance was not optimized, so the proposals in issue 3-1-1.

Issue 3-1-3: NTN-NTN RF coexistence scenarios 
· Proposals: The NTN-NTN coexistence shall be studied for the following frequencies: 
· Proposal 1: 2 GHz (Viasat)
· Proposal 2: 14 GHz (Viasat)
· Proposal 3: 27 GHz (Viasat) 
· Proposal 4: Disagree, NTN-NTN coexistence should not be studied in the 6G SI scope.
· Recommended WF
When the S-band was studied, RAN4 didn’t have time to study NTN-NTN coexistence, relying then on ITU. It would make sense to investigate such scenarios, developing an associated methodology as suggested by ViaSat. A prioritization between frequencies and with other NTN related coexistence studies should also be made.




Issue 3-1-4: NTN-TN Inter-system Interference Management 
· Proposals: Study to define an NTN to TN (and TN to NTN) interference detection, reporting and management Framework (TN detects and reports interference to NTN and vice-versa):
· Agree (Amazon)
· Disagree 
· Recommended WF
This is a very interesting study but it might be out of RAN4 RF scope, involving other RAN WGs. 

Issue 3-1-5: NTN-TN offloading and UE communications resilience 
· Proposals: Study to define an NTN to TN (and TN to NTN) interference detection, reporting and management Framework (TN detects and reports interference to NTN and vice-versa):
· Proposal 1: Study the benefits of having a bi-directional offloading capability between both TN and NTN systems in the situation where TN/NTN coverage overlap exists (Amazon)
· Proposal 2: study alternatives to automatically switch between NTN and TN systems in the absence of TN coverage or NTN coverage due to emergency conditions (Amazon)
· Recommended WF
Similar to previous issue, the proposals are extremely interesting, but they might be out of RAN4 RF scope, involving other RAN WGs.

Issue 3-1-6: NTN-TN Mobility 
· Proposals: Study to define NTN/TN CONNECTED Mobility
· Agree (Amazon)
· Disagree
· Recommended WF
Similar to previous issue, the proposal is interesting, some aspects might have already been considered in Rel-19/Rel-20 (e.g. LTE_TN_NR_NTN_HO WI) but it might be out of RAN4 RF scope, involving other RAN WGs and RAN4 RRM.

Issue 3-1-7: NTN early consideration 
· Proposals: Consider the NTN scenario in early phase of new co-existence study to determine requirements for better co-existence for 6G Radio between NTN and TN.
· Agree (Samsung)
· Disagree
· Recommended WF
To be discussed if and how to consider such early consideration. It would depend on the considered bands, effort, … 



Issue 3-1-8: NTN new satellite orbit
· Proposals: Study the MEO type of satellite and related SAN requirements
· Agree (Ericsson)
· Disagree
· Recommended WF
The targeted frequencies (2GHz, Ku- and/or Ka- bands) should also be discussed. 
If agreed, to be prioritized with the other studies. 

Issue 3-1-9: New SAN parameters for 6G 
· Proposals: Consider for 6G the SAN characteristics reported in the R1-2509055 from Table 1 to Table 5 (R4-2522244) 
· Agree (Thales, ESA, Viasat, Eutelsat Group, Airbus, SES, Hispasat)
· Disagree
· Recommended WF
This is very good input for the future 6G studies but no request is made in the proposal.

Issue 3-1-10: New SAN phased-array antenna parameters for 6G 
· Proposals: Consider for 6G the SAN phased array parameters reported in the R1-2509055 from Table 6 to Table 9 (R4-2522244) 
· Agree (Thales, ESA, Viasat, Eutelsat Group, Airbus, SES, Hispasat)
· Disagree
· Recommended WF
This is very good input for the future 6G studies but no request is made in the proposal.



Sub-topic 3-2: SAN RF requirements
Issue 3-2-1: 5G SAN RF requirements to be studied for 6G
· Proposals: The following requirements are proposed for further study in the scope of the 6G SI:
· Proposal 1: RE power control dynamic range, based on waveform and PA model (ViaSat, Thales, Airbus,Terrestar)
· Proposal 2: Total power dynamic range, based on evolved SAN architecture, PA model, waveform (ViaSat, Thales, Airbus,Terrestar)
· Proposal 3: Frequency error based on non-ideal feeder link, … (ViaSat, Thales, Airbus,Terrestar)
· Proposal 4: Modulation quality based on real world experience from SAN development, SAN PA models (ViaSat, Thales, Airbus,Terrestar, ZTE)
· Proposal 5: Introduce a new optimal EVM requirement (ZTE)
· Proposal 6: Time Alignment Error  (ViaSat, Thales, Airbus,Terrestar)
· Proposal 7: Additional spurious coexistence (NTN/NTN coexistence) (ViaSat, Thales, Airbus,Terrestar)
· Proposal 8: Receiver sensitivity level based on new channel models (ViaSat, Thales, Airbus,Terrestar)
· Proposal 9: Dynamic range based on new channel models (ViaSat, Thales, Airbus,Terrestar)
· Proposal 10: In band blocking for corner SAN – SAN cases (ViaSat, Thales, Airbus,Terrestar)
· Proposal 11: Out of band blocking for corner SAN – SAN cases (ViaSat, Thales, Airbus,Terrestar)
· Recommended WF
Note that I haven’t put any reference to new type of satellite (e.g. MEO, VLEO) nor new bands (e.g. Q/V) as there are separate sub-topics to handle those proposals.
It’s quite many requirements to study; a prioritization would be needed. 
Issue 3-2-2: MSR SAN RF specification
· Proposals: Develop a MSR specification and related requirements for SAN:
· Agree considering NB-IoT, MTC, 5G and 6G (ViaSat, Thales, Airbus,Terrestar)
· Agree considering NB-IoT in-band, 5G and 6G (ZTE)
· Disagree
· Recommended WF
To be further discussed but the proposals make sense. 
Issue 3-2-3: NTN bands for 6G
· Proposals: Consider the following list of bands for 6G NTN:
· Proposal 1: L-band (i.e., 1.5GHz)  (Thales, ESA, Viasat, Eutelsat Group, Airbus, SES, Hispasat)
· Proposal 2: S-band (i.e., 2 GHz) (Thales, ESA, Viasat, Eutelsat Group, Airbus, SES, Hispasat)
· Proposal 3: C-band (i.e., 4 GHz) (Thales, ESA, Viasat, Eutelsat Group, Airbus, SES, Hispasat)
· Proposal 4: Ka-band (i.e., 30 GHz for UL, 20 GHz for DL) (Thales, ESA, Viasat, Eutelsat Group, Airbus, SES, Hispasat)
· Proposal 5: Q/V-band (i.e., 37 GHz for UL, 47 GHz for DL) (Thales, ESA, Viasat, Eutelsat Group, Airbus, SES, Hispasat)
· 
· Recommended WF
The L-, S-, Ku- and Ka- bands have been specified for 5G NTN, they should also be considered for 6G NTN.
Further discussion would be needed for the C- and Q/V- bands and how to proceed. 

Topic#4: BS RF timing 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2521435
	Ericsson
	Observation 1: There exist various configuration and inter RAT co-existence dependencies which motivate keeping the same as in NR FR1 and FR2.
Proposal 4: Keep TDD Cell Phase Synchronization requirement the same as in NR.
Proposal 6: If feasible, opt for using a total budget that allows flexible allocation among subcomponents instead of specifying sub-requirements on part of the system., like defining MRTD in RRM and avoid stating TAE between ARP.
Proposal 7: TAE would need to be studied in the 6G SI Scope.

	R4-2521732

	ZTE Corporation, Sanechips
	Proposal 13: for the MIMO TAE requirement for 6GR BS, propose to conduct the relevant physical layer evaluation with the TAE and different MIMO layers taken into account to define the more appropriate TAE requirement; 

Proposal 14: for TAE requirement among different transceivers for 6GR BS beamforming, propose to discuss the necessity and how to define the requirement for it in 6G day 1.

Proposal 15: For the intra-band contiguous CA for 6G BS, propose to consider the different requirements for different use case if necessary firstly e.g. the orthogonality to reduce the inter-carrier interference for communications, SSB-less for fast scell activation and spectrum aggregated positioning, then further discuss how and whether to specify the unified TAE requirement.

Proposal 16: For the intra-band non-contiguous CA for 6G BS, propose to discuss the necessary requirement from both with the consideration of NES with SSB-less operation in FR1 and the potential interruption due to Rx sweeping in FR2-1.
Observation 1: the FR1 inter-band CA TAE requirement in co-located scenario as 260ns is feasible.

Proposal 17: for the inter-band co-located CA for 6G BS, propose to discuss the optimal TAE requirement considering the NES with SSB-less operation in FR1 and FR2 UE Common beam management (CBM) in FR2-1,etc.

Proposal 18: for the potential new spectrum utilization mechanism, RAN4 need to discuss and define the corresponding TAE requirement to enable the potential RRM measurement across different carriers.

Proposal 19: for cell phase error requirement in 6G, propose to consider both the worst error requirement 3us and achievable cell phase error requirement under the normal operation mode to guide the relevant RRM requirement definition.

Proposal 20: for cell phase requirement for CJT transmission, propose to have further discussion on the potential required phase alignment requirement with the associated UE measurement reporting information for timing misalignment, freq/ phase offset measurement and reporting. The accuracy of UE measurement reporting will also have direct impacts on the achievable performance at BS side. 






Open issues summary
Sub-topic 4-1: Timing
Issue 4-1-1: General
· Proposals:  If feasible, opt for using a total budget that allows flexible allocation among subcomponents instead of specifying sub-requirements on part of the system., like defining MRTD in RRM and avoid stating TAE between ARP.
· Agree (Ericsson)
· Disagree
· Recommended WF
To be further discussed if the proposal is acceptable.
ZTE: we should define the requirements at both UE and BS sides.
Mediatek: share the similar view as ZTE
Issue 4-1-2: TAE requirement
· Proposals: 
· Proposal 1: for the MIMO TAE requirement for 6GR BS, propose to conduct the relevant physical layer evaluation with the TAE and different MIMO layers considered to define the more appropriate TAE requirement (ZTE).
· Proposal 2: for TAE requirement among different transceivers for 6GR BS beamforming, propose to discuss the necessity and how to define the requirement for it in 6G day 1 (ZTE).
· Proposal 3: for the potential new spectrum utilization mechanism, RAN4 need to discuss and define the corresponding TAE requirement to enable the potential RRM measurement across different carriers, (ZTE)
· Proposal 4: TAE would need to be studied in the 6G SI Scope (Ericsson)
· Recommended WF
To be further discussed if those aspects should be studied in the scope of the 6G SI.

Issue 4-1-3: CA and TAE requirement
· Proposals: 
· Proposal 1: For the intra-band contiguous CA for 6G BS, propose to consider the different requirements for different use case if necessary firstly e.g. the orthogonality to reduce the inter-carrier interference for communications, SSB-less for fast scell activation and spectrum aggregated positioning, then further discuss how and whether to specify the unified TAE requirement (ZTE).
· Proposal 2: For the intra-band non-contiguous CA for 6G BS, propose to discuss the necessary requirement from both with the consideration of NES with SSB-less operation in FR1 and the potential interruption due to Rx sweeping in FR2-1 (ZTE).
· Proposal 3: for the inter-band co-located CA for 6G BS, propose to discuss the optimal TAE requirement considering the NES with SSB-less operation in FR1 and FR2 UE Common beam management (CBM) in FR2-1,etc (ZTE)
· Recommended WF
To be further discussed if those aspects should be studied in the scope of the 6G SI.


Issue 4-1-4: Cell phase synchronization requirement
· Proposals: 
· Proposal 1: for cell phase error requirement in 6G, propose to consider both the worst error requirement 3us and achievable cell phase error requirement under the normal operation mode to guide the relevant RRM requirement definition (ZTE).
· Proposal 2: for cell phase requirement for CJT transmission, propose to have further discussion on the potential required phase alignment requirement with the associated UE measurement reporting information for timing misalignment, freq/ phase offset measurement and reporting. The accuracy of UE measurement reporting will also have direct impacts on the achievable performance at BS side (ZTE).
· Proposal 3: Keep TDD Cell Phase Synchronization requirement the same as in NR (Ericsson)
· Recommended WF
This might require joint discussion with RRM as cell phase error is RRM requirement, to discuss how to best proceed here and not duplicate the discussion.



Topic #3: MSR aspects
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2521437
	Ericsson
	Proposal 1: In the 6G scope, FR2-1 support should be added to multi-standard AAS specifications.

	R4-2520288
	Nokia
	Proposal 4: It is proposed to take into account proposed new capability sets above for further work on MSR requirements.



Open issues summary
Sub-topic 5-1: MSR aspects
Issue 5-1-1: MSR capability sets
· Proposals: MSR capability sets
· Proposal 1: It is proposed to take into account proposed new capability sets above for further work on MSR requirements
	Capability Set supported by the BS
	CS20
	CS21

	Supported RATs
	NR3, 6GR
	E-UTRA2, NR3, 6GR

	Supported configurations
	SR NR3
(SC, MC, CA)

SR 6GR (SC, MC, CA)

MR NR3 + 6GR
	SR E-UTRA2 (SC, MC, CA)

SR NR3 (SC, MC, CA)

SR 6GR (SC, MC, CA)

MR E-UTRA2 + 6GR

MR NR3 + 6GR

MR E-UTRA2 + NR3

MR E-UTRA2 + NR3 + 6GR

	Applicable BC
	BC1, BC2 or BC3
	BC1, BC2 or BC3

	NOTE 1:	MC denotes multi-carrier in single RAT;
SC denotes single carrier;
MR denotes multi-RAT;
SR denotes single-RAT.
NOTE 2:	Includes optional (declared by the manufacturer) support of NB-IoT in-band and/or NB-IoT guard band operation within E-UTRA carrier(s)
[bookmark: OLE_LINK6]NOTE 3:	Includes optional (declared by the manufacturer) support of NB-IoT operation in NR in-band within NR carrier(s).


· Recommended WF
RAN4 already agreed to only 4G, 5G and 6G for MSR, as starting point. 
Those new capability sets might then be acceptable.
Issue 5-1-2: MSR with FR2-1
· Proposals: FR2-1 support should be added to multi-standard AAS specifications
· Agre (Ericsson)
· Disagree
· Recommended WF
It seems realistic to consider BS supporting 5G and 6G FR2-1 bands, such MSR specification would be needed. 


Topic #6: Testing aspects
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2521437
	Ericsson
	Proposal 2: Study OTA test methods with the intention to improve description (e.g. beam sweeping improvement, rep-scan procedure, …) and measurement uncertainties for bands in the upper region of FR1 and above.

	R4-2521750

	ZTE Corporation, Sanechips
	Proposal 1: for the conformance testing of U6GHz EEIRP mask in 6G, propose to consider the unequally distributed test beams across the whole coverage regions from the time domain (e.g. 6GR BS need to provide the sensing or UAV service with periodic beams steering upwards) in addition to the equally distributed test beams in Rel-19.  


Open issues summary
Sub-topic 6-1: Testing aspects
Issue 6-1-1: OTA test methods
· Proposals: Study OTA test methods with the intention to improve description (e.g. beam sweeping improvement, rep-scan procedure, …) and measurement uncertainties for bands in the upper region of FR1 and above
· Agree (Ericsson)
· Disagree
· Recommended WF
To be further discussed 

Issue 6-1-2: EEIRP mask for the upper 6GHz
· Proposals: For the conformance testing of U6GHz EEIRP mask in 6G, propose to consider the unequally distributed test beams across the whole coverage regions from the time domain (e.g. 6GR BS need to provide the sensing or UAV service with periodic beams steering upwards) in addition to the equally distributed test beams in Rel-19.
· Agree (ZTE)
· Disagree 
· Recommended WF
To be further discussed 

