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1 Introduction
In this documentation, proposals based on the technical documentation submitted in RAN1#110 and the discussion on potential enhancement on dynamic/flexible TDD are summarized. 
2 Deployment Scenario and Interference Scenarios
2.1 Submitted proposal
	Company
	Description

	InterDigital [3]
	Observation 9. Simulation results indicate that flexible duplex without any cross-link interference handling across adjacent cells results in degraded DL and UL performance for the Indoor office scenario. The impact seen on both mean UPT as well as on cell-edge user is significant. 
Proposal 8. Study cross link interference management schemes for flexible duplex.

	ZTE [4]
	Proposal 1: The solutions on the following inter-cell adjacent channel interferences can also be considered in RAN1 for Rel-18 dynamic/flexible TDD study. 
· gNB-to-gNB adjacent-channel interference;
· UE-to-UE adjacent-channel interference.
Proposal 2: During the Rel-18 CLI cancellation/management study, the impact to the legacy macro base stations should be minimized. 

	vivo [6]
	Observation 1: Dominant CLI at gNB and UE side may come from surrounding gNB(s) or UE(s) with different TDD configuration and have time-varying characteristic.
Proposal 1: Considering CLI issues existing in both dynamic TDD and SubBand Full Duplex (SBFD) operation, unified solution for mitigating CLI should be strived for both SBFD and dynamic TDD.

	OPPO [9]
	Proposal 1: Joint operation of dynamic/flexible TDD and SBFD should not be supported in R18.

	Samsung [11]
	Observation 1: gNB-to-gNB interference dominates co- and adjacent channel CLI in NR FR1 rural and urban macro deployments
Observation 2: TDD urban micro deployments experience high gNB-to-gNB CLI and are subjected to high offered traffic loads
Observation 3: TDD indoor hotspot and factory deployments offer most potential for improved configuration flexibility to use dynamic TDD
Observation 5: SBFD is a potential CLI solution for TDD rural, urban macro and micro deployments

	Sharp [12]
	Proposal 1: Inter-cell co-channel intra-subband CLI is considered in AI9.3.3.

	Intel Corporation [13]
	Observation 1
· For inter-operator dynamic TDD operation, gNB-to-gNB CLI may be more pronounced due to asynchronous networks.

	Qualcomm Incorporated [19]
	Observation 1: For FR1, deployments scenario with large Tx Power BS suffers from inter-gNB interference.
· In general, inter-UE CLI is not an issue except for macro-to-indoor deployment. 
Observation 2: For FR2, Dynamic TDD is possible under careful assumption of layout and power parameterization to avoid inter-gNB interference. 
Observation 3: Rel-18 study on potential enhancement of dynamic TDD suggests utilizing the outcome of Rel-15 and Rel-16 studies outcome to avoid repetition of same discussion, e.g., inter-operator Dynamic TDD coexistence study. 
Proposal 1: The focus of Rel-18 study on potential enhancement for dynamic TDD should be limited to co-channel intra-operator deployment. 
Observation 4: SBHD can enable dynamic TDD and mitigate the impact of inter-gNB CLI. 
Observation 5: SBHD-based dynamic TDD enables flexible adaption of slots direction based on traffic which leads to reduced latency and improved UL coverage. 
Observation 6: Link budget analysis shows that SB-based dynamic TDD is feasible for macro-cell deployment. 
Proposal 2: Support subband half-duplex as solution to enable dynamic TDD at least for FR1
Observation 7: A prototype test network validated the feasibility of dynamic TDD in macro-cell deployment using subband half-duplex. 
Observation 8: In FR2, Dynamic TDD with misaligned slots format is possible where CLI could be mitigated with proper beam-pair selection and lower Tx power. 

	Nokia, Nokia Shanghai Bell [20]
	Observation 1: Companies’ preferences on the deployment scenarios for Rel-18 dynamic TDD are well aligned with the deployment scenarios adopted during Release 16 coexistence studies.
Proposal 1: Unless significant changes on the parameters/assumptions compared to the previous Rel-16 adjacent coexistence studies are agreed, the previous conclusions remain valid and there is no need to perform new coexistence studies.
Observation 2: Due to higher transmit power, the UL SINR degradation in dynamic TDD is dominated by the gNB-to-gNB CLI generated by the macro cells.
Observation 3: The victim gNB is heavily impacted by the strongest CLI aggressor cell (normally the closest macro gNB), while the other aggressor cells impact with much weaker CLI contributions. Enhancements to mitigate the CLI from the strongest aggressor cell are therefore helpful to achieve good performance benefits.

	LG Electronics [22]
	Observation 1: For the intra-subband interference scenario, CLI measurement via RSRP and RSSI with conventional CLI framework. On the other hand, indirect CLI measurement via RSSI is only possible for the inter-subband interference scenario.

	Ericsson [24]
	Observation 1 Protected dTDD is a simple and robust scheme for mitigating the performance impact of CLI without requiring fast coordination between gNBs. The scheme is feasible for operation both within and between operators.
Proposal 1 Protected dTDD should be a baseline (in addition to static TDD) against which other CLI mitigation schemes are compared in this study item.



2.2 Summary
In RAN1#109-e meeting, deployment scenarios and interference scenarios for study on dynamic/flexible TDD were agreed. 
	Agreement
· For discussion in AI 9.3.3, consider the deployment scenarios for dynamic/flexible TDD which are agreed for evaluation purpose under AI 9.3.1 in RAN1#109-e.
· Under AI 9.3.3., no more discussion about the deployment scenario for potential enhancement on dynamic/flexible TDD 

Agreement
At least, following interference scenarios can be considered for study of dynamic/flexible TDD:
· gNB-to-gNB inter-cell co-channel interference
· UE-to-UE inter-cell co-channel interference

Conclusion
The following self-interference scenario and inter-subband CLI scenarios are not considered under AI 9.3.3 (Potential enhancements on dynamic/flexible TDD).
· gNB self-interference
· UE-to-UE intra-cell co-channel inter-subband CLI
· UE-to-UE inter-cell co-channel inter-subband CLI
· gNB-to-gNB inter-cell co-channel inter-subband CLI
· 



In this meeting, companies provides views on co-channel cross link interference and adjacent channel cross link interference. In the observations from the contribution, it is mainly mentioned that ‘gNB-to-gNB interference dominates co- and adjacent channel CLI in NR FR1’ [11] and ‘enhancements to mitigate the CLI from the strongest aggressor cell are helpful to achieve good performance benefits’ [20]. Regarding gNB-to-gNB inter-cell co-channel interference, RAN1 will continue to discuss on specific methods of gNB-to-gNB CLI handling in this meeting. Also, for UE-to-UE inter-cell co-channel interference, study on potential enhancement of UE-to-UE CLI handling is proposed by companies, and RAN1 will continue to discuss on specific methods of UE-to-UE CLI handling in this meeting.  

Regarding adjacent-channel CLI, companies are thinking to avoid repetition of same discussion in Rel-18 study on potential enhancement of dynamic/flexible TDD, hence it seems quite reasonable that ‘previous conclusions remain valid and there is no need to perform new co-existence studies unless significant changes on the parameters/assumptions compared to the previous Rel-16 adjacent co-existence studies are agreed’[20]. In previous meeting, it was agreed to send LS to RAN4 for asking regarding gNB-gNB and UE-UE adjacent-channel CLI modelling for system level simulation. If it is agreed by RAN4 that adjacent-channel CLI modelling for system level simulation is modified considering on following two aspects, it seems that co-existence studies need in Rel-18. 
· Aspect 1: The unwanted emissions due to Tx non-linearity at the transmitter of the aggressor from the allocated RBs in one carrier to the non-allocated RBs in the adjacent carrier.
· Aspect 2: The receiver selectivity at the victim to receive the desired signal in the allocated RBs in one carrier in the presence of the unwanted signals at the non-allocated RBs in the adjacent carrier. (e.g. receiver blocking at the victim, overload of the receiver dynamic range, etc)

Now, RAN1 needs to wait for RAN4 inputs on modelling of adjacent channel CLI, and then RAN1/RAN4 can determine whether new co-existence studies need in Rel-18 if modification of adjacent-channel modelling for system level simulation is agreed by RAN4.  

Following are a summary of companies input.
Co-channel Cross Link Interference
. InterDigital (In Indoor Office Scenario, flexible duplex without any cross-link interference handling across adjacent cells. Study cross link interference management schemes for flexible duplex.)  
. vivo (unified solution for mitigating CLI should be strived for both SBFD and dynamic TDD)
. OPPO (Joint operation of dynamic/flexible TDD and SBFD should not be supported in R18.)
. Samsung (gNB-to-gNB interference dominates co- and adjacent channel CLI in NR FR1 rural and urban macro deployments, TDD indoor hotspot and factory deployments offer most potential for improved configuration flexibility to use dynamic TDD, SBFD is a potential CLI solution for TDD rural, urban macro and micro deployments)
. Sharp (Inter-cell co-channel intra-subband CLI is considered in AI9.3.3.)
. Qualcomm (For FR1, deployments scenario with large Tx Power BS suffers from inter-gNB interference. In general, inter-UE CLI is not an issue except for macro-to-indoor deployment. The focus of Rel-18 study on potential enhancement for dynamic TDD should be limited to co-channel intra-operator deployment.)
. NOKIA (Due to higher transmit power, the UL SINR degradation in dynamic TDD is dominated by the gNB-to-gNB CLI generated by the macro cells. Enhancements to mitigate the CLI from the strongest aggressor cell are therefore helpful to achieve good performance benefits.)
. LG (For the intra-subband interference scenario, CLI measurement via RSRP and RSSI with conventional CLI framework. On the other hand, indirect CLI measurement via RSSI is only possible for the inter-subband interference scenario.)
. Ericsson (Protected dTDD should be a baseline (in addition to static TDD) against which other CLI mitigation schemes are compared in this study item.)

Adjacent-channel Cross Link Interference
. ZTE (The solutions on the following inter-cell adjacent channel interferences can also be considered in RAN1 for Rel-18 dynamic/flexible TDD study.)
. Intel (For inter-operator dynamic TDD operation, gNB-to-gNB CLI may be more pronounced due to asynchronous networks.)
. Qualcomm (Rel-18 study on potential enhancement of dynamic TDD suggests utilizing the outcome of Rel-15 and Rel-16 studies outcome to avoid repetition of same discussion, e.g., inter-operator Dynamic TDD coexistence study.)
. NOKIA (Unless significant changes on the parameters/assumptions compared to the previous Rel-16 adjacent coexistence studies are agreed, the previous conclusions remain valid and there is no need to perform new coexistence studies.)

2.3 1st Round Discussion
2.3.1 adjacent-channel Cross Link Interference
Moderator Conclusion #1-1 [Low Priority]
· RAN1 waits for RAN4 inputs on modelling of adjacent channel CLI, and then RAN1 and/or RAN4 determines whether new co-existence study needs in Rel-18.


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	TCL, CEWiT, Sony, Lenovo, New H3C, Samsung, vivo,NEC, DOCOMO,CATT, Spreadtrum, QC

	Not support
	




	Companies
	Views

	ZTE
	Even in Rel-16 study, it is indicated that adjacent channel CLI is a serious issue. Then if dynamic TDD is going to be deployed, the adjacent channel CLI for dynamic TDD has to be considered. From this point, we suggest that RAN1 can study potential solutions for adjacent CLI.

	Moderator
	Moderator Conclusion#1-1 seems to be supported by majority of company except ZTE.
I fully understood the coexistence study in Rel-16. In coexistence study in Rel-16, RAN4 tried to observe the impact of adjacent channel CLI with an assumption that there is no information exchange between operators. Also, in the study, there was no discussion regarding a solution for adjacent channel CLI handling. Hence, it seems study on a solution for adjacent channel CLI handling is a study topic which was not in a scope of co-existence study in Rel-16 CLI handling WI. In this sense, I also think RAN1 can study potential solution for adjunct channel handling in Rel-18 DE SI which was not a scope of co-existence study in Rel-16 CLI handling/RIM WI.
Is it fine with adding a sentence as below?

Moderator Conclusion #1-1 [Low Priority]
· RAN1 waits for RAN4 inputs on modelling of adjacent channel CLI, and then RAN1 and/or RAN4 determines whether new co-existence study needs in Rel-18.
RAN1 can study potential solution for adjunct channel handling in Rel-18 DE SI which was not a scope of co-existence study in Rel-16 CLI handling/RIM WI.

	
	




2.4 2nd Round Discussion
2.4.1 [Open] adjacent-channel Cross Link Interference
Moderator Conclusion #1-1-1 [Low Priority]
· RAN1 waits for RAN4 inputs on modelling of adjacent channel CLI, and then RAN1 and/or RAN4 determines whether new co-existence study needs in Rel-18.
· RAN1 can study potential solution for adjunct channel handling in Rel-18 DE SI which was not a scope of co-existence study in Rel-16 CLI handling/RIM WI.


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	Moderator
(1st round discussion)
	Moderator Conclusion#1-1 seems to be supported by majority of company except ZTE.
I fully understood the coexistence study in Rel-16. In coexistence study in Rel-16, RAN4 tried to observe the impact of adjacent channel CLI with an assumption that there is no information exchange between operators. Also, in the study, there was no discussion regarding a solution for adjacent channel CLI handling. Hence, it seems study on a solution for adjacent channel CLI handling is a study topic which was not in a scope of co-existence study in Rel-16 CLI handling WI. In this sense, I also think RAN1 can study potential solution for adjunct channel handling in Rel-18 DE SI which was not a scope of co-existence study in Rel-16 CLI handling/RIM WI.
Is it fine with adding a sentence as below?

Moderator Conclusion #1-1 [Low Priority]
· RAN1 waits for RAN4 inputs on modelling of adjacent channel CLI, and then RAN1 and/or RAN4 determines whether new co-existence study needs in Rel-18.
RAN1 can study potential solution for adjunct channel handling in Rel-18 DE SI which was not a scope of co-existence study in Rel-16 CLI handling/RIM WI.

	
	

	
	




3 Inter-cell gNB-to-gNB CLI gNB-to-gNB inter-cell co-channel interference
3.1 Submitted proposal
	Company
	Description

	TCL Communication Ltd. [1]

	Observation 1: Inter gNB coordination among the neighbor gNBs can identify suitable beams to reduce the impact of inter gNB CLI in dynamic TDD. 
Observation 2: In SBFD operation, transmission of different direction sub-bands through different beams may reduce the impact of inter cell co-channel inter sub-band interference. 
Observation 3: In SBFD operation, assigning of different beams to different sub-bands may reduce the impact of intra cell UE to UE co-channel inter sub-band interference. 
Proposal 1: Consider inter gNB coordination for CLI mitigation in dynamic TDD and SBFD operation
· To identify the suitable inter gNB beams pairs in dynamic TDD 
· To identify the suitable beams pairs for opposite direction sub-bands

Observation 4: To support CLI mitigation in dynamic TDD and SBFD, Inter gNB coordination is required in which the neighbor gNBs exchange its assistance information among each other. 
Observation 5: Information exchange among the neighbor gNB through a master slave gNB  model reduces the backhaul or OTA signaling significantly as compared to the information exchange through legacy way. 
Proposal 2: For CLI mitigation in dynamic TDD and SBFD, study master slave gNB model for the assistance information exchange among gNB to reduce the backhaul or OTA signaling among gNB.


	Huawei, HiSilicon [2]
	Proposal 1: For dynamic/flexible TDD, the gNB-to-gNB CLI handling schemes are studied with a higher priority.

Uplink blank/muting resources
Observation 1: uplink blank/muting resources can be used for CLI measurement for IRC receiver and CLI avoidance.
Proposal 2: Study CLI measurement schemes for advanced receiver and CLI avoidance schemes based on uplink blank/muting resources.

Spatial domain enhancement
Proposal 3: Study the feasibility and performance of Tx beamforming for gNB-to-gNB CLI suppression and the solutions for gNB-to-gNB channel measurement.
Proposal 4: Study beam coordination for gNB-to-gNB CLI suppression in FR2 and the solutions for gNB-to-gNB beam pairing.

Coordinated scheduling
Observation 2: Coordinated scheduling requires gNB-to-gNB channel measurement. 
Proposal 5: Study semi-static and dynamic coordinated scheduling considering the requirements on the channel measurement and backhaul information exchange.

Power control based solution
Observation 3: Power control based solutions can be readily supported at least for UL based on current specification and the necessity of further enhancement is not clear yet. 

Potential enhancements to Rel-16 RIM
Proposal 6: RIM RS can be a starting point for gNB-to-gNB channel measurement.

	ZTE [4]
	Existing mechanisms
Proposal 3: Take the Rel-16 UE-to-UE CLI and RIM as a starting point for Rel-18 enhancements on dynamic/flexible TDD. 

Observation 1: The gNB-to-gNB remote interference in Rel-16 RIM is relatively static and usually reciprocal, which could be different from the characteristics of typical dynamic/flexible TDD scenario in Rel-18. 
Proposal 4: Rel-18 dynamic/flexible TDD can consider the following framework definition, which is an enhancement of Rel-16 RIM Framework-1, 
· Step 0: Victim identifies gNB-to-gNB CLI basing on measurement of reference signals (such as, SSB, CSI-RS, etc) transmitted by the aggressor;
· Step 1: The victim indicates interference information identified from Step 0, e.g., index of high-interference beam, channel state information for the interference channel, etc, via either RS-1 or backhaul; 
· Step 2: Aggressor starts to perform CLI handling solutions, e.g., spatial domain coordination according to the interference information; 
· Step 3 and Step 4: Determination of CLI handling solution.

Measurement RS and Tx/Rx timing
Observation 2: RIM-RS in Rel-16 RIM is designed for measurement of remote interference, and it occupies many resources, which is not suitable for frequent transmission. 

Proposal 5: The existing DL RS (e.g., SSB, CSI-RS) can be reused as measurement RS for gNB-to-gNB co-channel interference measurement for Rel-18 dynamic/flexible TDD. 
· The timing of victim for measurement RS reception should be determined by considering timing difference and transmission delay between aggressor and victim. 

UL rate matching/cancellation operation
Proposal 6: UL rate matching/cancellation mechanism can be defined for more accurate gNB-to-gNB co-channel interference measurement. 

Power control based solution
Proposal 7: Resources with different interference levels can be divided into multiple areas and each area is mapped with a dedicated power control parameter set for compensating the interference from aggressor with different levels. The resources contained in each area can be indicated by DCI. 

	Spreadtrum Communications [5]
	RIM
Proposal 1: gNB-gNB CLI handling on spatial domain information, power control based solution and potential enhancements to Rel-16 RIM should be studied.
CLI measurement
Proposal 2: To get accurate gNB-gNB CLI measurement, resource muting scheme in UL transmission should be done on gNB side.

	vivo [6]
	Information Exchange
Proposal 4: Assistance information exchanged among multiple gNBs can be considered for gNB-to-gNB CLI handling, including measurement resources, measurement reports of RSRP/RSSI/beam, SBFD resource configuration, scheduling information.
Proposal 6: For transmission and reception timing adjustment, RS configuration etc. information exchange among gNBs may be required.


Transmission and reception timing adjustment
Proposal 5: Transmission and reception timing adjustment can accurately estimate interference channel and effectively suppress CLI from aggressor gNB, which can be supported in Rel-18 dynamic/flexible TDD.

Proposal 7: For transmission and reception timing adjustment, victim gNB should adjust transmission timing of the served UEs to align with DL transmission signal arrival of aggressor gNB.

Potential enhancement for UL power control
Proposal 8: For dynamic TDD/SBFD CLI handling, enhanced UL power control can be considered, e.g., different power control parameters can be used depending on resource allocation or the existence/strength of the CLI.

	Sony [7]
	gNB-gNB CLI Measurements – RE Muting
Observation 1: RE muting on REs containing RS from multiple gNBs may degrade the reliability of UL transmissions.
Proposal 1: RE muting on REs containing gNB RS is conditional upon the transmission parameters, such as the L1 priority or MCS of the UL transmission.

Coordinated Scheduling
Observation 2: Since the backhaul among gNBs has high latency, exchanging information between gNBs via the backhaul for coordinated scheduling has limited benefit in dynamic scheduling at each of the gNBs.
Proposal 2: Introduce new RS that can be used as Over-The-Air (OTA) physical layer signalling between gNBs for scheduling coordination.
Proposal 3: The gNB-gNB RS is used to indicate the Slot & Subband Format of the gNB transmitting the RS.
Proposal 4: The gNB-gNB RS is used to indicate L1 priority of a scheduled transmission.

Sensing
Observation 5: Sensing such as LBT may reduce the UE and gNB throughput since the node is prevented from transmitting when it fails the LBT.

Observation 6: Unlike NR-U where LBT is required for regulatory purposes, sensing in Duplex Evolution is to manage CLI and therefore for Duplex Evolution the node does not have to stop its transmission whenever it fails the LBT.
Proposal 5: For sensing in SBFD or Flexible/Dynamic TDD, two sets of transmission parameters are indicated to the UE where the 1st set of transmission parameters is used if the UE passes the LBT and the 2nd set of transmission parameters is used if the UE fails the LBT.  The 2nd set of transmission parameters can use less transmission power and/or use more robust MCS than the 1st set of transmission parameters.


	NEC [8]
	Slot format enhancement for dynamic/flexible TDD operation
Proposal 1: Enhancement for the flexible symbols allocation can be studied, such as:
· Methods to achieve different UE interpretation different slot format for flexible symbols can be studied.
· LBT scheme can be applied to determine the flexible symbols used for DL or UL transmission.

gNB-to-gNB inter-cell co-channel interference
Proposal 2:
· For gNB-to-gNB CLI measurement, 
· Study the resource configuration and RS sequence properties for IM resources to optimally handle TRP-TRP interference measurement.
· The measurement metric should be defined, such as CLI sensitivity level.
· Study the impact of gNB-to-gNB CLI measurement on UE UL transmissions and whether there is a need to enhance the UL rate matching/puncturing procedures.
Proposal 3: 
· Following points need to be studied further for gNB-gNB interference mitigation using inter-gNB signaling
· CLI RS configuration needs to be implicitly or explicitly shared between gNBs for interference measurement
· CLI RS configuration exchange should allow victim gNB to identify the aggressor gNBs/TRPs identity and interfering beams from CLI RS measurement
· Assistance information sharing between gNBs (after performing CLI measurements) to mitigate the interference observed by the victim gNB
Proposal 5: Mechanisms to progressively mitigate interference based on measurement or report of measurement results should be studied. And the CRI or SSB-resource ID with the highest L1-RSRP/L1-SINR/L1-RSSI can be exchanged.

Proposal 4: Study further information exchange between gNBs (apart from DL/UL slot information) to mitigate CLI including SBFD based frame structure, beam scheduling and transmission power information.

	OPPO [9]
	Observation 1: Rel-16 RIM RS is not applicable for inter-gNB CLI.
Proposal 2: For inter-gNB CLI handling, CLI measurement and reporting should be studied. The existing DL RS/signal should be reused for inter-gNB CLI measurement as much as possible.

Proposal 3: Information exchange over Xn interface should be studied for inter-gNB CLI handling, and the following configurations can be further studied:
· Inter-gNB CLI measurement resources and results;
· More flexible TDD DL-UL configuration (e.g. TDD DL-UL configuration with more than 10-ms period).

Proposal 4: UL power control enchantments should be further studied for CLI handling.

	CATT [10]
	Proposal 1: Study power based measurement and reporting for both gNB-to-gNB CLI and UE-to-UE CLI in Rel-18.
Proposal 2: Study short-term measurement and reporting for both gNB-to-gNB CLI and UE-to-UE CLI in Rel-18.

gNB-to-gNB CLI measurement 
Proposal 6: Study R16 CLI-RSSI resource pattern and existing DL reference signal pattern as a starting point for gNB-to-gNB CLI measurement. 
Proposal 7: Consider the feasibility and benefit of UL rate matching around gNB-to-gNB CLI measurement resource for improving gNB-to-gNB CLI measurement accuracy.

Advanced receiver
Proposal 8: Deprioritize advanced receiver based interference cancellation solution in gNB-to-gNB CLI handling study.  

Power control based solution
Proposal 9: Power control based gNB-to-gNB CLI interference mitigation solution can be further studied.

	Samsung [11]
	Observation 4: DL signals of neighbor cells of the same or different operator can be measured by the gNB using implementation-specific techniques
Observation 6: The existing Rel-16 RIM-RS type 1 or 2 are not suitable for purpose of intra-operator gNB-to-gNB (DL-to-UL) CLI measurements in NR mid-band small deployments

Proposal 3: RAN1 to study and evaluate the benefits of configuring NZP CSI-RS resource set(s) to support intra-operator gNB-to-gNB (DL-to-UL) CLI measurements for dynamic/flexible TDD

Proposal 5: RAN1 to study and evaluate the benefits of providing desired/prohibited beam indications using Xn-AP to support intra-operator gNB-to-gNB (DL-to-UL) CLI mitigation

Proposal 6: Advanced receiver should not be further pursued as potential enhancement method for dynamic/flexible TDD.

Proposal 7: RAN1 to study and evaluate the benefits of enhancements to transmission and reception timing for dynamic TDD

Proposal 8: RAN1 to study and evaluate the benefits of providing Tx power adjustment and PSD range indications using Xn-AP to support intra-operator gNB-to-gNB (DL-to-UL) CLI mitigation

Proposal 9: Sensing-based methods should not be further pursued as potential enhancements for dynamic/flexible TDD.

	Sharp [12]
	Proposal 2: For CLI measurement and reporting for gNB-to-gNB CLI mitigation, existing CSI-RS configuration can be considered as a starting point.

Proposal 3: For advanced receiver, new reference signal can be considered for gNB-to-gNB CLI mitigation.

Proposal 4: For sensing based solution, sensing slot configuration, sensing timing configuration, and metric for decision on starting transmission can be further considered.

	Intel Corporation [13]
	Proposal 1
· For gNB-to-gNB CLI mitigation, study CLI measurement and reporting schemes:
· CLI measurement and reporting between gNBs
· NR CSI-RS as candidate for CLI-RS as a starting point.
· Measurement and reporting periodicity: may be periodic, semi-persistent, or aperiodic
· CLI measurements may be categorized as short-term and long-term interference measurements
· Short-term CLI metrics may be defined based on CSI/CQI- or L1-RSRP/RSSI-like measurements
· Long-term CLI metrics may be defined based on CLI-RSRP- or CLI-RSSI-like measurements

Proposal 2
· For gNB-to-gNB CLI mitigation, study timing synchronization assistance information exchange between gNBs to enable improved estimation of timing offsets between neighboring gNBs, especially in case of multi-operator deployments to enable better CLI estimation and its management.

Proposal 4
· For gNB-to-gNB and UE-to-UE CLI mitigation, study coordinated scheduling schemes focusing on:
· Inter-gNB information exchange on user selection;
· Inter-gNB information exchange on DL/UL resource blanking/reservation/muting
· Inter-gNB information exchange on scheduled PRBs, subbands, etc.
· Assistance information between UE and gNB to facilitate coordinated scheduling.

Proposal 5
· For gNB-to-gNB and UE-to-UE CLI mitigation, study spatial domain coordination schemes focusing on:
· Inter-gNB information exchange on use of or intended Tx beams;
· Inter-gNB information exchange on preferred/not-preferred Tx beams;
· Methods for identification of Tx beams.

Proposal 6
· For gNB-to-gNB CLI mitigation, study potential power control enhancements to enable UL power boosting to compensate against high interference at a victim gNB.
· For UE-to-UE CLI mitigation, study potential power control enhancements to enable dynamic UL power reduction to minimize interference at a victim UE in another cell.
· Consider a common UL PC framework to address the above, and as a starting point, the UL PC enhancements specified for inter-UE prioritization as part of Rel-16 URLLC/IIoT.

	Xiaomi [14]
	Proposal 1: The CLI measurement and reporting for gNB-gNB CLI handling should be prioritized in the study.

	New H3C Technologies Co., Ltd. [15]
	Proposal 1: The existing CSI-RS for interference measurement (CSI-IM) can be reused for the CLI measurement in the aggressor gNBs as a start point.
Proposal 2: The CLI information including CLI-RSSI or RSRP (if any) can be exchanged between the aggressor gNB and victim gNB. The physical cell ID can be used to identify such information.
Proposal 3: The power control can be used for mitigate the gNB-gNB CLI, a mapping table between the CLI measurement results and the power control offset can be introduced for the power control in the aggressor gNB.

	CMCC [16]
	Proposal 1: For inter-gNB intra-subband CLI handling, the following aspects can be further studied:
· gNB-to-gNB CLI measurement and reporting.
· Existing DL RS can be reused as the inter-gNB CLI measurement RS.
· Resources muting in UL transmission for more accurate gNB-gNB CLI measurement can be considered.
· Inter-gNB coordination in time-domain, frequency-domain, spatial-domain, and power domain.
· Backhaul signalling enhancement to support inter-vendor cooperation.
· UE and gNB transmission and reception timing alignment
· e.g., set  via information n-TimingAdvanceOffset.

	MediaTek Inc. [17]
	Observation 1: Advanced receivers at the gNB can help to address the inter-gNB CLI but they require the exchange of interference parameters between gNBs.
[bookmark: _Ref102058926]Proposal 2: Advanced receiver-based interference mitigation schemes could be considered in RAN1 to address the inter-gNB CLI.

Observation 2: Proactive mitigation schemes at the gNB can help to avoid the inter-gNB CLI but they require the exchange of coordination information between gNBs. 
Observation 3: Proactive mitigation schemes may be more feasible for same operator scenario due to the need for coordination between gNBs.
Observation 4: UL power boosting can be an efficient approach for inter-gNB CLI mitigation.
Observation 5: Analog beam coordination between gNBs is a more practical approach for inter-gNB CLI handling compared to digital beamforming. 
Observation 6: Measurement of inter-gNB CLI in NR duplex operation can be based on existing RSs, such as CSI-RS.
Proposal 2: Proactive-based interference mitigation schemes such as power control and analog beamforming could be considered in RAN1 for same operator inter-gNB CLI handling.

Observation 7: Applying UL power boosting across all UL slots will cause power wastage on non-CLI slots.
Proposal 3: RAN1 to study the feasibility of enabling two UL power control loops for inter-gNB CLI handling in DTDD and SBFD.   
Proposal 4: Support the use of a bitmap for slot indication to the UE when two UL power control loops are enabled for inter-gNB CLI handling in DTDD and SBFD.   

	Qualcomm Incorporated [19]
	Proposal 3: Support to study the candidate’s solution for inter-gNB CLI other than “Advanced receiver” and “Sensing based mechanism”.
Proposal 4: Investigate inter-gNB CLI measurement RS Tx and Rx time window configuration per cell.
Proposal 5: Inter-gNB CLI measurement RS can be based on existing RS (e.g. SSB, CSI-RS, RIM-RS).
Proposal 6: Consider gNB HD/FD capability in the inter-gNB CLI RS Tx and Rx time window configuration.
Proposal 7: Support of inter-gNB CLI channel measurement and reporting to neighbouring gNBs for enabling Tx/Rx beamforming or nulling.
· Semi-static UL-muting patterns are configured to prevent UL transmissions from interfering with the inter-gNB CLI channel measurement
Proposal 8: Support coordinated scheduling on DL Tx restriction on UL resources between cells.
Proposal 9: Support to investigate schemes for inter-gNB CLI mitigation in dynamic/flexible TDD and SBFD to identify compatible inter-gNB beam pairs, which can be based on inter-gNB CLI measurement and reporting per candidate DL/UL beam pair. 
Proposal 10: gNB adopts a slot-specific DL codebook restrictions, where a subset of PMI codebook is restricted in slots where a neighboring gNB has a conflicting traffic direction.
Proposal 11: Inter-gNB CLI can be mitigated by coordinating and configuring slot-specific DL/UL spatial parameters, e.g. beam or precoding matrix 
· For SBFD, spatial parameters configured for SBFD slots can be different from those configured for HD slots
· For dynamic TDD, spatial parameters configured for slots where the two cells have different traffic direction can be different from those configured for slots with aligned traffic directions in the two cells.
Proposal 12: Investigate how to determine inter-gNB CLI RS Tx/Rx timing for accurate inter-gNB CLI measurement.
Proposal 13: Inter-gNB CLI can be mitigated by coordinating and configuring slot-specific TA.
· For SBFD, TA configured for SBFD slots can be different from those configured for HD slots.
· For dynamic TDD, TA configured for slots where the two cells have different traffic direction can be different from those configured for slots with aligned traffic directions in the two cells.
Proposal 14: Simultaneous UL reception and inter-gNB CLI measurement can be achieved by configuring UE with zero or negative TA.
Proposal 15: Support of gNB requesting another gNB to have X dB power backoff on time/frequency/spatial resources to mitigate inter-gNB CLI.
Proposal 16: Inter-gNB CLI can be mitigated by coordinating and configuring slot-specific power control parameters 
· For SBFD, power control parameters configured for SBFD slots can be different from those configured for HD slots
· For dynamic TDD, power control parameters configured for slots where the two cells have different traffic direction can be different from those configured for slots with aligned traffic directions in the two cells.
Proposal 17: Support to study enhancements to Rel-16 RIM for inter-gNB CLI mitigation to identify usable beam pair and/or restricted beam of aggressor and victim gNBs.

Proposal 35: Support to study OTA or backhaul information exchange for inter-gNB CLI reporting.
Proposal 36: Coordinated scheduling information for time/frequency/spatial domain can be exchanged via OTA or BH signalling for inter-gNB CLI mitigation.


	Nokia, Nokia Shanghai Bell [20]
	Proposal 2: Inter-gNB signalling of SSB and/or CSI-RS transmit configuration(s) shall be standardized for the Xn interface to facilitate gNB-to-gNB CLI power measurements based on such signals. This requires involvement of RAN WG3. 

Observation 4: There is no need to define a new DL-RS nor to use RIM-RS with increased overhead as compared to CSI-RS for gNB-to-gNB CLI measurements.

Observation 5: A gNB should have the necessary means to identify potential aggressor gNB cells that causes gNB-to-gNB CLI. This can be achieved by a power measurement at the victim gNB of a well-defined transmitted signal from the aggressor gNB such as SSB or CSI-RS.
Proposal 2: Inter-gNB signalling of SSB and/or CSI-RS transmit configuration(s) shall be standardized for the Xn interface to facilitate gNB-to-gNB CLI power measurements based on such signals. This requires involvement of RAN WG3. 

Proposal 3: Exchange of addition aggressor gNB transmission attributes such as the applied beamforming/precoding, and detailed victim gNB measurements of the complex radio channel response towards the aggressor node are subject for further study and shall be further justified by worthwhile performance benefits before being considered for potential standardization.

Proposal 4: Enhanced gNB receivers should be considered as a possible solution for CLI mitigation, potentially assisted through information exchange of the CLI aggressor characteristics over the Xn interface (or the F1 interface in case of gNB-split architectures). Detailed solution is FFS.

Observation 6: UE power control specifications have high degree of flexibility. A UE could be configured with different p0 values and the gNB could indicate the specific p0 to be used in the next UL transmission via DCI.
Observation 7: The impact of the gNB-to-gNB CLI is reduced by increasing the UE transmit power on slots with expected CLI. The UL throughput of the indoor cells benefits from these mechanisms for every simulated load point. Additionally, the DL throughput on the indoor cells slightly increase for the different values of p0. 
Observation 8: Decreasing the transmit power on the aggressor gNBs on a demand basis is shown as a candidate to combat the gNB-to-gNB. Enhanced signalling between the gNB is required to enable such mechanism.

	Apple [21]
	Proposal: The scope of R18 study on dynamic TDD shall be limited to cell-center aggressor UE with reduced transmit power.

	LG Electronics [22]
	Proposal 1: For discussion in Rel-18 dynamic/flexible TDD and SBFD operation, ideal backhaul and/or centralized coordination can be assumed.

Proposal 2: At least the outcome of TR 38.802 should be reused, and discussion regarding corresponding techniques should be deprioritized.
Proposal 3: For the gNB-to-gNB CLI handling technique, followings should be deprioritized:
· Coordinated scheduling
· Advanced receiver
· UE and gNB transmission and reception timing
· Power control based solution
· Sensing based mechanism

	NTT DOCOMO, INC. [23]
	Proposal 2: Introduction of gNB-to-gNB CLI handling is carefully studied based on the evaluation results, and if it is clarified that gNB-to-gNB CLI is critical to the system, following potential enhancements should be studied.
· Introduction of gNB-to-gNB CLI measurement and reporting
· Introduction of signaling for exchanging gNB information

	Lenovo [25]
	Proposal 1: Study to use existing RS for inter-gNB CLI measurement. 

Proposal 2: Study per-beam inter-gNB CLI measurement and reporting. 
Proposal 3: Support reference signal configuration and inter-gNB signaling for aggressor gNB to inform other gNBs in the vicinity of beam-specific interference.
Proposal 4: Support aggressor gNB indicating to victim gNBs of any restrictions on using high-interference beams.
Proposal 5: Support victim gNB sending feedback to aggressor gNB about its high-interference beams.

Proposal 6: Study unified inter-cell CLI handling through transmitting SRS by aggressor gNB/UE and measuring interference by victim gNB/UE.
Proposal 7: The impact on the PUSCH reception when receiving CLI measurement RS can be solved by gNB implementation. 



3.2 Summary
In RAN1#109-e meeting, candidates of potential enhancement method of gNB-to-gNB CLI handling were identified, and it was agreed that prioritization/down-scoping of candidate schemes for study can be done in the future meeting. 
	Agreement
For study of potential enhancement to dynamic/flexible TDD and/or SBFD, followings are considered as candidates of potential enhancement method of gNB-to-gNB CLI handling, where further prioritization/down-scoping of candidate schemes for study can be done in the future meetings:
· gNB-to-gNB CLI measurement and reporting
· Coordinated scheduling 
· Spatial domain enhancements
· Advanced receiver 
· UE and gNB transmission and reception timing 
· Power control based solution
· Potential enhancements to Rel-16 RIM
· Sensing based mechanism
· Note: Whether or not a particular scheme requires OTA or backhaul information exchange should be identified
· Note: Any other scheme(s) for inter-gNB CLI handling is/are not precluded.
· Note: For potential enhancements to dynamic/flexible TDD and/or SBFD, utilize the outcome of discussion in Rel-15 and Rel-16 while avoiding the repetition of the same discussion.
· Note: Potential enhancements specific for SBFD will be discussed in 9.3.2



In this meeting, companies provides views that candidates of potential enhancement method of gNB-to-gNB CLI handling needs to be studied/prioritized or deprioritized/down-scoped for study on gNB-to-gNB CLI handling. Proposals and observations from the contributions can be categorized according to the agreed candidate schemes, and priority for discussion can be determined based on the number of companies’ proposals. 

From the companies’ proposals, four methods (i.e., gNB-to-gNB CLI measurement and reporting, coordinated scheduling, spatial domain enhancement, power control based solution) seems to be supported by majority of companies for study on potential enhancement method of gNB-to-gNB CLI handling. On the other hand, other three methods (i.e., advanced receiver, potential enhancements to Rel-16 RIM, sensing based mechanism) seems controversial whether study on these methods for gNB-to-gNB CLI handling is necessary or not. 

For discussion in this meeting, moderator recommends companies mainly focus on four methods (i.e., gNB-to-gNB CLI measurement and reporting, coordinated Scheduling, spatial domain enhancement, power control based solution) for discussion with high priority. Also, moderator thinks the other method (i.e., Tx/Rx timing) can be discussed in this meeting (if possible). But, for other three methods (i.e., advanced receiver, potential enhancements to Rel-16 RIM, sensing based mechanism), it seems to make clear whether study is necessary or not, and it seems better that these topics are not discussed in this meeting. 

Following are a summary of companies input.
1. gNB-to-gNB CLI measurement and reporting [Supported by majority of companies]
gNB-to-gNB CLI measurement and reporting
Support:
	Xiaomi (The CLI measurement and reporting for gNB-gNB CLI handling should be prioritized)
	NTTDOCOMO (Introduction of gNB-to-gNB CLI measurement and reporting)
Measurement resource
Support: 
ZTE (The existing DL RS (e.g., SSB, CSI-RS) can be reused as measurement RS for gNB-to-gNB co-channel interference measurement for Rel-18 dynamic/flexible TDD, UL rate matching/cancellation mechanism)
	Spreadtrum (resource muting scheme in UL transmission)
	SONY (RE muting on REs containing gNB RS)
	NEC (Resource configuration, RS sequence, UL rate matching)
	OPPO (The existing DL RS/signal should be reused for inter-gNB CLI measurement)
	CATT (R16 CLI-RSSI resource pattern and existing DL reference signal pattern. UL rate-matching pattern)
	Samsung (study and evaluate the benefits of configuring NZP CSI-RS resource set(s))
	Sharp (existing CSI-RS configuration can be considered as a starting point.)
	INTEL (NR CSI-RS as candidate for CLI-RS as a starting point)
	NewH3C (The existing CSI-RS for interference measurement (CSI-IM) can be reused for the CLI measurement in the aggressor gNBs as a start point.)
	CMCC (Existing DL RS can be reused as the inter-gNB CLI measurement RS.  Resources muting in UL transmission for more accurate gNB-gNB CLI measurement can be considered.)
	NOKIA (Inter-gNB signalling of SSB and/or CSI-RS transmit configuration(s) shall be standardized for the Xn interface to facilitate gNB-to-gNB CLI power measurements)	
	Lenovo (Study to use existing RS for inter-gNB CLI measurement. unified inter-cell CLI handling through transmitting SRS by aggressor gNB)
Measurement Metric
	CATT (Study power based measurement and reporting for both gNB-to-gNB CLI and UE-to-UE CLI in Rel-18.)
Short-term measurement
	CATT (Study short-term measurement and reporting for both gNB-to-gNB CLI and UE-to-UE CLI in Rel-18.)

2. Coordinated scheduling [Supported by majority of companies]
Support:
TCL (Study master slave gNB model for the assistance information exchange among gNB to reduce the backhaul or OTA signaling among gNB.)
Huawei (Study semi-static and dynamic coordinated scheduling, backhaul information exchange)
vivo (Assistance information exchanged among multiple gNBs can be considered for gNB-to-gNB CLI handling, including measurement resources, measurement reports of RSRP/RSSI/beam, SBFD resource configuration, scheduling information.)
	SONY (Introduce new RS that can be used as Over-The-Air (OTA) physical layer signalling between gNBs for scheduling coordination. gNB-gNB RS)
NEC (Study further information exchange between gNBs (apart from DL/UL slot information) to mitigate CLI including SBFD based frame structure, beam scheduling and transmission power information.)
OPPO (More flexible TDD DL-UL configuration (e.g. TDD DL-UL configuration with more than 10-ms period)
	INTEL (Study coordinated scheduling schemes: user selection, DL/UL resource blanking/reservation/muting, scheduled PRBs, subbands...)
MediaTek (Proactive mitigation schemes at the gNB can help to avoid the inter-gNB CLI but they require the exchange of coordination information between gNBs.)
Qualcomm (Coordinated scheduling information for time/frequency/spatial domain can be exchanged via OTA or BH signalling for inter-gNB CLI mitigation.)
LG (Ideal backhaul and/or centralized coordination can be assumed.)
Deprioritize:
	LG (the outcome of TR 38.802 should be reused)

3. Spatial domain enhancements [Supported by majority of companies]
Support:
TCL (Identify the suitable inter gNB beams pairs in dynamic TDD, Identify the suitable beams pairs for opposite direction sub-bands)
	Huawei (Study the feasibility and performance of Tx beamforming, Study beam coordination, Study the solutions for gNB-to-gNB beam pairing)
	Samsung (study and evaluate the benefits of providing desired/prohibited beam indications using Xn-AP)
	INTEL (study spatial domain coordination schemes : intended Tx beams, preferred/not-preferred Tx beams, identification of Tx beams)
	MediaTek (Proactive-based interference mitigation schemes such as power control and analog beamforming)
	NOKIA (Exchange of addition aggressor gNB transmission attributes such as the applied beamforming/precoding, and detailed victim gNB measurements of the complex radio channel response towards the aggressor node are subject for further study and shall be further justified by worthwhile performance benefits)
	Lenovo (per-beam inter-gNB CLI measurement and reporting, reference signal configuration and inter-gNB signaling for aggressor gNB to inform other gNBs in the vicinity of beam-specific interference, aggressor gNB indicating to victim gNBs of any restrictions on using high-interference beams, victim gNB sending feedback to aggressor gNB about its high-interference beams)

4. Advanced receiver [Controversial]
Support:
Huawei (Study CLI measurement schemes for advanced receiver and CLI avoidance schemes based on uplink blank/muting resources)
	Sharp (For advanced receiver, new reference signal can be considered)
	MediaTek (Advanced receiver-based interference mitigation schemes)
	NOKIA (Enhanced gNB receivers should be considered as a possible solution for CLI mitigation)
Not support/Deprioritize:
	CATT (Deprioritize advanced receiver based interference cancellation solution)
	Samsung (Advanced receiver should not be further pursued)
	LG (the outcome of TR 38.802 should be reused)

5. UE and gNB transmission and reception timing 
Support:
vivo (Transmission and reception timing adjustment can accurately estimate interference channel. victim gNB should adjust transmission timing of the served UEs to align with DL transmission signal arrival of aggressor gNB)
	Samsung (study and evaluate the benefits of enhancements to transmission and reception timing for dynamic TDD)
	INTEL (study timing synchronization assistance information exchange between gNBs to enable improved estimation of timing offsets between neighboring gNBs)
	CMCC (e.g., set N_(TA,offset)=0 via information n-TimingAdvanceOffset.)
Deprioritize:
	LG (the outcome of TR 38.802 should be reused)

6. Power control based solution [Supported by majority of companies]
gNB DL Tx power control
Support:
CATT (DL Power control based gNB-to-gNB CLI interference mitigation solution can be further studied)
	Samsung (study and evaluate the benefits of providing Tx power adjustment and PSD range indications using Xn-AP)
	NewH3C (The power control can be used for mitigate the gNB-gNB CLI, a mapping table between the CLI measurement results and the power control offset can be introduced for the power control in the aggressor gNB.)
	Apple (The scope of R18 study on dynamic TDD shall be limited to cell-center aggressor UE with reduced transmit power.)
	NOKIA (Decreasing the transmit power on the aggressor gNBs on a demand basis is shown as a candidate to combat the gNB-to-gNB.)
Deprioritize:
	LG (the outcome of TR 38.802 should be reused)
UE UL Tx power control
Support:
	ZTE (Resources with different interference levels can be divided into multiple areas and each area is mapped with a dedicated power control parameter set)
	vivo (enhanced UL power control can be considered, e.g., different power control parameters)
	OPPO (UL power control enchantments should be further studied)
	CATT (UL Power control based gNB-to-gNB CLI interference mitigation solution can be further studied)
	INTEL (study potential power control enhancements to enable UL power boosting)
	MediaTek (Support the use of a bitmap for slot indication to the UE when two UL power control loops are enabled for inter-gNB CLI handling in DTDD and SBFD.)
	NOKIA (The impact of the gNB-to-gNB CLI is reduced by increasing the UE transmit power on slots with expected CLI.)
Not support:	
	Huawei (further enhancement for UL power control based scheme is not clear)

7. Potential enhancements to Rel-16 RIM [Controversial]
RIM RS
Support: 
	Huawei (RIM RS can be a starting point)
Not support:
	Spreadtrum (Reducing the overhead of RIM-RS like design. gNB-gNB CLI handling on spatial domain information, power control based solution and potential enhancements to Rel-16 RIM should be studied.)
	OPPO (Rel-16 RIM RS is not applicable for inter-gNB CLI.)
	Samsung (The existing Rel-16 RIM-RS type 1 or 2 are not suitable)
	NOKIA (no need to define a new DL-RS nor to use RIM-RS with increased overhead as compared to CSI-RS for gNB-to-gNB CLI measurements.)

8. Sensing based mechanism [Controversial]
Support: 
	InterDigial
	SONY
	Sharp (sensing slot configuration, sensing timing configuration, and metric for decision on starting transmission can be further considered)
Not support/Deprioritize:
	Samsung (Sensing-based methods should not be further pursued)
	LG (the outcome of TR 38.802 should be reused)

3.3 1st Round Discussion
3.3.1 gNB-to-gNB CLI measurement and reporting
Moderator Proposal #2-1 [High Priority]
· Study the feasibility and potential benefits of gNB-to-gNB CLI measurement and reporting for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.
· FFS: Measurement resource (e.g. Resource for CLI-RSSI measurement, DL reference signal for gNB-to-gNB CLI measurement, UL rate matching)
· FFS: Measurement metric (e.g. RSSI, RSRP, SINR)
· FFS: Short-term measurement, Long-term measurement

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	TCL, CEWiT, Sony, Lenovo, New H3C, LG(with comment), Nokia, NSB, Samsung, vivo, ZTE, NEC, DOCOMO,CATT, Xiaomi, Spreadtrum, QC, InterDigital

	Not support
	




	Companies
	Views

	TCL 
	We support the proposal.

	Lenovo
	Generally fine with us. 

With RAN1#109e conclusion “AI 9.3.3 handles the potential inter-gNB and inter-UE CLI handling schemes that are specific for dynamic TDD and schemes that are common for both SBFD and dynamic/flexible TDD”, the main bullet may be revised as 
· Study the feasibility and potential benefits of gNB-to-gNB CLI measurement and reporting for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.


	New H3C
	We support the proposal. The time behaver of the measurement resource: Periodicity, semi-persistent, Aperiodic can also be considered in the first FFS.

	LG
	Since the conclusion from previous meeting indicates that common techniques for SBFD and dynamic/flexible TDD are to be studied in this AI, at least SBFD-specific CLI measurement and report should not be studied in this AI.

	Nokia, NSB
	Just a minor editorial comment that “specific” is doubled in the main bullet.

	Samsung
	We see Xn/F1 signalling as useful to provide knowledge of configured DL (or UL) measurement signals between gNBs. These can then be used to measure and evaluate gNB-to-gNB CLI and to implement CLI mitigation techniques, e.g., advanced receivers. We do not think that it makes sense to exchange actual short or filtered long-term measurements using Xn (capacity, latency).  

	ZTE
	We are generally fine with this proposal. However, it seems the measurement report part is missing in the proposal. We propose to add the following.
· FFS: Measurement report (e.g., via OTA signal or backhaul)


	NEC
	The sub-bullet may be revised as below.
· FFS: Measurement resource (e.g. Resource for CLI-RSSI measurement, DL reference signal for gNB-to-gNB CLI measurement, UL rate matching/ blanked/reserved)
· FFS: Measurement metric (e.g. RSSI, RSRP, SINR, CLI sensitivity level)


	CATT
	Suggest the change the main bullet to:
	Study the feasibility and potential benefits of gNB-to-gNB CLI measurement and reporting for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible, at least includes:

	Ericsson
	· This proposal should clarify that the scope is co-channel CLI due to Conclusion #1-1.
· We agree with Lenovo's proposed change.
· We agree that UL rate matching should be included; however, this isn't necessarily a measurement resource. So this should be a separate bullet.
· We think "Measurement resource" in the first FFS should be made more general, e.g. "Measurement details, including measurement resource if needed" since RSSI measurement may not use a specific resource.
· "Reporting" in the first bullet is strange – it is typically UEs that report to gNB, not gNB's reporting. Of course gNB's can exchange information; however, this is implicit in most CLI mitigation schemes, and we already have the below agreement from last meeting. Hence we suggest removing the word "reporting"
Note: Whether or not a particular scheme requires OTA or backhaul information exchange should be identified


	QC
	In the summary section, a lot of our proposals in [19] are missing in the FL summary list. Only our proposals on the coordinated scheduling are summarized in the FL list while the rest are missing.

We are in general okay with the proposal. Suggest adding: (e.g. Resource for CLI-RSSI measurement, CLI RS Tx and Rx time window configuration per cell, DL reference signal for gNB-to-gNB CLI measurement, UL rate matching). 

· In addition, in FFS: we need further clarification on: 1) the concept of UL rate matching, and is that UL muting? 2) the concept of short-term measurement, long-term measurement, and is that one occasion for short-term measurement and statistics of multiple measurements within a time window for long-term measurement?

	Moderator
	
@ TCL, Lenovo, NewH3C, LG, NOKIA, Samsung, ZTE, NEC, CATT: Thank for comment
@Lenovo: Thanks for suggestion. gNB-to-gNB CLI measurement and report could be discussed in AI9.3.2. In order to distinguish of solutions, it seems better that the sentence ‘which can be specific …. And common ….’ is kept. 
@ ZTE: Thanks for suggestion. But, regarding on the measurement report, are you thinking report to CU from each gNB?

Based on the above comment, moderator proposal#2-1 is modified as below:
Moderator Proposal #2-1 [High Priority]
· Study the feasibility and potential benefits of gNB-to-gNB CLI measurement and reporting for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible, at least includes:
· FFS: Measurement resource (e.g., Resource for CLI-RSSI measurement, DL reference signal for gNB-to-gNB CLI measurement, UL rate matching/ blanked/reserved), 
· FFS: Time behaver of the measurement resource (e.g., periodic, semi-persistent, aperiodic)
· FFS: Measurement metric (e.g. RSSI, RSRP, SINR, CLI sensitivity level)
· FFS: Short-term measurement, Long-term measurement
· FFS: Information exchange (e.g. measurement report via OTA signal or backhaul)





3.3.2 Coordinated scheduling 
Moderator Suggestion #2-2 [High Priority]
· Study the feasibility and potential benefits of coordinated scheduling between gNBs for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.
· FFS: Coordinated scheduling schemes (e.g. user selection, DL/UL resource blanking/reservation/muting, scheduled PRBs)
· FFS: Semi-static and dynamic coordinated scheduling
· FFS: New RS uses as Over-The-Air (OTA) physical layer signalling between gNBs for scheduling coordination.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	TCL, Sony, Lenovo, New H3C, LG(only for those not studied before), Nokia, NSB, vivo, ZTE, NEC, Spreadtrum, QC

	Not support
	Samsung,CATT, InterDigital




	Companies
	Views

	Lenovo
	Generally fine with us. 

The suggested revision for 3.3.1 applies here as well. 

	LG
	The similar discussion was made in previous meeting and captured in TR 38.802, therefore only techniques not mentioned before should be discussed. Okay for the further discussion only for those to prevent repeat ourselves.

	Samsung
	We think that advanced receiver design is an important tool to mitigate inter-gNB CLI for d/f-TDD. To facilitate e-MMSE-IRC implementations, knowledge of DL reference signals, e.g., SSBs for cell-common beams, NZP CSI-RS for PDSCH is beneficial. We assume however that the gNB can mute DL/UL resources in the serving cell by scheduling. DL/UL resource blanking/reservation/muting has the potential for significant increase to UE complexity and specification impact. It is also doubtful that such a feature even if specified would help d-TDD operation. Legacy UEs won’t support such a feature and the gNB still must rely on not scheduling UEs on known DL symbols carrying CLI measurement signals of neighbor gNBs.  

	ZTE
	Overall, we suggest to clarify the detailed meaning of “coordinated scheduling”. Is it only related to time/frequency domain resources coordination? Does the beam or power related scheduling belong to “coordinated scheduling”?

	NEC
	The first sub-bullet may be revised as below.
· FFS: Coordinated scheduling schemes (e.g. user selection, DL/UL resource blanking/reservation/muting, scheduled symbols/PRBs/beams)


	CATT
	This will dramatically broaden the scope of the SI. Considering the TU, this should at least be down prioritized.

	Ericsson
	· This proposal should clarify that the scope is co-channel CLI due to Conclusion #1-1.
· Agree with Lenovo's proposed change to the wording
· On the 2nd bullet, we don't understand what "semi-static vs. dynamic means" Usually that refers to DCI vs. RRC signaling to a UE, not between gNBs
· We don't agree to the 3rd bullet; the following is already captured in the agreement from RAN1#109-e:
Note: Whether or not a particular scheme requires OTA or backhaul information exchange should be identified

	Spreadtrum
	We are generally fine with this proposal. But about the “DL/UL resource blanking/reservation/muting”, we agree with Samsung and think muting can be done by scheduling without any specification modification.

	QC
	Need further clarification on the first bullet of FFS, is the coordinated scheduling between gNBs or between gNB to UE? E.g. clarify user selection.

Suggest adding FFS: Coordinated scheduling schemes (e.g. time/frequency/spatial domain information exchange, DL Tx restriction on UL resources between cells, user selection, DL/UL resource blanking/reservation/muting, scheduled PRBs)
For third bullet, instead of new RS design, we support leverage the existing gNB-to-UE channels/RSs.

	Moderator
	Thanks for comment. I also feel clarification of the detailed meaning of “coordinated scheduling” is necessary.
Time/frequency domain resources coordination seems quite reasonable to discuss in this section. Spatial domain coordination could discussed in section for spatial domain enhancement.
Moderator Suggestion #2-2 [High Priority] is modified as below:
Moderator Suggestion #2-2 [High Priority]
· Study the feasibility and potential benefits of coordinated scheduling between gNBs for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.
· FFS: Coordinated scheduling schemes (e.g. user selection, DL/UL resource blanking/reservation/muting, scheduled symbols/PRBs)
· FFS: Semi-static and dynamic coordinated scheduling
· FFS: New RS uses as Over-The-Air (OTA) physical layer signalling between gNBs for scheduling coordination.


	InterDigital
	We think that coordinated scheduling will affect the efficiency and flexibility of the dynamic TDD and it should be deprioritized.



3.3.3 Spatial domain enhancements
Moderator Proposal #2-3 [High Priority]
· Study the feasibility and potential benefits of spatial domain enhancement for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible. 
· FFS: How to operate beam coordination and/or gNB-to-gNB beam pairing between gNBs
· FFS: Exchange of beam indication between gNBs
· FFS: Exchange of beam specific inter-gNB CLI measurement and reporting between gNBs

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	TCL, Sony, Lenovo, New H3C, LG, Nokia, NSB, Samsung, vivo, ZTE, NEC, DOCOMO, Xiaomi, Spreadtrum, QC, InterDigital

	Not support
	CATT




	Companies
	Views

	LG
	Support for the further study.

	CATT
	This should be de-prioritized

	Ericsson
	· This proposal should clarify that the scope is co-channel CLI due to Conclusion #1-1.
· It is not clear what "enhancement" means in the 1st bullet. Enhancement compared to what? Our assumption is that spatial domain approaches can be done by implementation and need not be specified, so then not clear what is the baseline.
· The proposed wording change from Lenovo on Proposals #2-1 and #2-2 also applies here
· We don't agree with the 2nd and 3rd sub-bullets
· On the 2nd sub-bullet we don't understand what exchange of beam indication means
· On the 3rd sub-bullet, we don't agree since it is already captured in the agreement from RAN1#109-e:
"Note: Whether or not a particular scheme requires OTA or backhaul information exchange should be identified"

	QC
	We are fine with the current proposal, but in summary, QC proposals are missing, and we suggest adding one:
· FFS: inter-gNB CLI can be coordinating and configuring slot-specific DL/UL spatial parameters, e.g. beam or codebook.

	Moderator
	Moderator Proposal #2-3 [High Priority] seems to be supported by majority company except CATT. The main concern is ‘level of discussion priority’. In this sense, moderator proposal#2-3 seems quite stable. 

@ CATT: Thanks for comment.
High priority means this topic is discussed with higher priority than other topic because many of companies provide positive view on this topic.  


3.3.4 Advanced receiver
Moderator Suggestion #2-4 [Low Priority]
· Discussion on advanced receiver for gNB-to-gNB CLI handling will be continued in RAN1#110-bis-e meeting.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	TCL, Sony, New H3C, LG(after gNB-to-gNB CLI measurement and report), Samsung, ZTE, NEC, Spreadtrum, QC

	Not support
	CATT, Ericsson




	Companies
	Views

	LG
	Okay for the deprioritization, but the supporter of advanced receiver mentioned that the new reference signal or reusing existing signals for CLI measurement, we can discuss advanced receiver after the gNB-to-gNB CLI measurement/report is settled down.

	Nokia, NSB
	We can be fine with this suggestion from FL with the understanding that this does NOT mean study on advanced receiver is precluded, but it just how the FL would like to organize the discussion. Our simulations show promising gains to mitigate the CLI by means of advanced receivers. Therefore, advanced receivers and the required inter-gNB signalling should be further studied.

	CATT
	This should be de-prioritized

	Ericsson
	De-prioritize

	QC
	We support advanced receiver to be handled as low priority or not pursue.

	Moderator
	My intention regarding the priority of discussion for this meeting is same with Nokia’s understanding. If many companies provide the view on advanced receiver, we may discuss this topic with high/medium priority.
But, in this meeting, limited number of company provided the view on this topic. Due to lack of discussion time for online/offline session, I suggest this topic is not treated in the online/offline session. But, discussion for this topic will be continued. 
Thanks for your understanding.




3.3.5 UE and gNB transmission and reception timing
Moderator Suggestion #2-5 [Medium Priority]
· Study the feasibility and potential benefits of UE and gNB transmission and reception timing for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.
· FFS: Adjustment of transmission timing of the served UEs for alignment between UL signal from served UE and DL signal from aggressor gNB
· FFS: Timing synchronization assistance information exchange between gNBs

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	TCL, Lenovo, New H3C, LG(with comment), Nokia, NSB, Samsung, ZTE, NEC, Xiaomi, Spreadtrum, QC

	Not support
	Ericsson




	Companies
	Views

	LG
	Similar comment to moderator suggestion #2-4. At least we should not repeat ourselves.

	Ericsson
	
· Deprioritize.
· Generally we don't see the merit of such CLI handling techniques since it seems to sacrifice the alignment of UL received signals between different UEs, and the alignment to the serving gNB which can have consequences.
· This proposal should clarify that the scope is co-channel CLI due to Conclusion #1-1.
· We don't agree to the 2nd sub-bullet since it is already captured in the agreement from RAN1#109-e, and companies can report if some information exchange is needed.
"Note: Whether or not a particular scheme requires OTA or backhaul information exchange should be identified"

	QC
	Did not see our proposals in the summary list.
We suggest adding FFS: 1) investigate inter-gNB CLI RS Tx/Rx timing for CLI measurement. 2) slot-specific TA

	Moderator
	Moderator Suggestion #2-5 [Medium Priority] seems quite stable. 





3.3.6 Power control based solution
Moderator Proposal #2-6 [High Priority]
· Study the potential enhancements and potential benefits of power control based solution for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.
· gNB DL Tx power control
· UE Tx power control

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	TCL, Sony, Lenovo, New H3C, Nokia, NSB, Samsung, vivo, ZTE, NEC,CATT, Xiaomi, Spreadtrum, QC, InterDigital

	Not support
	LG




	Companies
	Views

	New H3C
	The ‘DL’ does not need to be mentioned in the first bullet. Propose to change it to 
gNB Tx Power control.

	LG
	In our view, both of DL Tx power control and UE Tx power control can be supported by conventional power control and up to scheduler. In our view, low priority is appropriate.

	Samsung
	We propose the wording “gNB DL power allocation”. This is what the functionality is called in 38.213/214.

	Ericsson
	· This proposal should clarify that the scope is co-channel CLI due to Conclusion #1-1.
· The proposed wording change from Lenovo on Proposals #2-1 and #2-2 also applies here
· Agree with Samsung that "power control" is not the correct wording for DL

	QC
	We are in general fine with the proposal. 
Suggest adding one bullet on our proposal:
· slot-specific power control parameters on SBFD and HD slots or on slots where two cells have different traffic direction and where two cells have aligned traffic direction.

	Moderator
	Thanks for the comment.
@ Samsung: 
It seems many of study topic would be not aligned with current specification. Especially, it is hard to see a description about behaviour of gNB in 38.213/214. But, in SI phase, we may discuss the potential of scheme and potential specification impact.

Moderator Proposal #2-6 [High Priority] is modified as below:
Moderator Proposal #2-6 [High Priority]
· Study the potential enhancements and potential benefits of power control based solution for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.
· gNB DL Tx power control
· UE Tx power control






3.3.7 Potential enhancements to Rel-16 RIM
Moderator Conclusion #2-7 [Medium Priority]
· RIM-RS is not used for gNB-to-gNB CLI measurement.
Moderator Suggestion #2-8 [Low Priority]
· Discussion on potential enhancement to Rel-16 RIM for gNB-to-gNB CLI handling will be continued in RAN1#110-bis-e meeting.


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	Sony, Lenovo, New H3C, LG, Nokia, NSB, ZTE, NEC,CATT, Ericsson

	Not support
	Samsung




	Companies
	Views

	Sony
	The OTA signalling using REl-16 RIM-RS is limited to whether mitigation is enough or not which is not sufficient for Rel-18 Duplex Evolution.  It is better to study new RS.

	Lenovo
	RIM was studied and specified for remote interference, which has different characteristics compared to gNB-to-gNB CLI for duplexing enhancements. But we are fine with the moderator’s suggestion to discuss the matter further in the next meeting.

	Nokia, NSB
	Existing DL-RS should be considered as starting point for gNB-to-gNB CLI handling. It should be noted that the RIM framework was developed for remote interference (long distance) and therefore, related to a higher timing difference.

	Samsung
	We should clarify the proposals 2-7 and 2-8 in Round 2. “RIM-RS are not used for …” is not something we can conclude. RIM-RS are an 3GPP existing feature and if a gNB implementation wants to use R16 RIM-RS to measure CLI (subject to any shortcomings or limitations inherited from Rel-16 design), we can’t interdict that. We consider it in principle possible to extend R16 RIM-RS to FR2 and propose to evaluate this possibility during the SI.

	QC
	Need to clarify the motivation of why limiting use of RIM-RS

	Moderator
	New RS design is suggested by Sony. Existing DL-RS should be considered as starting point for gNB-to-gNB CLI handling. But, Samsung consider to use/extend R16 RIM-RS. 
In this sense, moderator conclusion #2-7 seems controversial. It seems more discussion is necessary. Moderator want Companies will provide a view on potential enhancement to Rel-16 RIM in next meeting. 
It seems good this discussion topic is closed in this meeting.




3.3.8 Sensing based mechanism
Moderator Suggestion #2-9 [Low Priority]
· Discussion on sensing based mechanism for gNB-to-gNB CLI handling will be continued in RAN1#110-bis-e meeting.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	TCL, New H3C, LG, Nokia, NSB, ZTE, NEC, Spreadtrum, QC, InterDigital

	Not support
	Samsung, CATT




	Companies
	Views

	NEC
	We think sensing based mechanism is a good scheme for gNB-to-gNB CLI handling, as it is more accurate and short-term based, and the time for sensing is very short and resource overhead is very small, therefore, sensing can be discussed and maybe discussed from this meeting as other schemes if time permit.

	Ericsson
	Sensing based techniques can be viewed simply as gNB CLI measurement (e.g., CLI-RSSI) which is covered in proposal 2-1. Hence Proposal 2-9 is not needed.

	QC
	We support sensing-based mechanism as low priority or not pursue.

	Moderator 
	Thanks NEC for understanding. 
If time is permitted, let’s try to discuss on this topic in online/offline session. But, it seems not easy to handle this topic in this meeting. 



3.4 2nd Round Discussion
3.4.1 [Open] gNB-to-gNB CLI measurement and reporting
Moderator Proposal #2-1-1 [High Priority]
· Study the feasibility and potential benefits of gNB-to-gNB CLI measurement and reporting for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible, at least includes:
· FFS: Measurement resource (e.g., Resource for CLI-RSSI measurement, DL reference signal for gNB-to-gNB CLI measurement, UL rate matching/ blanked/reserved), 
· FFS: Time behaver of the measurement resource (e.g., periodic, semi-persistent, aperiodic)
· FFS: Measurement metric (e.g. RSSI, RSRP, SINR, CLI sensitivity level)
· FFS: Short-term measurement, Long-term measurement
· FFS: Information exchange (e.g. measurement report via OTA signal or backhaul)


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	Ericsson 
(1st round discussions)
	· This proposal should clarify that the scope is co-channel CLI due to Conclusion #1-1.
· We agree with Lenovo's proposed change.
· We agree that UL rate matching should be included; however, this isn't necessarily a measurement resource. So this should be a separate bullet.
· We think "Measurement resource" in the first FFS should be made more general, e.g. "Measurement details, including measurement resource if needed" since RSSI measurement may not use a specific resource.
· "Reporting" in the first bullet is strange – it is typically UEs that report to gNB, not gNB's reporting. Of course gNB's can exchange information; however, this is implicit in most CLI mitigation schemes, and we already have the below agreement from last meeting. Hence we suggest removing the word "reporting"
Note: Whether or not a particular scheme requires OTA or backhaul information exchange should be identified


	QC
(1st round discussions)
	In the summary section, a lot of our proposals in [19] are missing in the FL summary list. Only our proposals on the coordinated scheduling are summarized in the FL list while the rest are missing.

We are in general okay with the proposal. Suggest adding: (e.g. Resource for CLI-RSSI measurement, CLI RS Tx and Rx time window configuration per cell, DL reference signal for gNB-to-gNB CLI measurement, UL rate matching). 

· In addition, in FFS: we need further clarification on: 1) the concept of UL rate matching, and is that UL muting? 2) the concept of short-term measurement, long-term measurement, and is that one occasion for short-term measurement and statistics of multiple measurements within a time window for long-term measurement?

	Moderator
(1st round discussions)
	
@ TCL, Lenovo, NewH3C, LG, NOKIA, Samsung, ZTE, NEC, CATT: Thank for comment
@Lenovo: Thanks for suggestion. gNB-to-gNB CLI measurement and report could be discussed in AI9.3.2. In order to distinguish of solutions, it seems better that the sentence ‘which can be specific …. And common ….’ is kept. 
@ ZTE: Thanks for suggestion. But, regarding on the measurement report, are you thinking report to CU from each gNB?

Based on the above comment, moderator proposal#2-1 is modified as below:
Moderator Proposal #2-1 [High Priority]
· Study the feasibility and potential benefits of gNB-to-gNB CLI measurement and reporting for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible, at least includes:
· FFS: Measurement resource (e.g., Resource for CLI-RSSI measurement, DL reference signal for gNB-to-gNB CLI measurement, UL rate matching/ blanked/reserved), 
· FFS: Time behaver of the measurement resource (e.g., periodic, semi-persistent, aperiodic)
· FFS: Measurement metric (e.g. RSSI, RSRP, SINR, CLI sensitivity level)
· FFS: Short-term measurement, Long-term measurement
· FFS: Information exchange (e.g. measurement report via OTA signal or backhaul)


	Moderator
	In 1st round discussion, comments from Ericsson, Xiaomi, SPRD, QC were not handled.





Moderator Proposal #2-1-2 [High Priority]
· Study the feasibility and potential benefits of gNB-to-gNB co-channel CLI measurement and/or reporting for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible TDD, at least includes:
· FFS: Usage/purpose of the CLI measurement
· FFS: Measurement resource Measurement details including measurement resource (e.g., Resource for CLI-RSSI measurement, CLI RS Tx and Rx time window configuration per cell, DL reference signal for gNB-to-gNB CLI measurement, UL rate matching/ blanked/reserved), 
· FFS: Time behaver of the measurement resource (e.g., periodic, semi-persistent, aperiodic)
· FFS: Measurement metric (e.g. RSSI, RSRP, SINR, CLI sensitivity level)
· FFS: Short-term measurement, Long-term measurement
· FFS: details of Information exchange (e.g. measurement report via OTA signal or backhaul)



3.4.2 [Open] Coordinated scheduling 
Moderator Suggestion #2-2-1 [High Priority]
· Study the feasibility and potential benefits of coordinated scheduling between gNBs for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.
· FFS: Coordinated scheduling schemes (e.g. user selection, DL/UL resource blanking/reservation/muting, scheduled symbols/PRBs)
· FFS: Semi-static and dynamic coordinated scheduling
· FFS: New RS uses as Over-The-Air (OTA) physical layer signalling between gNBs for scheduling coordination.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	Ericsson
(1st round discussion)
	· This proposal should clarify that the scope is co-channel CLI due to Conclusion #1-1.
· Agree with Lenovo's proposed change to the wording
· On the 2nd bullet, we don't understand what "semi-static vs. dynamic means" Usually that refers to DCI vs. RRC signaling to a UE, not between gNBs
· We don't agree to the 3rd bullet; the following is already captured in the agreement from RAN1#109-e:
Note: Whether or not a particular scheme requires OTA or backhaul information exchange should be identified

	Spreadtrum
(1st round discussion)
	We are generally fine with this proposal. But about the “DL/UL resource blanking/reservation/muting”, we agree with Samsung and think muting can be done by scheduling without any specification modification.

	QC
(1st round discussion)
	Need further clarification on the first bullet of FFS, is the coordinated scheduling between gNBs or between gNB to UE? E.g. clarify user selection.

Suggest adding FFS: Coordinated scheduling schemes (e.g. time/frequency/spatial domain information exchange, DL Tx restriction on UL resources between cells, user selection, DL/UL resource blanking/reservation/muting, scheduled PRBs)
For third bullet, instead of new RS design, we support leverage the existing gNB-to-UE channels/RSs.

	Moderator
(1st round discussion)
	Thanks for comment. I also feel clarification of the detailed meaning of “coordinated scheduling” is necessary.
Time/frequency domain resources coordination seems quite reasonable to discuss in this section. Spatial domain coordination could discussed in section for spatial domain enhancement.
Moderator Suggestion #2-2 [High Priority] is modified as below:
Moderator Suggestion #2-2 [High Priority]
· Study the feasibility and potential benefits of coordinated scheduling between gNBs for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.
· FFS: Coordinated scheduling schemes (e.g. user selection, DL/UL resource blanking/reservation/muting, scheduled symbols/PRBs)
· FFS: Semi-static and dynamic coordinated scheduling
· FFS: New RS uses as Over-The-Air (OTA) physical layer signalling between gNBs for scheduling coordination.


	InterDigital
(1st round discussion)
	We think that coordinated scheduling will affect the efficiency and flexibility of the dynamic TDD and it should be deprioritized.

	Moderator
	In 1st round discussion, comments from Ericsson, Xiaomi, SPRD, QC were not handled.



3.4.3 [Open] Spatial domain enhancements
Moderator Proposal #2-3 [High Priority]
· Study the feasibility and potential benefits of spatial domain enhancement for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible. 
· FFS: How to operate beam coordination and/or gNB-to-gNB beam pairing between gNBs
· FFS: Exchange of beam indication between gNBs
· FFS: Exchange of beam specific inter-gNB CLI measurement and reporting between gNBs

[In this sense, moderator proposal#2-3 seems quite stable.]

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	Ericsson
(1st round discussion)
	· This proposal should clarify that the scope is co-channel CLI due to Conclusion #1-1.
· It is not clear what "enhancement" means in the 1st bullet. Enhancement compared to what? Our assumption is that spatial domain approaches can be done by implementation and need not be specified, so then not clear what is the baseline.
· The proposed wording change from Lenovo on Proposals #2-1 and #2-2 also applies here
· We don't agree with the 2nd and 3rd sub-bullets
· On the 2nd sub-bullet we don't understand what exchange of beam indication means
· On the 3rd sub-bullet, we don't agree since it is already captured in the agreement from RAN1#109-e:
"Note: Whether or not a particular scheme requires OTA or backhaul information exchange should be identified"

	QC
(1st round discussion)
	We are fine with the current proposal, but in summary, QC proposals are missing, and we suggest adding one:
· FFS: inter-gNB CLI can be coordinating and configuring slot-specific DL/UL spatial parameters, e.g. beam or codebook.

	Moderator
(1st round discussion)
	Moderator Proposal #2-3 [High Priority] seems to be supported by majority company except CATT. The main concern is ‘level of discussion priority’. In this sense, moderator proposal#2-3 seems quite stable. 

@ CATT: Thanks for comment.
High priority means this topic is discussed with higher priority than other topic because many of companies provide positive view on this topic.  

	Moderator
	In 1st round discussion, comments from Ericsson, Xiaomi, SPRD, QC were not handled.


3.4.4 [Open] Advanced receiver
Moderator Suggestion #2-4 [Low Priority]
· Discussion on advanced receiver for gNB-to-gNB CLI handling will be continued in RAN1#110-bis-e meeting.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	Ericsson
(1st round discussion)
	De-prioritize

	QC
(1st round discussion)
	We support advanced receiver to be handled as low priority or not pursue.

	Moderator
(1st round discussion)
	My intention regarding the priority of discussion for this meeting is same with Nokia’s understanding. If many companies provide the view on advanced receiver, we may discuss this topic with high/medium priority.
But, in this meeting, limited number of company provided the view on this topic. Due to lack of discussion time for online/offline session, I suggest this topic is not treated in the online/offline session. But, discussion for this topic will be continued. 
Thanks for your understanding.

	Moderator
	In 1st round discussion, comments from Ericsson, Xiaomi, SPRD, QC were not handled.




3.4.5 [Open] UE and gNB transmission and reception timing
Moderator Suggestion #2-5 [Medium Priority]
· Study the feasibility and potential benefits of UE and gNB transmission and reception timing for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.
· FFS: Adjustment of transmission timing of the served UEs for alignment between UL signal from served UE and DL signal from aggressor gNB
· FFS: Timing synchronization assistance information exchange between gNBs

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	Ericsson
(1st round discussion)
	
· Deprioritize.
· Generally we don't see the merit of such CLI handling techniques since it seems to sacrifice the alignment of UL received signals between different UEs, and the alignment to the serving gNB which can have consequences.
· This proposal should clarify that the scope is co-channel CLI due to Conclusion #1-1.
· We don't agree to the 2nd sub-bullet since it is already captured in the agreement from RAN1#109-e, and companies can report if some information exchange is needed.
"Note: Whether or not a particular scheme requires OTA or backhaul information exchange should be identified"

	QC
(1st round discussion)
	Did not see our proposals in the summary list.
We suggest adding FFS: 1) investigate inter-gNB CLI RS Tx/Rx timing for CLI measurement. 2) slot-specific TA

	Moderator
(1st round discussion)
	Moderator Suggestion #2-5 [Medium Priority] seems quite stable. 


	Moderator
	In 1st round discussion, comments from Ericsson, Xiaomi, SPRD, QC were not handled.




3.4.6 [Open] Power control based solution
Moderator Proposal #2-6-1 [High Priority]
· Study the potential enhancements and potential benefits of power control based solution for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.
· gNB DL Tx power control
· UE Tx power control

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	Ericsson
(1st round discussion)
	· This proposal should clarify that the scope is co-channel CLI due to Conclusion #1-1.
· The proposed wording change from Lenovo on Proposals #2-1 and #2-2 also applies here
· Agree with Samsung that "power control" is not the correct wording for DL

	QC
(1st round discussion)
	We are in general fine with the proposal. 
Suggest adding one bullet on our proposal:
· slot-specific power control parameters on SBFD and HD slots or on slots where two cells have different traffic direction and where two cells have aligned traffic direction.

	Moderator
(1st round discussion)
	Thanks for the comment.
@ Samsung: 
It seems many of study topic would be not aligned with current specification. Especially, it is hard to see a description about behaviour of gNB in 38.213/214. But, in SI phase, we may discuss the potential of scheme and potential specification impact.

Moderator Proposal #2-6 [High Priority] is modified as below:
Moderator Proposal #2-6 [High Priority]
· Study the potential enhancements and potential benefits of power control based solution for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.
· gNB DL Tx power control
· UE Tx power control



	Moderator
	In 1st round discussion, comments from Ericsson, Xiaomi, SPRD, QC were not handled.




3.4.7 [CLOSE] Potential enhancements to Rel-16 RIM
Moderator Conclusion #2-7 [Medium Priority]
· RIM-RS is not used for gNB-to-gNB CLI measurement.
Moderator Suggestion #2-8 [Low Priority]
· Discussion on potential enhancement to Rel-16 RIM for gNB-to-gNB CLI handling will be continued in RAN1#110-bis-e meeting.


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	QC
(1st round discussion)

	Need to clarify the motivation of why limiting use of RIM-RS

	Moderator
(1st round discussion)
	New RS design is suggested by Sony. Existing DL-RS should be considered as starting point for gNB-to-gNB CLI handling. But, Samsung consider to use/extend R16 RIM-RS. 
In this sense, moderator conclusion #2-7 seems controversial. It seems more discussion is necessary. Moderator want Companies will provide a view on potential enhancement to Rel-16 RIM in next meeting. 
It seems good this discussion topic is closed in this meeting.

	Moderator
	In 1st round discussion, comments from Ericsson, Xiaomi, SPRD, QC were not handled.




3.4.8 [Open] Sensing based mechanism
Moderator Suggestion #2-9 [Low Priority]
· Discussion on sensing based mechanism for gNB-to-gNB CLI handling will be continued in RAN1#110-bis-e meeting.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	Ericsson
(1st round discussion)
	Sensing based techniques can be viewed simply as gNB CLI measurement (e.g., CLI-RSSI) which is covered in proposal 2-1. Hence Proposal 2-9 is not needed.

	QC
(1st round discussion)
	We support sensing-based mechanism as low priority or not pursue.

	Moderator 
(1st round discussion)
	Thanks NEC for understanding. 
If time is permitted, let’s try to discuss on this topic in online/offline session. But, it seems not easy to handle this topic in this meeting. 

	Moderator
	In 1st round discussion, comments from Ericsson, Xiaomi, SPRD, QC were not handled.




4 Inter-cell UE-to-UE CLI UE-to-UE inter-cell co-channel interference
4.1 Submitted proposal
	Company
	Description

	TCL Communication Ltd. [1]
	Proposal 3: Study L1 CLI measurement and reporting at UE for both dynamic TDD and SBFD operation.

	Huawei, HiSilicon [2]
	UE-to-UE CLI measurement and reporting
Observation 4: The existing L3 based UE-to-UE CLI measurement and report seems to be sufficient and L1 based solutions need to be justified in the study as well as other enhancement on UE-to-UE CLI measurement and reporting. 

Advanced Receiver
Proposal 7: Study the feasibility and performance of UE-UE CLI handling schemes based on uplink blank/muting resources.

UE and gNB transmission and reception timing
Observation 5: The current timing scheme for UE-to-UE CLI measurement may be sufficient.

	InterDigital, Inc. [3]
	Proposal 1. Prioritize study on following topics in UE-to-UE CLI mitigation:
· Potential enhancements to UE-to-UE CLI measurement/reporting, 
· Including L1 measurement/ reporting,
· Spatial domain enhancements, 
· UE and gNB transmission and reception timing alignments,
· Power-control-based solutions,
· Sensing based mechanisms.

UE-to-UE CLI measurement
Observation 1. CLI estimation and reporting at a potential victim UE based on distinguishing aggressor UEs can be used for enhancing CLI mitigation at the UE and further optimal scheduling at the gNB. 
Proposal 2. Consider supporting means of CLI measurement and reporting at the potential victim UE that includes distinguishing aggressor UEs. 

UE-to-UE CLI reporting
Observation 2. Layer 1 UE-to-UE CLI measurement and reporting could be used for performance enhancement by improving interference measurement accuracy and reducing the reporting overhead, respectively.
Proposal 3. Consider supporting Layer-1 UE-to-UE CLI measurement and reporting. 

Spatial domain enhancements
Observation 3. Joint beam management between victim UE and gNB taking into account beams from aggressor UE can be beneficial in dynamic beam selection for UE-to-UE CLI mitigation.
Proposal 4. Consider enhancements in joint beam management between gNB, victim UE, and aggressor UE for optimal beam selection or beam avoidance at the victim UE or aggressor UE, respectively. 

UE and gNB transmission and reception timing alignments
Observation 4. UE and gNB timing alignment could be effective in performance enhancement for UE-to-UE CLI measurement and accuracy.
Proposal 5. Study timing alignment issues including subband non-overlapping full duplex scenarios. 

Power-control-based solutions
Observation 5. Dynamic UL power control mechanisms based on some dynamic factors such as the frequency gap, beam/spatial-domain parameter, or a priority indication on the UL should be considered in performance enhancement for UE-to-UE CLI mitigation. 
Observation 6. Dynamic DL power backoff/control mechanisms at gNB could be used to deal with self-interference caused by the FD operation at the gNB, where such mechanism could impact UE behaviours including CSI-RS measurements depending on the amount of the power backoff.
Proposal 6. Study power-control based mechanisms for UE-to-UE CLI mitigation and issues related to gNB’s transmission power backoff/adjustment. 

Sensing based CLI mitigation
Observation 7. Sensing based techniques based on potential victim UE for sensing the potential existence of CLI before being granted for DL transmission could be used to enhance the UE-to-UE interference mitigation.
Proposal 7. Study an event-based CLI sensing behaviour at the victim UE side, where the event can at least include a case when the victim UE detects a PDSCH reception failure, which can initiate a CLI measurement/reporting behavior. 

Coordinated TDD scheduling
Observation 8. Coordinated scheduling techniques for UE-to-UE interference avoidance in TDD operation may result in interference over-estimation, without having specific estimation of interference from a source interferer, followed by suboptimal system performance.


Observation 10. A beam failure instance due to CLI may occur even when the signal received from gNB is not physically blocked, where the degradation in the DL radio link is mainly due to the interference from an aggressor UE.
Proposal 9. Study enhancements in beam failure detection and recovery, in case the beam failure is caused by UE-to-UE CLI. 

	ZTE [4]
	L1-based CLI reporting
Proposal 8: L1-based reporting for UE-to-UE CLI should be considered for Rel-18 dynamic/flexible TDD.

Timing alignment
Observation 3: The UE is difficult to derive the reception timing accurately for UE-to-UE CLI measurement, especially in the typical deployment, e.g., HetNet, of Rel-18 dynamic/flexible TDD. 
Proposal 9: Timing alignment solution on measurement RS transmission for UE-to-UE CLI should be considered in Rel-18. 

Information Exchange
Proposal 10: Some information can be considered to be exchanged via OTA signal or backhaul between gNBs for better CLI handling, such as, measurement resource configuration, interference information feedback, interference mitigation indication, and timing information for measurement/rate matching resource determination.

	Spreadtrum [5]
	CLI measurement/report
Proposal 3: CSI-RS measurement/report structure can be a start point for L1-based CLI measurement/reporting.

Spatial domain
Proposal 4: Spatial domain enhancement for UE-UE CLI handling should be based on result of beam management.


	vivo [6]
	Information Exchange
Proposal 2: For efficient UE-to-UE CLI measurement and reporting as well as coordinated scheduling, the following enhancements for Rel-16 CLI should be considered.
· gNBs should exchange their cell or UE’s SRS configurations over the Xn/F1 interface
· gNBs should exchange the victim UE’s CLI measurement results and associated CLI-RS resources in case the victim UE suffers stronger CLI

CLI measurement and reporting
Proposal 3: For UE-to-UE CLI measurement and reporting, the following enhancements can be considered.
• Support periodic, aperiodic L1-based CLI report
• The CSI framework including CSI-RS resource and CSI reporting configuration can be used as baseline for L1-based CLI report
• The QCL-D can be configured per CLI measurement resource

	NEC [8]
	UE-to-UE inter-cell co-channel interference
Proposal 6: L1 layer based UE-to-UE CLI measurement reporting should be supported.

Proposal 7: The configuration information for UE-to-UE CLI measurement should include a list of TCI states for CLI beam measurement.
Proposal 8: The report configuration/indication information for UE-to-UE CLI should include K (K>=1) TCI states with highest L1-SRS-RSRP or L1-SINR or L1-CLI-RSSI.
Proposal 9: Unified design for CLI RS for gNB-to-gNB and UE-to-UE measurement should be considered to reduce the RS overhead.

Proposal 10: Sensing based scheme including sensing the energy and signal can be studied to avoid the CLI.

	OPPO [9]
	Proposal 5: For inter-UE CLI handling, L1 CLI measurement and reporting should be studied.

	CATT [10]
	Proposal 1: Study power based measurement and reporting for both gNB-to-gNB CLI and UE-to-UE CLI in Rel-18.
Proposal 2: Study short-term measurement and reporting for both gNB-to-gNB CLI and UE-to-UE CLI in Rel-18.

Potential enhancements to UE-to-UE CLI measurement/reporting
Proposal 3: Study R16 CLI-RSSI resource pattern and existing UL reference signal pattern as a starting point for UE-to-UE CLI measurement. 
Proposal 4: Consider DL rate matching around UE-to-UE CLI measurement resource for improving UE-to-UE CLI measurement accuracy.
Proposal 5: Study aperiodic measurement and reporting for UE-to-UE CLI.

	Samsung [11]
	Proposal 1: RAN1 to study CLI enhancements to reduce CLI reporting delays and support aperiodic-CLI reports

Proposal 2: RAN1 to study CLI enhancements to support spatial domain information for CLI measurement and reporting

Proposal 7: RAN1 to study and evaluate the benefits of enhancements to transmission and reception timing for dynamic TDD

	Sharp [12]
	Proposal 5: Consider L1-based CLI reporting mechanism like CSI reporting for UE-to-UE CLI mitigation.

Proposal 6: For advanced receiver, new reference signal can be considered for UE-to-UE CLI mitigation.

	Intel Corporation [13]
	Proposal 3
· For UE-to-UE CLI mitigation, study L1 UE-to-UE CLI measurement and reporting schemes:
· Measurements based on scheduled UL transmissions (SRS, PUSCH, etc.) from an aggressor UE
· SRS and/or PUSCH (DMRS) as CLI-RS as starting point
· Reporting metrics may be RSRP-, RSSI-, or CQI-like
· Measurement and reporting periodicity: may be periodic, semi-persistent, or aperiodic
· Coordination between gNBs to configure appropriate measurement resources, etc.
Proposal 4
· For gNB-to-gNB and UE-to-UE CLI mitigation, study coordinated scheduling schemes focusing on:
· Inter-gNB information exchange on user selection;
· Inter-gNB information exchange on DL/UL resource blanking/reservation/muting
· Inter-gNB information exchange on scheduled PRBs, subbands, etc.
· Assistance information between UE and gNB to facilitate coordinated scheduling.
Proposal 5
· For gNB-to-gNB and UE-to-UE CLI mitigation, study spatial domain coordination schemes focusing on:
· Inter-gNB information exchange on use of or intended Tx beams;
· Inter-gNB information exchange on preferred/not-preferred Tx beams;
· Methods for identification of Tx beams.
Proposal 6
· For gNB-to-gNB CLI mitigation, study potential power control enhancements to enable UL power boosting to compensate against high interference at a victim gNB.
· For UE-to-UE CLI mitigation, study potential power control enhancements to enable dynamic UL power reduction to minimize interference at a victim UE in another cell.
· Consider a common UL PC framework to address the above, and as a starting point, the UL PC enhancements specified for inter-UE prioritization as part of Rel-16 URLLC/IIoT.
Proposal 7
· For UE-to-UE CLI mitigation, study timing synchronization assistance information exchange between gNBs to enable improved estimation of timing offsets between neighboring gNBs and potential assistance information from a serving gNB to a UE for adjustment of reception time window for CLI measurements. 

	Xiaomi [14]
	Proposal 2: Potential enhancements to UE-to-UE CLI measurement/reporting such as dynamic UE CLI measurement and reporting should be prioritized in the study.

	CMCC [16]
	Proposal 5: For inter-UE intra-subband CLI handling, the following enhancements can be considered:
· Support L1 CLI measurement and report to better reflect the interference variation.
· Enhance the backhaul signaling to exchange necessary information, e.g., CLI SRS configuration, to support inter-vendor inter-gNB cooperation.


	CEWiT [18]
	Observation 1: Factors like synchronization errors between gNB, smaller CP length in higher numerologies, higher propagation delay between the UEs causes the misalignment to go beyond CP duration while measuring the CLI on SRS as both the UEs are not time synchronized. 
Observation 2: CLI RSRP accuracy improves when measured on phase rotated SRS symbols repeated in time domain.
Proposal 1: Repetition of phase rotated SRS symbol to maintain continuity in time domain is supported for CLI measurement.

Observation 3:  In case of partial overlap of BWPs, the victim UE receives only a part of the SRS transmitted by the aggressor UE for measurement of CLI RSRP leading to mismatch in how the SRS sequence is filled by the aggressor and how SRS sequence is interpreted by the victim.
Proposal 2: A common reference point for CLI RSRP measurement is exchanged across gNBs.
Observation 4:  When aggressor and victim UE are operating at different numerology, discrepancy arises in the transmitted and received SRS numerologies that will affect the accuracy of CLI RSRP measurement. 
Proposal 3: Numerology of transmission of SRS is exchanged across gNBs for CLI measurement. 
Observation 10: Rel. 16 CLI management does not specify required SRS configuration parameters for CLI measurement to be shared across gNBs.

Observation 5:  CLI varies with dynamic scheduling in flexible TDD scenario.
Proposal 4: Mechanism for L1 reporting of CLI is supported.

Observation 6: Transmit beamforming techniques will be helpful to manage CLI in a network.
Proposal 5: Assistance information about victim UE is provided by its serving gNB to the serving gNB of the aggressor UE to aid optimum transmit beamforming for CLI management. 

Observation 7: Rate matching pattern corresponding to SRS is not available for DL.
Observation 8: CSI-IM pattern corresponding to SRS comb pattern will help in measuring the interference channel on SRS. 
Observation 9: Using estimated interference channel in advanced receivers improves interference suppression.
Proposal 6: Rate matching pattern corresponding to SRS in supported in DL.
Proposal 7: CSI-IM pattern corresponding to SRS pattern is supported.
Proposal 8: Sharing of Rel. 16 CLI management related SRS configuration parameters across gNBs is supported.


	Qualcomm Incorporated [19]
	Proposal 18: Support to study the candidate’s solution for inter-UE CLI other than “Advanced receiver” and “Sensing based mechanism”.
Proposal 19: Support L1/L2 based inter-UE CLI measurement/reporting to increase flexibility and reduce reporting latency compared to Rel-16 L3 based framework. 
Proposal 20: L1 CLI measurement and report framework supports the following features 
· Support L1-CLI report with P/SP/AP CLI resources and report types
· CLI measurement metrics can be RSSI, RSRP
· CLI measurement can be incorporated into other metrics as the interference part, e.g. SINR, CQI
· CLI measurement can be based on CSI-IM (with enhanced patterns), or dedicated CLI measurement resource
· Separate or joint reporting of CSI and CLI
Proposal 21: Support L2-based CLI measurement and reporting
Proposal 22: In addition to most interfering CLI resources, UE can be configured to report top X least interfering CLI resources for CLI report. 
Proposal 23: Support subband-based CLI reporting to facilitate subband based scheduling for both SBFD and dynamic TDD in which CLI could be non-uniform across the DL RBs. 

Coordinated Scheduling
Proposal 24: Coordinated scheduling information for time/frequency/spatial domain can be exchanged via OTA or BH signalling for inter-UE CLI mitigation.

Spatial domain enhancements
Proposal 25: Support UE Rx beam (QCL-D) configuration and indication per CLI measurement resource for enabling CLI-aware beam management.
Proposal 26: UE can dynamically report to the gNB a set of recommended beams, not preferred beams, or both.
· UE determines the recommended and/or not preferred beams based on measurement of inter-UE CLI using different RX beams (QCL-D)
Proposal 27: Inter-UE CLI can be mitigated by configuring slot-specific DL/UL spatial parameters, e.g. beam or precoding matrix 
· For SBFD, spatial parameters configured for SBFD slots can be different from those configured for HD slots
· For dynamic TDD, spatial parameters configured for slots where the two cells have different traffic direction can be different from those configured for slots with aligned traffic directions in the two cells.

UE and gNB transmission and reception timing
Proposal 28: The CLI measurement UE can recommend TA adjustment for aggressor UE corresponding to a particular CLI resource transmission. 
Proposal 29: Inter-UE CLI can be mitigated by configuring slot-specific TA.
· For SBFD, TA configured for SBFD slots can be different from those configured for HD slots.
· For dynamic TDD, TA configured for slots where the two cells have different traffic direction can be different from those configured for slots with aligned traffic directions in the two cells.

Power control based solution
Proposal 30: CLI measurement UE can recommend UL power backoff for neighbor UL UE corresponding to a particular CLI resource.
Proposal 31: CLI measurement UE can recommend DL power boost to cope with the CLI from neighbor UL UE corresponding to a particular CLI resource.
Proposal 32: Investigate UL UE autonomously adjust Tx power to limit inter-UE CLI caused to DL UE based on inter-UE pathloss measurement.
Proposal 33: Inter-UE CLI can be mitigated by configuring slot-specific power control parameters 
· For SBFD, power control parameters configured for SBFD slots can be different from those configured for HD slots
· For dynamic TDD, power control parameters configured for slots where the two cells have different traffic direction can be different from those configured for slots with aligned traffic directions in the two cells.

Proposal 34: Support to study OTA or backhaul information exchange for inter-UE CLI mitigation at least for inter-CU/operator scenarios e.g. for UE-to-UE CLI measurement/reporting.

	Nokia, Nokia Shanghai Bell [20]
	Proposal 5: In addition to the already supported exchange of the intended TDD frame configuration, gNBs should exchange the SRS configuration to enable the CLI-SRS UE measurements. 

Proposal 6: Study enhancements on the UE-to-UE CLI framework to support L1/L2 measurements and aperiodic reporting. 

Proposal 7: Study enhancement for the CLI-SRS measurements for the UE to report the applied timing offset between the DL timing and the aggressor SRS arrival. Additionally, the gNB could indicate to the victim UE the time offset applied for the CLI-SRS measurements.

Observation 9: Conducting RLM in CLI-slots can cause undesirable RLF problems, which can be characterized as false RLF events, and hence should be avoided.
Proposal 8: Further study means for the gNB to configure the UE with a time-domain mask that identifies at least two subsets of time domain resources (e.g., CLI and non-CLI slots/symbols), including options for the UE to either only perform RLM procedure on one subset of the time-domain resources or to perform separate RLM procedures on different subsets of the indicated time-domain mask.

	LG Electronics [22]
	Proposal 1: For discussion in Rel-18 dynamic/flexible TDD and SBFD operation, ideal backhaul and/or centralized coordination can be assumed.

Proposal 4: For the UE-to-UE CLI handling technique, followings should be deprioritized:
· Coordinated scheduling
· Advanced Receiver
· UE and gNB transmission and reception timing
· Power control based solution
· Sensing based mechanism
Proposal 5: L1/L2 signaling based UE-to-UE CLI measurement/reporting should be discussed.

	NTT DOCOMO, INC. [23]
	Proposal 1: For the enhancement of UE-UE CLI handling for duplex enhancement, following potential enhancements should be studied.
· Introduction of spatial domain information
· Introduction of layer 1 based measurement and reporting

	Ericsson [24]
	Proposal 2 Study whether or not L1 CLI-RSSI reporting can provide benefits for particular UEs that may suffer from UE-UE CLI. UE processing delays should be properly taken into account.

	Lenovo [25]
	Proposal 8: Study to introduce coordination of SRS configurations for SRS-RSRP measurement. 
Proposal 9: For the UE-to-UE inter-cell co-channel and inter-subband CLI measurement, common schemes on coordination of SRS configurations and intended TDD DL-UL configurations should be studied.

Proposal 10: Study to have spatially differentiated CLI measurement and reporting. 
Proposal 11: Study more dynamic interference measurement and reporting for inter-UE CLI mitigation.



4.2 Summary
In RAN1#109-e meeting, candidates of potential enhancement method of UE-to-UE CLI handling were identified, and it was agreed that prioritization/down-scoping of candidate schemes for study can be done in the future meeting.
	Agreement
For study of potential enhancement to dynamic/flexible TDD and/or SBFD, followings are considered as candidates of potential enhancement method of UE-to-UE CLI handling, where further prioritization/down-scoping of candidate schemes for study can be done in the future meetings:
· Potential enhancements to UE-to-UE CLI measurement/reporting
· Coordinated scheduling
· Spatial domain enhancements, 
· Advanced Receiver 
· UE and gNB transmission and reception timing 
· Power control based solution
· Sensing based mechanism
· Note: Whether or not a particular scheme requires OTA or backhaul information exchange should be identified
· Note: Any other scheme(s) for UE-to-UE CLI handling is/are not precluded.
· Note: For potential enhancements to dynamic/flexible TDD and/or SBFD, utilize the outcome of discussion in Rel-15 and Rel-16 while avoiding the repetition of the same discussion.
· Note: Potential enhancement specific for SBFD will be discussed in 9.3.2



In this meeting, companies provides views that candidates of potential enhancement method of UE-to-UE CLI handling needs to be studied/prioritized or deprioritized/down-scoped for study on UE-to-UE CLI handling. Proposals and observations from the contributions can be categorized according to the agreed candidate schemes, and priority for discussion can be determined based on the number of companies’ proposals.

From the companies’ proposals, three methods (i.e., potential enhancements to UE-to-UE CLI measurement/reporting, coordinated scheduling, spatial domain enhancements) seems to be supported by majority of companies for study on potential enhancement method of UE-to-UE CLI handling. On the other hand, other two methods (i.e., advanced receiver, sensing based mechanism) seems controversial whether study on these topics for UE-to-UE CLI handling is necessary or not. 

For discussion in this meeting, moderator recommends companies mainly focus on three methods (i.e., potential enhancements to UE-to-UE CLI measurement/reporting, coordinated scheduling, spatial domain enhancements) for discussion with high priority. Also, moderator thinks the other two methods (i.e., Tx/Rx timing, power control based solution) can be discussed in this meeting (if possible). But, for other two methods (i.e., advanced receiver, sensing based mechanism), it seems to make clear whether study is necessary or not, and it seems better that these topics are not discussed in this meeting.

Following are a summary of companies input.
1. Potential enhancements to UE-to-UE CLI measurement/reporting [Supported by majority of companies]
L1(/L2) measurement report
Support: 
	TCL (Study L1 CLI measurement and reporting at UE for both dynamic TDD and SBFD operation)
	InterDigital (Supporting L1 measurement/ reporting)
	ZTE (L1-based reporting)
	Spreadtrum (CSI-RS measurement/report structure can be a start point for L1-based CLI measurement/reporting.)
	vivo (Support periodic, aperiodic L1-based CLI report)
	NEC (L1 layer based UE-to-UE CLI measurement reporting should be supported.)
	OPPO (L1 CLI measurement and reporting should be studied)	
	CATT (Study short-term measurement and reporting for both gNB-to-gNB CLI and UE-to-UE CLI in Rel-18. Study R16 CLI-RSSI resource pattern and existing UL reference signal pattern. Consider DL rate matching around UE-to-UE CLI measurement resource. aperiodic measurement and reporting)
	Samsung (study CLI enhancements to reduce CLI reporting delays and support aperiodic-CLI reports)
	Sharp (Consider L1-based CLI reporting mechanism like CSI reporting)
	Xiaomi (Potential enhancements to UE-to-UE CLI measurement/reporting such as dynamic UE CLI measurement and reporting should be prioritized)
	CMCC (Support L1 CLI measurement and report)
	CEWiT (Mechanism for L1 reporting of CLI)
	Qualcomm (Support L1/L2 based inter-UE CLI measurement/reporting, Support subband-based CLI reporting)
	NOKIA (Study enhancements on the UE-to-UE CLI framework to support L1/L2 measurements and aperiodic reporting.)
	NTTDOCOMO (Introduction of layer 1 based measurement and reporting)
	Ericsson (Study whether or not L1 CLI-RSSI reporting can provide benefits for particular UEs that may suffer from UE-UE CLI. UE processing delays should be properly taken into account.)	
	Lenovo (Study more dynamic interference measurement and reporting)
Not support: 
	Huawei (L1 based solutions need to be justified in the study as well as other enhancement on UE-to-UE CLI measurement and reporting.)
Measurement Resource
Support:
	CEWiT (Repetition of phase rotated SRS symbol)
	Lenovo (Exchange SRS configuration information)

2. Coordinated scheduling [Supported by majority of companies]
Support:
ZTE (Some information can be considered to be exchanged via OTA signal or backhaul between gNBs for better CLI handling)
vivo (gNBs should exchange their cell or UE’s SRS configurations over the Xn/F1 interface)
CEWiT (SRS configuration parameters across gNBs is supported)
CMCC (Enhance the backhaul signaling to exchange necessary information, e.g., CLI SRS configuration, to support inter-vendor inter-gNB cooperation.)
Qualcomm (Coordinated scheduling information for time/frequency/spatial domain can be exchanged via OTA or BH signalling for inter-UE CLI mitigation.)
NOKIA (gNBs should exchange the SRS configuration to enable the CLI-SRS UE measurements.)
LG (Ideal backhaul and/or centralized coordination can be assumed.)
Lenovo (study to introduce coordination of SRS configuration for SRS-RSRP measurement)
Deprioritize:
	LG (the outcome of TR 38.802 should be reused)

3. Spatial domain enhancements [Supported by majority of companies] 
Support:
	InterDigital (joint beam management between gNB, victim UE, and aggressor UE for optimal beam selection or beam avoidance at the victim UE or aggressor UE)
	NEC (a list of TCI states for CLI beam measurement.)
	Samsung (study CLI enhancements to support spatial domain information for CLI measurement and reporting)
	Qualcomm (Support UE Rx beam (QCL-D) configuration and indication per CLI measurement resource for enabling CLI-aware beam management.)
	NTTDOCOMO (Introduction of spatial domain information)
	Lenovo (Study to have spatially differentiated CLI measurement and reporting)
	Spreadtrum (Spatial domain enhancement for UE-UE CLI handling should be based on result of beam management.)

4. Advanced Receiver [Controversial]
Support:
	Huawei (Study the feasibility and performance of UE-UE CLI handling schemes based on uplink blank/muting resources.)
	Sharp (For advanced receiver, new reference signal can be considered.)
	CEWiT (For advanced receiver, rate matching pattern corresponding to SRS)
Deprioritized:
	Qualcomm (Support to study the candidate’s solution for inter-UE CLI other than “Advanced receiver” and “Sensing based mechanism”.)
	LG (the outcome of TR 38.802 should be reused)

5. UE and gNB transmission and reception timing 
Support:
	InterDigital (Study timing alignment issues including subband non-overlapping full duplex scenarios.)
	ZTE (Timing alignment solution on measurement RS transmission)
	Samsumg (study and evaluate the benefits of enhancements to transmission and reception timing for dynamic TDD)
	Qualcomm (The CLI measurement UE can recommend TA adjustment for aggressor UE corresponding to a particular CLI resource transmission.)
	NOKIA (Study enhancement for the CLI-SRS measurements for the UE to report the applied timing offset between the DL timing and the aggressor SRS arrival.)
Not support, Deprioritize: 
	Huawei (The current timing scheme for UE-to-UE CLI measurement may be sufficient. especially, indoor scenario)
	LG (the outcome of TR 38.802 should be reused)

6. Power control based solution 
Support: 
InterDigital (Study power-control based mechanisms for UE-to-UE CLI mitigation and issues related to gNB’s transmission power backoff/adjustment.)
	INTEL (study potential power control enhancements to enable dynamic UL power reduction)
	Qualcomm (CLI measurement UE can recommend UL power backoff, CLI measurement UE can recommend DL power boost, Investigate UL UE autonomously adjust Tx power, Inter-UE CLI can be mitigated by configuring slot-specific power control parameters)
Deprioritized:
	LG (the outcome of TR 38.802 should be reused)

7. Sensing based mechanism [Controversial]
Support: 
InterDigital 
	NEC (Sensing based scheme including sensing the energy and signal)
Not support, Deprioritize:
	Samsung (Sensing-based methods should not be further pursued)
	Qualcomm (Support to study the candidate’s solution for inter-UE CLI other than “Advanced receiver” and “Sensing based mechanism”.)
	LG (the outcome of TR 38.802 should be reused)

4.3 1st Round Discussion
4.3.1 Potential enhancements to UE-to-UE CLI measurement/reporting
Moderator Proposal #3-1 [High Priority]
· Study the potential enhancements and potential benefit of UE-to-UE CLI measurement and reporting based on L1(/L2) CLI measurement and report which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.
· FFS: Periodic, semi-static, aperiodic reporting
· FFS: Periodic, semi-static, aperiodic measurement
· FFS: Measurement resource (e.g., enhancement of SRS, CSI-RS, DL rate-matching)
· FFS: UE processing delay 

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	TCL, CEWiT, Sony, Lenovo, New H3C, LG, Nokia, NSB, Samsung, vivo, ZTE, NEC, DOCOMO, CATT, Ericsson, Xiaomi, Spreadtrum, QC, InterDigital

	Not support
	




	Companies
	Views

	Lenovo
	Suggest combining the first and the second sub-bullets as “…measurement/reporting”. 

	ZTE
	Overall we are fine with this proposal. We suggest to add another FFS.
FFS: measurement and reporting configuration (e.g., similar like the existing MeasConfig, MeasObjectNR and ReportConfigNR)

	NEC
	The third sub-bullet may be revised as below.
· FFS: Measurement resource (e.g., enhancement of SRS/RSSI-IM resource, CSI-RS,DL rate-matching)


	Ericsson
	Agree with Lenovo's suggested change

We think the examples should be removed from the 3rd sub-bullet. SRS is the baseline – not clear why enhancements are needed. Also, not clear how CSI-RS (a DL signal) is used for CLI measurement at the UE. DL rate matching already exists in the spec – not clear that this needs enhancements, and not clear how this is useful for UE CLI measurements.

	QC
	We are in general fine with the proposal and need clarification on the item of “enhancement of SRS”

	Moderator
	Thanks for good comment. And suggestion. Also, this Moderator Proposal #3-1 [High Priority] seems to be support by majority of company. 

Moderator Proposal #3-1 [High Priority] is modified as below:

Moderator Proposal #3-1 [High Priority]
· Study the potential enhancements and potential benefit of UE-to-UE CLI measurement and reporting based on L1(/L2) CLI measurement and report which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.
· FFS: Periodic, semi-static, semi-persistent, aperiodic measurement/reporting
· FFS: Periodic, semi-static, aperiodic measurement
· FFS: Measurement and reporting configuration (e.g., similar like the existing MeasConfig, MeasObjectNR and ReportConfigNR)
· FFS: Measurement resource (e.g., enhancement of SRS/RSSI-IM resource, CSI-RS, DL rate-matching)
· FFS: UE processing delay 

	InterDigital
	We are fine with the proposal. We suggest adding an FFS on reporting contents, e.g., L1 CLI-RSSI, different CLI across RBs due to potentially different band-edge and center-band CLI, etc.
FFS: Reporting contents, e.g., L1 CLI-RSSI, different CLI across RBs 




4.3.2 Coordinated scheduling 
Moderator Suggestion #3-2 [High Priority]
· Study the feasibility and potential benefits of coordinated scheduling between gNBs for UE-to-UE CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.
· Exchange the SRS configuration between gNBs
· FFS: whether/how to enhance intended TDD DL-UL configurations
· FFS: whether/how to exchange coordinated scheduling information for time/frequency/spatial domain

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	TCL, CEWiT, Sony, Lenovo, LG(with comments), Nokia, NSB, Samsung, vivo, ZTE, NEC, Xiaomi, Spreadtrum, QC

	Not support
	CATT, Ericsson, InterDigital




	Companies
	Views

	CEWiT
	We also feel that other parameters like proposal 5 in our contribution, can also help in CLI mitigation.

Proposal 5: Assistance information about victim UE is provided by its serving gNB to the serving gNB of the aggressor UE to aid optimum transmit beamforming for CLI management. 

	LG
	Similar comment for coordinated scheduling for gNB-to-gNB case. At least SBFD-specific enhancement should not be discussed.

	ZTE
	Similarly, it would be better to clarify the definition of “coordinated scheduling” first, e.g., whether beam or power related coordination is included in coordinated scheduling?

	NEC
	The first sub-bullet may be revised as below.
· Exchange the SRS or RSSI-IM resource configuration between gNBs


	CATT
	De-prioritize 

	Ericsson
	· This proposal should clarify that the scope is co-channel CLI due to Conclusion #1-1.
· Suggest the following wording change similar to all the gNB-gNB CLI proposals:
which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.

· Regarding exchange of SRS configuration between gNBs, it is too early to agree to this, since we have not even seen evaluation results on whether it is beneficial. Hence the 1st bullet should be an FFS. 
· We don't agree to the 3rd bullet; the following is already captured in the agreement from RAN1#109-e:
Note: Whether or not a particular scheme requires OTA or backhaul information exchange should be identified

	QC
	Support

	Moderator
	Thanks for comment and suggestion.
In this section for coordinated scheduling, time/frequency resource coordination is good scope for discussion in order to distinguish from spatial domain enhancement, power control based solution.
Moderator Suggestion #3-2 [High Priority] is modified as below:
Moderator Suggestion #3-2 [High Priority]
· Study the feasibility and potential benefits of coordinated scheduling between gNBs for UE-to-UE CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.
· Exchange the SRS configuration between gNBs
· FFS: RSSI-IM resource configuration between gNBs
· FFS: whether/how to enhance intended TDD DL-UL configurations
· FFS: whether/how to exchange coordinated scheduling information for time/frequency/spatial domain


	InterDigital
	Coordinated scheduling may limit benefits for both SBFD and dynamic TDD. So, we suggest deprioritizing it.




4.3.3 Spatial domain enhancements 
Moderator Proposal #3-3 [High Priority]
· Study the potential enhancement and potential benefit of UE-to-UE CLI handling based on spatial domain enhancement which can be specific for dynamic/flexible TDD and common for both SBFD and dynamic /flexible TDD
· FFS: whether/how to operate CLI beam management (e.g., joint beam management between gNB, victim UE, and aggressor UE, TCI states for CLI beam management, UE Rx beam (QCL-D) configuration) 

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	TCL, Lenovo, New H3C, LG, Nokia, NSB, Samsung, vivo, ZTE, NEC, DOCOMO, Xiaomi, Spreadtrum, QC, InterDigital

	Not support
	CATT, Ericsson




	Companies
	Views

	ZTE
	We suggest to add the following FFS.
FFS: whether/how to exchange spatial domain information for CLI beam management.

	NEC
	“The beam report configuration information for UE-to-UE CLI” can also be included in the sub-bullet.

	
	

	CATT
	De-prioritize 

	Ericsson
	· This proposal should clarify that the scope is co-channel CLI due to Conclusion #1-1.
· Suggest the same wording change as Proposal 3-2
The FFS is unclear. We think the examples should be removed and companies can report what enhancement they use.

	Spreadtrum
	We suggest spatial domain enhancement on UE-to-UE CLI handling can base on the results of CRS-RS beam management. Scheduling with appropriate UEs with appropriate beam is an effective way for UE-UE CLI.

	QC
	We are fine with the proposal, suggest adding slot-specific DL/UL spatial parameters, e.g. beam or codebook and recommended/non-preferred beams/panels using same concept of R17 IAB.

	Moderator
	Thanks for comment and suggestions.
Moderator Proposal #3-3 [High Priority] is modified as below:

Moderator Proposal #3-3 [High Priority]
· Study the potential enhancement and potential benefit of UE-to-UE CLI handling based on spatial domain enhancement which can be specific for dynamic/flexible TDD and common for both SBFD and dynamic /flexible TDD
· FFS: whether/how to operate CLI beam management (e.g., joint beam management between gNB, victim UE, and aggressor UE, TCI states for CLI beam management, UE Rx beam (QCL-D) configuration, the beam report configuration information for UE-to-UE CLI) 
· FFS: whether/how to exchange spatial domain information for CLI beam management.

	InterDigital
	Agree with ZTE on adding the FFS.



4.3.4 Advanced Receiver
Moderator Suggestion #3-4 [Low Priority]
· Discussion on advanced receiver for UE-to-UE CLI handling will be continued in RAN1#110-bis-e meeting.


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	Sony, New H3C, LG, NEC, QC

	Not support
	TCL, CEWiT, Samsung, vivo,CATT, Ericsson, Spreadtrum, InterDigital




	Companies
	Views

	TCL
	In our view, advanced receiver on UE side may help in reducing the impact of UE to UE CLI, however it may increase the complexity of UE and consume more power of UE. 

	CEWiT
	Advanced receivers mitigates CLI to quite an extent. We have shown some simulation results in our contribution to show the performance improvement. Hence, we feel advanced receivers should be handled in this meeting. 

	Nokia, NSB
	Same comment as for Section 3.3.4.

	Samsung
	We are concerned about the resulting Uu signalling load to enable a UE-side advanced receiver relying on co-scheduling information. Another consideration is that for IRC type advanced receivers, expected performance and benefits are less than on the gNB side to due DL 2-/4Rx.

	vivo
	Advanced receiver on UE side would bring much complexity for implementation and its gain is dependent on specific implementation. 

	CATT
	De-prioritize 

	Ericsson
	De-prioritize

	Spreadtrum
	We agree with vivo. The complexity introduced by advanced receiver on UE side may not worthy compared with the gain of CLI handling.

	QC
	We support to deprioritize or not pursue on advanced receiver.

	Moderator
	From the comment, view on advanced receiver mitigation is quite diverged. It seems the potential should be carefully investigated in terms of some aspect (performance gain, complexity of implementation, backhaul signaling, etc.). 
 

	InterDigital
	Advanced receiver at the UE-side may impose excessive complexity on UE, therefore we suggest deprioritizing it.




4.3.5 UE and gNB transmission and reception timing 
Moderator Suggestion #3-5 [Medium Priority]
· Study the potential benefit and potential enhancement of UE-to-UE CLI handling based on UE and gNB transmission and reception timing which can be specific for dynamic/flexible TDD and common for both SBFD and dynamic /flexible TDD
· FFS: whether/how to report the applied timing offset between the DL timing and the aggressor SRS arrival
· FFS: whether/how to inform recommendation of TA adjustment for aggressor UE 

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	TCL, Lenovo, New H3C, LG, Nokia, NSB, Samsung, vivo, ZTE,CATT, Spreadtrum, QC, InterDigital

	Not support
	Ericsson




	Companies
	Views

	Ericsson
	De-prioritize

The FFSs seem to point at a specific scheme, and are not clear to us.

	QC
	Suggest adding slot-specific TA configurations. 

	Moderator
	Seems support to be majority of company.



4.3.6 Power control based solution
Moderator Proposal #3-6 [Medium Priority]
· Study the feasibility and potential benefit of power control based solution for UE-to-UE CLI handling which can be specific for dynamic/flexible TDD and common for both SBFD and dynamic /flexible TDD
· FFS: Whether/how to operate gNB transmission power adjustment
· FFS: Whether/how to enable dynamic UL power control for aggressor UE
· FFS: Whether/how to recommend UL power backoff and/or DL power boosting
· FFS: Whether/how to operate autonomous UE Tx power adjustment
· FFS: Whether/how to enhance UE power control (e.g., slot-specific power control parameter)

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	TCL, Sony, Lenovo, New H3C, Nokia, NSB, Samsung, vivo, ZTE, NEC,CATT, Xiaomi, Spreadtrum, QC, InterDigital

	Not support
	LG




	Companies
	Views

	Lenovo
	The difference between power adjustment in the first sub-bullet and DL power boosting in the third is unclear. Same about UL power control vs. UL power backoff. We suggest calling all such changes “power adjustment” at this point. In addition, the last sub-bullet seems too general. 

	LG
	Similar to the power control for gNB-to-gNB case. Existing power control mechanism is complex enough to support those. In our view it should be low-prioritized.

	Ericsson
	· This proposal should clarify that the scope is co-channel CLI due to Conclusion #1-1.
· Agree with Lenovo's comments.
· Generally, we think there are too many FFSs; suggest to consolidate/simplify down to two FFSs, one for DL power, and a second for UL power.
· As with other proposals, we suggest the following wording change:
which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.


	QC
	Support the proposal. Suggest remove the wording “dynamic” in second bullet to avoid confusion. 

	Moderator
	Thanks for comments.
The first sub-bullet means gNB Tx power adjustment is operated by gNB side. But, In the third sub-bullet, ‘the recommendation’ from UE side is emphasized. 

Moderator Proposal #3-6 [Medium Priority] is modified as below:

Moderator Proposal #3-6 [Medium Priority]
· Study the feasibility and potential benefit of power control based solution for UE-to-UE CLI handling which can be specific for dynamic/flexible TDD and common for both SBFD and dynamic /flexible TDD
· FFS: Whether/how to operate gNB transmission power adjustment
· FFS: Whether/how to enable UE Tx power adjustment (e.g., enabling dynamic UL power control for aggressor UE, recommending UL power backoff and/or DL power boosting, operating autonomous UE Tx power adjustment)
· FFS: Whether/how to enable dynamic UL power control for aggressor UE
· FFS: Whether/how to recommend UL power backoff and/or DL power boosting
· FFS: Whether/how to operate autonomous UE Tx power adjustment
· FFS: Whether/how to enhance UE power control (e.g., slot-specific power control parameter)


	InterDigital
	Fine with the overall proposal. We suggest adding below FFS for impacted UE behaviours on DL RS measurements, such as CSI-RS measurements, on the DL power backoff/boosting:
FFS: Whether/how to perform DL RS measurements in case of dynamic power backoff/boosting




4.3.7 Sensing based mechanism
Moderator Suggestion #3-7 [Low Priority]
· Discussion on sensing based mechanism for UE-to-UE CLI handling will be continued in RAN1#110-bis-e meeting.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	Sony, New H3C, LG, Nokia, NSB, ZTE, NEC, QC, InterDigital

	Not support
	TCL, Samsung, vivo,CATT, Spreadtrum




	Companies
	Views

	Sony
	The issue raised on sensing is that the UE would refrain from transmitting when it fails the LBT thereby causing poor throughput.  However, the sensing does not need to follow exactly like NR-U, instead of not transmitting when it failed LBT, the UE can transmit a more robust MCS to overcome CLI and/or at lower Tx Power to reduce CLI towards other UEs.

	NEC
	We think sensing based mechanism is a good scheme for UE-to-UE CLI handling, as it is more accurate and short-term based, and the time for sensing is very short and resource overhead is very small, therefore, sensing based mechanism can be discussed and maybe discussed from this meeting as other schemes if time permit.

	Ericsson
	Sensing based techniques can be viewed simply as UE CLI measurement (e.g., CLI-RSSI) which is covered in proposal 3-1. Hence Proposal 3-7 does not seem to be needed.

	Spreadtrum
	We suggest to deprioritize it.

	QC
	Support to deprioritize or not pursue on this one.

	Moderator
	Thanks for comment.

	InterDigital
	Agree with Sony. Sensing-based solutions in UE-to-UE CLI handling should be regarded as different from NR-U LBT, but for much simplified operations to efficiently cope with CLI. The UE could select another beam direction, panel, or more robust CLI upon sensing the potential CLI. 




4.4 2nd Round Discussion
4.4.1 [Open] Potential enhancements to UE-to-UE CLI measurement/reporting
Moderator Proposal #3-1-1 [High Priority]
· Study the potential enhancements and potential benefit of UE-to-UE CLI measurement and reporting based on L1(/L2) CLI measurement and report which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.
· FFS: Periodic, semi-static, semi-persistent, aperiodic measurement/reporting
· FFS: Periodic, semi-static, aperiodic measurement
· FFS: Measurement and reporting configuration (e.g., similar like the existing MeasConfig, MeasObjectNR and ReportConfigNR)
· FFS: Measurement resource (e.g., enhancement of SRS/RSSI-IM resource, CSI-RS, DL rate-matching)
· FFS: UE processing delay 


Moderator Proposal #3-1-2 [High Priority]
· Study the potential enhancements and potential benefit of UE-to-UE co-channel CLI measurement and reporting based on L1(/L2) CLI measurement and report which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible TDD, at least includes:.
· FFS: Periodic, semi-static, semi-persistent, aperiodic measurement/reporting
· FFS: Periodic, semi-static, aperiodic measurement
· FFS: Measurement and reporting configuration (e.g., similar like the existing MeasConfig, MeasObjectNR and ReportConfigNR)
· FFS: Measurement resource (e.g., enhancement of SRS/RSSI-IM resource, CSI-RS, DL rate-matching)
· FFS: UE processing delay 
· FFS: Measurement metric (e.g., RSSI, RSRP, SINR)
· FFS: Reporting contents (e.g., single value of CLI across RBs, multiple values of CLI across RBs)


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	Ericsson
(1st round discussion)
	Agree with Lenovo's suggested change

We think the examples should be removed from the 3rd sub-bullet. SRS is the baseline – not clear why enhancements are needed. Also, not clear how CSI-RS (a DL signal) is used for CLI measurement at the UE. DL rate matching already exists in the spec – not clear that this needs enhancements, and not clear how this is useful for UE CLI measurements.

	QC
(1st round discussion)
	We are in general fine with the proposal and need clarification on the item of “enhancement of SRS”

	Moderator
(1st round discussion)
	Thanks for good comment. And suggestion. Also, this Moderator Proposal #3-1 [High Priority] seems to be support by majority of company. 

Moderator Proposal #3-1 [High Priority] is modified as below:

Moderator Proposal #3-1 [High Priority]
· Study the potential enhancements and potential benefit of UE-to-UE CLI measurement and reporting based on L1(/L2) CLI measurement and report which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.
· FFS: Periodic, semi-static, semi-persistent, aperiodic measurement/reporting
· FFS: Periodic, semi-static, aperiodic measurement
· FFS: Measurement and reporting configuration (e.g., similar like the existing MeasConfig, MeasObjectNR and ReportConfigNR)
· FFS: Measurement resource (e.g., enhancement of SRS/RSSI-IM resource, CSI-RS, DL rate-matching)
· FFS: UE processing delay 


	InterDigital
(1st round discussion)
	We are fine with the proposal. We suggest adding an FFS on reporting contents, e.g., L1 CLI-RSSI, different CLI across RBs due to potentially different band-edge and center-band CLI, etc.
FFS: Reporting contents, e.g., L1 CLI-RSSI, different CLI across RBs 

	Moderator
	In 1st round discussion, comments from Ericsson, Xiaomi, SPRD, QC were not handled.




4.4.2 [Open] Coordinated scheduling 
Moderator Suggestion #3-2-1 [High Priority]
· Study the feasibility and potential benefits of coordinated scheduling between gNBs for UE-to-UE CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.
· Exchange the SRS configuration between gNBs
· FFS: RSSI-IM resource configuration between gNBs
· FFS: whether/how to enhance intended TDD DL-UL configurations
· FFS: whether/how to exchange coordinated scheduling information for time/frequency/spatial domain

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	Ericsson
(1st round discussion)
	· This proposal should clarify that the scope is co-channel CLI due to Conclusion #1-1.
· Suggest the following wording change similar to all the gNB-gNB CLI proposals:
which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.

· Regarding exchange of SRS configuration between gNBs, it is too early to agree to this, since we have not even seen evaluation results on whether it is beneficial. Hence the 1st bullet should be an FFS. 
· We don't agree to the 3rd bullet; the following is already captured in the agreement from RAN1#109-e:
Note: Whether or not a particular scheme requires OTA or backhaul information exchange should be identified

	QC
(1st round discussion)
	Support

	Moderator
(1st round discussion)
	Thanks for comment and suggestion.
In this section for coordinated scheduling, time/frequency resource coordination is good scope for discussion in order to distinguish from spatial domain enhancement, power control based solution.
Moderator Suggestion #3-2 [High Priority] is modified as below:
Moderator Suggestion #3-2 [High Priority]
· Study the feasibility and potential benefits of coordinated scheduling between gNBs for UE-to-UE CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.
· Exchange the SRS configuration between gNBs
· FFS: RSSI-IM resource configuration between gNBs
· FFS: whether/how to enhance intended TDD DL-UL configurations
· FFS: whether/how to exchange coordinated scheduling information for time/frequency/spatial domain


	Moderator
	In 1st round discussion, comments from Ericsson, Xiaomi, SPRD, QC were not handled.




4.4.3 [Open] Spatial domain enhancements 
Moderator Proposal #3-3-1 [High Priority]
· Study the potential enhancement and potential benefit of UE-to-UE CLI handling based on spatial domain enhancement which can be specific for dynamic/flexible TDD and common for both SBFD and dynamic /flexible TDD
· FFS: whether/how to operate CLI beam management (e.g., joint beam management between gNB, victim UE, and aggressor UE, TCI states for CLI beam management, UE Rx beam (QCL-D) configuration, the beam report configuration information for UE-to-UE CLI) 
· FFS: whether/how to exchange spatial domain information for CLI beam management.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	Ericsson
(1st round discussion)
	· This proposal should clarify that the scope is co-channel CLI due to Conclusion #1-1.
· Suggest the same wording change as Proposal 3-2
The FFS is unclear. We think the examples should be removed and companies can report what enhancement they use.

	Spreadtrum
(1st round discussion)
	We suggest spatial domain enhancement on UE-to-UE CLI handling can base on the results of CRS-RS beam management. Scheduling with appropriate UEs with appropriate beam is an effective way for UE-UE CLI.

	QC
(1st round discussion)
	We are fine with the proposal, suggest adding slot-specific DL/UL spatial parameters, e.g. beam or codebook and recommended/non-preferred beams/panels using same concept of R17 IAB.

	Moderator
	Thanks for comment and suggestions.
Moderator Proposal #3-3 [High Priority] is modified as below:

Moderator Proposal #3-3 [High Priority]
· Study the potential enhancement and potential benefit of UE-to-UE CLI handling based on spatial domain enhancement which can be specific for dynamic/flexible TDD and common for both SBFD and dynamic /flexible TDD
· FFS: whether/how to operate CLI beam management (e.g., joint beam management between gNB, victim UE, and aggressor UE, TCI states for CLI beam management, UE Rx beam (QCL-D) configuration, the beam report configuration information for UE-to-UE CLI) 
· FFS: whether/how to exchange spatial domain information for CLI beam management.


	InterDigital
(1st round discussion)
	Agree with ZTE on adding the FFS.

	Moderator
	In 1st round discussion, comments from Ericsson, Xiaomi, SPRD, QC were not handled.



4.4.4 [Open] Advanced Receiver
Moderator Suggestion #3-4 [Low Priority]
· Discussion on advanced receiver for UE-to-UE CLI handling will be continued in RAN1#110-bis-e meeting.


Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	Ericsson
(1st round discussion)

	De-prioritize

	Spreadtrum
(1st round discussion)

	We agree with vivo. The complexity introduced by advanced receiver on UE side may not worthy compared with the gain of CLI handling.

	QC
(1st round discussion)

	We support to deprioritize or not pursue on advanced receiver.

	Moderator
(1st round discussion)

	From the comment, view on advanced receiver mitigation is quite diverged. It seems the potential should be carefully investigated in terms of some aspect (performance gain, complexity of implementation, backhaul signaling, etc.). 
 

	InterDigital
(1st round discussion)

	Advanced receiver at the UE-side may impose excessive complexity on UE, therefore we suggest deprioritizing it.

	Moderator
	In 1st round discussion, comments from Ericsson, Xiaomi, SPRD, QC were not handled.




4.4.5 [Open] UE and gNB transmission and reception timing 
Moderator Suggestion #3-5 [Medium Priority]
· Study the potential benefit and potential enhancement of UE-to-UE CLI handling based on UE and gNB transmission and reception timing which can be specific for dynamic/flexible TDD and common for both SBFD and dynamic /flexible TDD
· FFS: whether/how to report the applied timing offset between the DL timing and the aggressor SRS arrival
· FFS: whether/how to inform recommendation of TA adjustment for aggressor UE 

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	Ericsson
(1st round discussion)
	De-prioritize

The FFSs seem to point at a specific scheme, and are not clear to us.

	QC
(1st round discussion)

	Suggest adding slot-specific TA configurations. 

	Moderator
(1st round discussion)
	Seems support to be majority of company.

	Moderator
	In 1st round discussion, comments from Ericsson, Xiaomi, SPRD, QC were not handled.



4.4.6 [Open] Power control based solution
Moderator Proposal #3-6-1 [Medium Priority]
· Study the feasibility and potential benefit of power control based solution for UE-to-UE CLI handling which can be specific for dynamic/flexible TDD and common for both SBFD and dynamic /flexible TDD
· FFS: Whether/how to operate gNB transmission power adjustment
· FFS: Whether/how to enable UE Tx power adjustment (e.g., enabling dynamic UL power control for aggressor UE, recommending UL power backoff and/or DL power boosting, operating autonomous UE Tx power adjustment)
· FFS: Whether/how to enable dynamic UL power control for aggressor UE
· FFS: Whether/how to recommend UL power backoff and/or DL power boosting
· FFS: Whether/how to operate autonomous UE Tx power adjustment
· FFS: Whether/how to enhance UE power control (e.g., slot-specific power control parameter)

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	Ericsson
(1st round discussion)
	· This proposal should clarify that the scope is co-channel CLI due to Conclusion #1-1.
· Agree with Lenovo's comments.
· Generally, we think there are too many FFSs; suggest to consolidate/simplify down to two FFSs, one for DL power, and a second for UL power.
· As with other proposals, we suggest the following wording change:
which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible.


	QC
(1st round discussion)
	Support the proposal. Suggest remove the wording “dynamic” in second bullet to avoid confusion. 

	Moderator
(1st round discussion)
	Thanks for comments.
The first sub-bullet means gNB Tx power adjustment is operated by gNB side. But, In the third sub-bullet, ‘the recommendation’ from UE side is emphasized. 

Moderator Proposal #3-6 [Medium Priority] is modified as below:

Moderator Proposal #3-6 [Medium Priority]
· Study the feasibility and potential benefit of power control based solution for UE-to-UE CLI handling which can be specific for dynamic/flexible TDD and common for both SBFD and dynamic /flexible TDD
· FFS: Whether/how to operate gNB transmission power adjustment
· FFS: Whether/how to enable UE Tx power adjustment (e.g., enabling dynamic UL power control for aggressor UE, recommending UL power backoff and/or DL power boosting, operating autonomous UE Tx power adjustment)
· FFS: Whether/how to enable dynamic UL power control for aggressor UE
· FFS: Whether/how to recommend UL power backoff and/or DL power boosting
· FFS: Whether/how to operate autonomous UE Tx power adjustment
· FFS: Whether/how to enhance UE power control (e.g., slot-specific power control parameter)


	InterDigital
(1st round discussion)
	Fine with the overall proposal. We suggest adding below FFS for impacted UE behaviours on DL RS measurements, such as CSI-RS measurements, on the DL power backoff/boosting:
FFS: Whether/how to perform DL RS measurements in case of dynamic power backoff/boosting

	Moderator
	In 1st round discussion, comments from Ericsson, Xiaomi, SPRD, QC were not handled.




4.4.7 [Open] Sensing based mechanism
Moderator Suggestion #3-7 [Low Priority]
· Discussion on sensing based mechanism for UE-to-UE CLI handling will be continued in RAN1#110-bis-e meeting.

Companies are invited to provide views on the above proposal. 
	
	Companies

	Support
	

	Not support
	




	Companies
	Views

	Ericsson
(1st round discussion)
	Sensing based techniques can be viewed simply as UE CLI measurement (e.g., CLI-RSSI) which is covered in proposal 3-1. Hence Proposal 3-7 does not seem to be needed.

	Spreadtrum
(1st round discussion)
	We suggest to deprioritize it.

	QC
(1st round discussion)
	Support to deprioritize or not pursue on this one.

	Moderator
	Thanks for comment.

	InterDigital
(1st round discussion)
	Agree with Sony. Sensing-based solutions in UE-to-UE CLI handling should be regarded as different from NR-U LBT, but for much simplified operations to efficiently cope with CLI. The UE could select another beam direction, panel, or more robust CLI upon sensing the potential CLI. 

	Moderator
	In 1st round discussion, comments from Ericsson, Xiaomi, SPRD, QC were not handled.





5 Moderator Proposals for Online/offline session
5.1 Online session on Tuesday
Following three topics for discussion will be suggested for online session on Tuesday. 


A. Adjacent channel CLI
Moderator Conclusion #1-1-1 [Low Priority]
· RAN1 waits for RAN4 inputs on modelling of adjacent channel CLI, and then RAN1 and/or RAN4 determines whether new co-existence study needs in Rel-18.
· RAN1 can study potential solution for adjunct channel handling in Rel-18 DE SI which was not a scope of co-existence study in Rel-16 CLI handling/RIM WI.


B. gNB-to-gNB inter-cell co-channel interference
1. gNB-to-gNB CLI measurement and reporting
Moderator Proposal #2-1-2 [High Priority]
· Study the feasibility and potential benefits of gNB-to-gNB co-channel CLI measurement and/or reporting for gNB-to-gNB CLI handling which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible TDD, at least includes:
· FFS: Usage/purpose of the CLI measurement
· FFS: Measurement resource Measurement details including measurement resource (e.g., Resource for CLI-RSSI measurement, CLI RS Tx and Rx time window configuration per cell, DL reference signal for gNB-to-gNB CLI measurement, UL rate matching/ blanked/reserved), 
· FFS: Time behaver of the measurement resource (e.g., periodic, semi-persistent, aperiodic)
· FFS: Measurement metric (e.g. RSSI, RSRP, SINR, CLI sensitivity level)
· FFS: Short-term measurement, Long-term measurement
· FFS: details of Information exchange (e.g. measurement report via OTA signal or backhaul)


C. UE-to-UE inter-cell co-channel interference
1. Potential enhancements to UE-to-UE CLI measurement/reporting
Moderator Proposal #3-1-2 [High Priority]
· Study the potential enhancements and potential benefit of UE-to-UE co-channel CLI measurement and reporting based on L1(/L2) CLI measurement and report which can be specific for dynamic/flexible TDD specific and common for both SBFD and dynamic/flexible TDD, at least includes:.
· FFS: Periodic, semi-static, semi-persistent, aperiodic measurement/reporting
· FFS: Periodic, semi-static, aperiodic measurement
· FFS: Measurement and reporting configuration (e.g., similar like the existing MeasConfig, MeasObjectNR and ReportConfigNR)
· FFS: Measurement resource (e.g., enhancement of SRS/RSSI-IM resource, CSI-RS, DL rate-matching)
· FFS: UE processing delay 
· FFS: Measurement metric (e.g., RSSI, RSRP, SINR)
· FFS: Reporting contents (e.g., single value of CLI across RBs, multiple values of CLI across RBs)


6 Contact Person
Please provide the information of the contact person for the purpose of discussion facilitation
	Company
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	TCL Communication Ltd. 
	Shahid Jan
	Shahid.jan@tcl.com 

	Sony
	Shin Horng Wong
	shinhorng.wong@sony.com

	Lenovo
	Yuantao Zhang
	zhangyt18@lenovo.com

	New H3C
	Lei Kong
	kong.lei@h3c.com

	Samsung

	Marian Rudolf
Kyungjun Choi
	m.rudolf@partner.samsung.com
kyungj.choi@samsung.com

	vivo
	Na Li
	Lina5g@vivo.com

	NTT DOCOMO
	Daisuke Kurita
	kuritad@nttdocomo.com

	Ericsson
	Stephen Grant
	stephen.grant@ericsson.com

	Xiaomi
	Yajun Zhu
	zhuyajun@xiaomi.com

	QC
	Emily Zhang
	qiaz@qti.qualcomm.com
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