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Issues for Discussions
The issues proposed in tdocs are categorized into three subsections: interference management (including CLI, RIM and interference for MRSS), UE reporting (including SR/BSR, reporting for EE and some extra uplink report) and physical procedures (so far include power control, UL Tx switching and interference classification. etc).
Interference Management 
	# 
	Issue

	1.1
	UE-to-UE cross-link interference:
Many companies (Nokia, Spreadtrum, Huawei/HiSilicon, OPPO, Ericsson, CMCC, vivo, InterDigital, TCL, Ofinno, Google, NEC, Samsung, ETRI, DOCOMO, Qualcomm) proposed to support/study mechanisms for handling UE-to-UE CLI and proposals can be summarized as:
· Introduce UE-to-UE CLI measurement and reporting mechanism in 6GR. UE-to-UE CLI measurement and reporting (SRS-RSRP and RSSI) in 5G can be the baseline/starting point.
· Identify 6G deployment scenarios where the cross-link interference has impact. 
· Support L1, L3 or both L1/L3 reporting, unify/combine L1 and L3 measurement and reporting.
· Consider both RSRP and RSSI measurement. 
· Study the report contents: RSRP, RSSI, information to indicate whether each CLI measurement exceed a threshold.
· Study and evaluate the benefit of CSI/CQI type CLI measurement and reporting. Study beam-aware CLI handling.
· Study reporting mechanism: network-controlled periodic/semi-persistent/aperiodic report, UE-initiated/Event-triggered CLI reporting.
· Consider various inter-UE interference types: including both inter-subband and co-channel interference, intra-cell and inter-cell.  Consider various deployment scenarios: flexible duplexing, dynamic TDD, SBFD, multi-TRP.
· Study additional scheme for handling UE-to-UE CLI: e.g, power control 
· Consider dynamic and short-term interference characteristics. 
· Information exchange between gNBs to assist handling inter-cell UE-to-UE CLI, for example resource for measuring CLI, TDD or SBFD configurations.
· Study the beam failure due to CLI in SBFD.
· Study the interference measurement and reporting enhancement for supporting cooperative sensing in multi-node environment.
· Study UE-based interference measurement without explicit interference resource configuration.
· Study the SRS transmission dedicated for CLI measurement.
· Study group-common DCI mechanism to trigger CLI measurement/reporting and SRS transmission for a group of UEs.


Mod: Based on the proposals in contribution, I would suggest to have a comprehensive study on UE-to-UE cross link interference, as in the following proposal 1.1:

Proposal 1.1
Study the mechanisms to handle UE-to-UE cross-link interference for 6GR:
· Study and identify the applicable scenarios of UE-to-UE cross-link interference;
· The following deployment scenarios can be considered: semi-static TDD, dynamic TDD, SBFD, MRSS, multi-TRP, interference caused by sensing to communication.
· Consider inter-band, intra-band and adjacent carrier interference.
· Study the characteristics of UE-to-UE cross-link interference, for example what is the potential interference signal level, what is the potential impact on system operation, the time-domain characteristics (e.g., dynamic or semi-static, bursty) and frequency-domain characteristics (e.g., wideband or narrowband, semi-static or dynamic frequency domain location);  
· Study the mechanisms and techniques for mitigating UE-to-UE cross-link interference;
· For each candidate mechanism, evaluate and analyze the performance benefit, impact to the system and complexity at BS/UE.
· Study the candidate uplink resource or signal for measuring UE-to-UE cross-link interference:
· For example: PUSCH, PUCCH, SRS, UL-CSI-RS, PRACH or other signals/channels.
· For the UE-to-UE cross-link interference measurement:
· Study and identify the candidate measurement metrics;
· Study the requirement for measurement, for example the accuracy requirement, whether it is narrow band or wideband measurement, how often the measurement is needed;
· Study the reporting mechanism for UE-to-UE cross-link interference measurement:
· Study the reporting requirement, for example reporting frequency, whether it is periodic reporting or one-shot reporting.
· Study the reporting contents, potential payload size range and how to quantize the measurement results.
· Study the reporting mechanisms: 
· L1 reporting or upper layer reporting, or support both in a unified framework
· Network-controlled reporting and/or UE-initiated/event-triggered reporting
· Periodic, semi-persistent or aperiodic reporting.
· The uplink channel(s) or signal(s) to carry the UE-to-UE cross-link interference measurement.


	1.2
	Inter-BS cross-link interference:

Companies (Nokia, Spreadtrum, Huawei/HiSilicon, OPPO, ZTE, CATT, CMCC, vivo, InterDigital, TCL, Ofinno, NEC, Samsung, ETRI, DOCOMO, Qualcomm) proposed to support/study mechanisms to handle the BS-to-BS (inte-BS) cross-link interference and the proposals can be summarized as:
· Support measurement and reporting mechanism for identify gNB-to-gNB CLI.
· The inter-gNB measurement and information exchange (measurement result, configuration of SBFD, etc) and UL resource muting can be starting point.
· Further enhancement on UL resource muting and CSI-RS/SSB based inter-gNB CLI measurement.
· Study new procedure for mitigate the gNB-to-gNB CLI, for example DL power adjustment.
· Consider CLI coordination between TRPs with TRP on/off adaptation. 
· Proactive coordination for inter-BS CLI.
· Inter-band interference shall be considered for inter-BS CLI
· Study the benefits/limitations of rel-19 UL resource muting: it has a few restrictions: only PUSCH scheduled by 0_1/0_2/0_3, only comb-2 in frequency domain, up to 2 symbols, semi-static on/off, limitation w.r.t PTRS and DFT-s-OFDM, etc.
· Study UL muting with muting pattern aligned with BS-to-BS measurement RS.
· For BS interference mitigation, consider at least information exchange of 6G RS for channel/interference measurements, strongest beams and exchange of 6G frame structure time and frequency configurations for 6G.

Mod: Based on the proposals in contribution, I would suggest to have a comprehensive study on BS-to-BS cross link interference, as in the following proposal 1.2:

Proposal 1.2:
Study the mechanisms to handle BS-to-BS cross-link interference for 6GR:
· Study and identify the applicable scenarios of BS-to-BS cross-link interference;
· The following deployment scenarios can be considered: semi-static TDD, dynamic TDD, SBFD, MRSS, multi-TRP, interference caused by sensing to communication.
· Consider inter-band, intra-band and adjacent carrier interference.
· Study the characteristics of BS-to-BS cross-link interference, for example what is the potential interference signal level, what is the potential impact to the system operation, the time-domain characteristics (e.g., dynamic or semi-static, bursty) and frequency-domain characteristics (e.g., wideband or narrowband, semi-static or dynamic frequency domain location);  
· Study the mechanisms and techniques that can mitigate or avoid BS-to-BS cross-link interference:
· For example, DL power reduction, beam-aware scheduling, information exchange between BSs on channel/interference measurement, strongest beams, frame structure, proactive coordination between BSs.
· For each considered mechanism, evaluate the performance benefit, impact to the system operation, and complexity at BS/UE.
· Study the mechanisms for measuring and identifying the BS-to-BS cross-link interference:
· Study the candidate resource for measuring BS-to-BS cross-link interference;
· Study and identify the measurement metric(s);
· Study the requirement on BS-to-BS cross-link interference measurement, for example measurement accuracy, measurement frequency, measurement bandwidth requirement;



	1.3
	Remote Interference Management(RIM)

Companies (Nokia, Spreadtrum, Huawei/HiSilicon, OPPO, Ericsson, ZTE, CMCC, Ofinno) proposed to support/study remote interference management for 6GR:
· 6GR supports RS, detection and mitigation for remote interference.
· RIM RS and procedure shall be considered for 6GR
· Strive to reduce the configurability of RIM RS.
· Reuse both RIM-RS type 1 (sent by the victim BS) and type 2 (sent by the aggressor BS) specified in 5G/NR for 6GR. 
· Reuse the RIM wireless and backhaul framework for coordination communication. However, some company proposed to prioritize RIM framework 1 but down prioritize the solutions requiring backhaul 
· RIM framework in 5G/NR is the starting point for study RIM for 6GR.
· The study of RIM shall consider coexist of different TDD slot configurations, the impact on RIM-RS reception and measurement. 
· Proactive RIM triggering


Proposal 1.3
Study the mechanism for handling remote interference in 6GR:
· Study the applicable scenarios for remote interference between remote cells due to atmospheric ducting;
· Study the impact of remote interference to the system, including the impact to the uplink reception and the impact to the downlink reception.
· Study the characteristics of the remote interference, for example, potential interference signal level, dynamic or semi-static in time domain and frequency domain, bandwidth size etc.; 
· Study the candidate mechanisms for measuring/detecting/identifying remote interference, including.
· The resource used to detect and measure the remote interference;
· Measurement metrics
· Requirement on measurement. 
· Study the mechanisms to mitigate remote interference.
· For each candidate mechanism, evaluate the benefits and impact to the system.
· The study shall consider the coexistence of different TDD slot configurations of different BSs in the same carrier.


	1.4
	Interference handling in MRSS

Companies (Nokia, Spreadtrum, Ofinno, Google, DOCOMO) discussed the interference management for MRSS:
· Spreadtrum proposed to study the following aspects: resource allocation coordination between 6G-5G, aligned numerology and waveform, and aligned UL/DL direction.
· Ofinno proposed to study how to handle CLI across NR and 6GR
· Google proposed to support configuring 6G UE to measure 5G-SSB for L1-RSRP report for 5G/6G interference.
· However, DOCOMO suggested that CLI handling study for MRSS is not needed because coexistence of 6G SBFD and half-duplex TDD in 5G is not realistic.

Proposal 1.4:
Study whether/how to handle the interference from 5G to 6G system in MRSS of 6GR:
· Study whether it is needed to handle the interference in MRSS of 6GR.
· Study the characteristic of interference from 5G system to 6G system in MRSS, for example, whether it is BS-to-BS cross-link interference and/or UE-to-UE cross-link interference;
· Study the mechanisms to handle the cross-link interference from 5G to 6G system:
· For example: resource allocation coordination between 6G and 5G, to align numerology, waveform and UL/DL direction between 5G and 6G, 6G UE measures 5G-SSB for interference measurement.
· For each candidate mechanism, evaluate the performance benefit, impact to the system operation and complexity at BS/UE.






	Company 
	Comments

	Mod00
	Please share your views on the above Issues 1.1~1.4

	TCL 
	We support all proposals from 1.1 to 1.4.

	DOCOMO
	Comments for Issue 1.1 and Proposal 1.1:
· We support to study and identify the scenarios of UE-to-UE CLI. But we have some comments as following:
· We prefer to not list so specific example scenarios at current stage. Support of some scenarios is not decided yet, e.g. dynamic TDD. 
· Secondly, “interference caused by sensing to communication” is a specific interference, instead of a scenario like others. Moreover, how sensing and communication would be integrated is not decided yet. For example, if sensing is based on reuse of communication channel/signal, there may be no interference caused by sensing to communication. Therefore, it would be better to defer the interference discussion for sensing after sensing feature is clearer.
· For the second bullet in Proposal 1.1 (characteristics of UE-to-UE CLI), we are wondering about the feasibility of studying dynamic/semi-static/bursty time-domain characteristics or wideband/narrow-band/semi-static/dynamic frequency-domain characteristics. In our understanding, such characteristics would depend on NW traffic and scheduling. We think possible time-domain characteristics that we can try to identify is on which symbols CLI may exist. And possible frequency-domain characteristics that we can identify is whether inter-band or intra-band CLI. 
· For the third in Proposal 1.1 (mechanisms and techniques), we think NR CLI mitigation schemes should be studied as starting point.
· For the 5th and 6th bullet in Proposal 1.1 (UE-to-UE CLI measurement and reporting), we think the L1 and L3 UE-to-UE CLI scheme in NR should be the starting point.
Therefore, we suggest to modify Proposal 1.1 as following:

	Proposal 1.1
Study the mechanisms to handle UE-to-UE cross-link interference for 6GR:
· Study and identify the applicable scenarios of UE-to-UE cross-link interference;
· The following deployment scenarios can be considered: semi-static TDD, dynamic TDD, SBFD, MRSS, multi-TRP, interference caused by sensing to communication.
· Consider inter-band, intra-band and adjacent carrier interference.
· Study the characteristics of UE-to-UE cross-link interference, for example what is the potential interference signal level, what is the potential impact on system operation, the time-domain characteristics (e.g., dynamic or semi-static, bursty) and frequency-domain characteristics (e.g., wideband or narrowband, semi-static or dynamic frequency domain location);  
· Study the mechanisms and techniques for mitigating UE-to-UE cross-link interference, with NR mechanisms and techniques as starting point;
· For each candidate mechanism, evaluate and analyze the performance benefit, impact to the system and complexity at BS/UE.
· Study the candidate uplink resource or signal for measuring UE-to-UE cross-link interference:
· For example: PUSCH, PUCCH, SRS, UL-CSI-RS, PRACH or other signals/channels.
· For the UE-to-UE cross-link interference measurement:
· NR UE-to-UE cross-link interference measurement mechanism is starting point.
· Study and identify the candidate measurement metrics;
· Study the requirement for measurement, for example the accuracy requirement, whether it is narrow band or wideband measurement, how often the measurement is needed;
· Study the reporting mechanism for UE-to-UE cross-link interference measurement:
· NR UE-to-UE cross-link interference reporting mechanism is starting point.
· Study the reporting requirement, for example reporting frequency, whether it is periodic reporting or one-shot reporting.
· Study the reporting contents, potential payload size range and how to quantize the measurement results.
· Study the reporting mechanisms: 
· L1 reporting or upper layer reporting, or support both in a unified framework
· Network-controlled reporting and/or UE-initiated/event-triggered reporting
· Periodic, semi-persistent or aperiodic reporting.
· The uplink channel(s) or signal(s) to carry the UE-to-UE cross-link interference measurement.



Comments for Issue 1.2 and Proposal 1.2:
· We support to study and identify the scenarios of gNB-to-gNB CLI. But we have s comment as Proposal 1.1.
· For the second bullet in Proposal 1.2 (characteristics of UE-to-UE CLI), similar comment as Proposal 1.1.
· For the third bullet in Proposal 1.2 (mechanisms and techniques), we think NR CLI mitigation schemes should be studied as starting point. It can be clarified in the proposal.
· For the 4th bullet in Proposal 1.2 (BS-to-BS CLI measurement), we think the last two sub-bullets (measurement metric, and BS-to-BS measurement requirement) don’t need to be specified. They can be gNB implementation aspects. 
Therefore, we suggest to modify Proposal 1.2 as following:
	
Proposal 1.2:
Study the mechanisms to handle BS-to-BS cross-link interference for 6GR:
· Study and identify the applicable scenarios of BS-to-BS cross-link interference;
· The following deployment scenarios can be considered: semi-static TDD, dynamic TDD, SBFD, MRSS, multi-TRP, interference caused by sensing to communication.
· Consider inter-band, intra-band and adjacent carrier interference.
· Study the characteristics of BS-to-BS cross-link interference, for example what is the potential interference signal level, what is the potential impact to the system operation, the time-domain characteristics (e.g., dynamic or semi-static, bursty) and frequency-domain characteristics (e.g., wideband or narrowband, semi-static or dynamic frequency domain location);  
· Study the mechanisms and techniques that can mitigate or avoid BS-to-BS cross-link interference:
· NR BS-to-BS cross-link interference mitigation mechanism is starting point.
· For example, DL power reduction, beam-aware scheduling, information exchange between BSs on channel/interference measurement, strongest beams, frame structure, proactive coordination between BSs.
· For each considered mechanism, evaluate the performance benefit, impact to the system operation, and complexity at BS/UE.
· Study the mechanisms for measuring and identifying the BS-to-BS cross-link interference:
· NR BS-to-BS cross-link interference measurement and identification mechanism is starting point.
· Study the candidate resource for measuring BS-to-BS cross-link interference;
· Study and identify the measurement metric(s);
· Study the requirement on BS-to-BS cross-link interference measurement, for example measurement accuracy, measurement frequency, measurement bandwidth requirement;



Comments for Issue 1.4 and Proposal 1.4:
· A high-level question is why only interference from 5G to 6G is considered. Don’t we need to also consider possible interference from 6G to 5G?
· We are fine with the first bullet.
· We are not sure about the intention of the second bullet. In our understanding, the most important issue is to identify the aggressor channel/signal and victim channel/signal. Then we can identify whether it is cross-link  interference or not.
· We don’t agree with the terminology “cross-link interference”. According to TS 38.300 (copied as following for reference), the definition of cross-link interference should be DL-to-UL or UL-to-DL. For MRSS, if the same DL and UL pattern is applied for 5G and 6G NW, the interference should be DL-to-DL or UL-to-UL, which should not be called CLI. 
	17.2	Cross-Link Interference Management
When different TDD DL/UL patterns are used between neighbouring cells, UL transmission in one cell may interfere with DL reception in another cell: this is referred to as UE-to-UE Cross Link Interference (CLI). In case of Sub-Band Full Duplex (SBFD) operation, UE-to-UE CLI can be present either within the same cell or across different cells: UL transmission may interfere with simultaneous DL reception within one cell or in another cell.
To mitigate UE-to-UE CLI, gNBs can exchange and coordinate their intended TDD DL-UL configurations over Xn and F1 interfaces; and the victim UEs can be configured to perform UE-to-UE CLI measurements. There are two types of UE-to-UE CLI measurements:
-	SRS-RSRP measurement in which the UE measures SRS-RSRP over SRS resources of aggressor UE(s);
-	CLI-RSSI measurement in which the UE measures the total received power observed over RSSI resources.
A gNB serving victim UEs may request neighbour gNBs to report SRS resources. The neighbour gNB may signal to neighbour gNBs information concerning SRS resources potentially causing UE-to-UE CLI.
[bookmark: OLE_LINK30]Two types of UE-to-UE CLI reporting are supported in case of SBFD operation: L1-based reporting and L3-based reporting. A UE is not expected to be configured with both L1 CLI measurement and reporting and L3 CLI measurement and reporting simultaneously.
For L3-based UE-to-UE CLI reporting, layer 3 filtering applies to CLI measurement results and both event triggered and periodic reporting are supported.
For L1-based UE-to-UE CLI reporting, the configuration is dependent on the reporting quantity:
-	For SRS-RSRP, only aperiodic CSI reporting is supported;
-	For CLI-RSSI, the CSI reporting can be periodic or aperiodic.
In addition to UE-to-UE CLI, gNB-to-gNB CLI may also be present when different TDD DL/UL patterns are used between neighbouring cells or when SBFD operation is configured: DL transmission in one cell may interfere with UL reception in another cell.
To mitigate gNB-to-gNB CLI, a victim gNB can report gNB-to-gNB CLI related information of its serving cells to neighbour gNBs. The neighbour gNB should evaluate the received information and it may take CLI mitigation actions when necessary. Additionally, a victim gNB can configure a UE with UL resource muting. When UL resource muting is applied in a symbol, either even or odd sub-carriers of the frequency resource of the PUSCH are available, and the other sub-carriers are not used for the PUSCH transmission.


Therefore, we suggest to modify Proposal 1.4 as following:
	
Proposal 1.4:
Study whether/how to handle the interference from 5G to 6G system between 5G and 6G system in MRSS of 6GR:
· Study whether it is needed to handle the interference in MRSS of 6GR.
· Study the characteristic of interference from 5G system to 6G system between 5G and 6G system in MRSS, for example, whether it is BS-to-BS cross-link interference and/or UE-to-UE cross-link interference what is aggressor channel/signal and what is victim channel/signal;
· Study the mechanisms to handle the cross-link interference from 5G to 6G system between 5G and 6G system:
· For example: resource allocation coordination between 6G and 5G, to align numerology, waveform and UL/DL direction between 5G and 6G, 6G UE measures 5G-SSB for interference measurement.
· For each candidate mechanism, evaluate the performance benefit, impact to the system operation and complexity at BS/UE.





	Qualcomm
	For Proposal 1.1, we have the following comments:

· RAN1 spent a lot of effort in NR during R18/19 on studying/specifying CLI handling mechanism for inter-UE CLI for SBFD/D-TDD. We believe that L1/L3 CLI framework should be the starting point for the discussion. Some updates to the main sentence of the proposal is suggested. 

	Study the mechanisms to handle UE-to-UE cross-link interference for 6GR, taking NR L1/L3 framework as a starting point. 



· Additionally, we believe that RAN1 should start the study by first identifying the deployment scenarios that would require interference handling. Semi-static SBFD and Dynamic TDD are the starting point.  
· For the handling mechanism, we believe the R19 CLI measurement/reporting should be the basic mechanism or at least the starting point.  
· We don’t think that we need to study candidate uplink resources or signals that cause cross-link interference but rather focus on the measurement resource at the victim UE. 
· For interference measurement metric, the accuracy requirement is RAN4 topic.
· For the reporting, some aspects mentioned are too detailed, e.g payload size and quantity. We can first study the reporting layer (e.g L1 or L3) and reporting mechanism (P/SP/AP or event triggered).

For Proposal 1.2

We believe that the following point is general for both UE-UE and BS-BS. RAN1 should first identify the scenarios, then study whether/how to address the interference.

	Study and identify the applicable deployments scenarios for BS/UE interference mitigation.
· The following deployment scenarios can be considered: semi-static TDD, dynamic TDD, SBFD, MRSS, multi-TRP, interference caused by sensing to communication




Additionally, R19 framework for inter-gNB CLI mitigation should be considered as baseline or starting point. In addition, RAN1 can study additional schemes and/or enhance the NR framework. 

For Proposal 1.3
As mentioned by few companies, RIM-RS/framework is commercially deployed in NR and should be considered as baseline for 6G taking into account MRSS and potentially remote interference between 5G and 6G BS.


For Proposal 1.4
We think only the main sentence in the proposal body is sufficient, i.e. study whether/how to handle the interference from 5G to 6G system in MRSS of 6GR. No need to consider the other sub-bullet at this point. 


	ZTE
	Proposal 1.1
We agree to study applicable scenarios for UE-to-UE cross link interference. The dynamic TDD and SBFD can be considered. However, we don’t understand why MRSS should be discussed. In MRSS, the NR and 6GR can use the orthogonal resource depending on the resource allocation. There is less interference between the two RATs in this case. Therefore, MRSS is not considered in the UE-to-UE CLI. 
Regrading multi-TRP, we should first conclude that whether it can be deployed together with dynamic TDD or SBFD. It should be noted that multi-TRP and SBFD cannot be configured simultaneously. If the co-existence is allowed in 6GR, then it can be considered. 
Regarding the interference caused for sensing to communication, it depends on the ISAC design. Without details of the ISAC, the interference discussion may not be clear. Therefore, it can be discussed in the ISAC session.
For the inter-band and intra-band interference, we think they should be discussed if they refer to inter-subband and intra-subband interference in SBFD. In addition, we think both intra-cell and inter-cell should be considered as the interference is more severe in inter-cell scenario.  
We agree to study the characteristics of the interference, including the potential interference signal level. Based on the study, we can identify the dominant interference and then optimize accordingly.  We think the evaluation is really needed, especially in the new frequency range, e.g., around 7GHz. Therefore, we suggest change ‘study’ to ‘study and evaluate’. In addition, how do we understand time-domain characteristics and frequency domain characteristics? More clarification is needed.
Regarding the uplink resource or signal used for measurement, we don’t think PUSCH, PUCCH or PRACH should be the measurement resource. And they cannot be the measurement from the victim UE perspective. In addition, we should not add UL-CSI-RS at this early stage since there is no such signal in NR and we don’t have any conclusion to introduce such signal. We can only keep SRS at this stage.
For the interference measurement, the requirement should be discussed in RAN4. The sub-bullet on the requirement should be removed.
Similarly, the requirement of the reporting and quantization of the reporting contents should also be discussed in RAN4. 
`
Proposal 1.2
The same comments above for Proposal 1.1.
Some clarification is needed for beam-aware scheduling. What is the spec impact for this scheme?
We suggest listing the schemes discussed in Rel-19 SBFD as the examples.

Proposal 1.3
We support the study of handling remote interference.

Proposal 1.4
As commented for Proposal 1.1, we don’t think MRSS should be considered in the interference discussion.


	vivo
	Proposal 1.1
· We agree on taking the NR Rel-16 (L3-filtered) and Rel-19 (L1-based) UE-to-UE CLI measurement and reporting mechanisms (SRS-RSRP, CLI-RSSI) as the baseline/starting point for 6GR CLI handling. This can reduce specification and implementation complexity for 6GR.
· We suggest focusing the study on dynamic TDD and gNB SBFD duplex types for 6GR, which are the core scenarios where UE-to-UE CLI is a critical challenge. MRSS is not recommended to be included in the current study scope, as orthogonal resource allocation can be adopted between NR and 6GR in MRSS to effectively avoid inter-RAT interference.
· The interference caused by sensing to communication is highly dependent on the detailed design of ISAC in 6GR. As the ISAC feature and its integration with communication have not been finalized, this type of interference should be deferred to the dedicated ISAC agenda for discussion instead of the current UE-to-UE CLI study.

Proposal 1.2
· We agree on taking the NR Rel-19 gNB-to-gNB CLI mitigation framework (including UL resource muting, CSI-RS/SSB based measurement) as the starting point for 6GR BS-to-BS CLI study. 
· Similar to UE-to-UE CLI study, the study scope should be focused on dynamic TDD and gNB SBFD scenarios, and MRSS is not recommended to be included for the same reason as UE-to-UE CLI (orthogonal resource allocation can avoid inter-RAT BS-to-BS interference).
· Similar to UE-to-UE CLI, the interference caused by sensing to communication is out of the current study scope and should be discussed in the ISAC dedicated agenda.

Proposal 1.3
· We agree with the study of remote interference handling mechanisms for 6GR, and support reusing the NR RIM-RS (Type 1 and Type 2) and RIM coordination framework (wireless and backhaul) as the baseline for 6GR RIM design.

Proposal 1.4
· We think that MRSS does not need to be included in the current cross-link interference study scope. In 6GR MRSS, orthogonal resource allocation can be adopted between NR and 6GR RATs according to the resource scheduling strategy, which can fundamentally avoid significant cross-link interference between the two systems.

	CMCC
	Proposal 1.1 (UE-to-UE CLI): We in general fine with the proposal but with few comments:
· 1st bullet (applicable scenarios): regarding the deployment scenarios to be considered, please add TDD NTN scenario. As discussed in our contribution (R1-2600388), UE-to-UE intra-band CLI may occur when multiple UEs are present within the same satellite beam. Potential enhancements, e.g., extended GP duration, or, large-scale periodic time-domain structures to enable time-sliced transmission, need further study.
· 4th bullet (candidate resource or signal for measuring): RSSI measurement appears to be omitted, since UE may measure RSSI on DL resources. So we suggest the following update to the proposal:

· Study the candidate uplink resources and/or signals/channels for measuring UE-to-UE cross-link interference:
· For example: PUSCH, PUCCH, SRS, UL-CSI-RS, PRACH or other signals/channels.

· 6th bullet (reporting mechanism): 
· Regarding the quantize of measurement results for reporting contents, bitmap report to indicate whether each CLI measurement exceed a threshold can be further studied, to provide full visibility of strongest/weakest interference resources with reduced report overhead.
· Regarding the reporting mechanisms, UE-initiated/event-triggered reporting can be further studied to reduce report overhead.

Proposal 1.2 (BS-to-BS CLI): We in general fine with the proposal but UL resource muting appears to be omitted. UL resource muting is an efficient method to improve BS-to-BS CLI measurement accuracy, and it should be studied in 6GR, and the UL resource muting mechanism in NR can be considered as a starting point.

Proposal 1.3 (RIM): We in general fine with the proposal but with few comments:
· 5th bullet (mechanisms to mitigate remote interference): Moderator suggests to evaluate the benefits and impact to the system for each candidate mechanism. However, based on the experience on NR-RIM (Rel-16), 3GPP has not defined the channel model for remote interference, thus it is hard to make an accurate evaluation (e.g., via SLS) for RIM. Instead, we can analysis the benefits and impact to the system for each candidate mechanism. So we suggest the following update to the proposal:

· Study the mechanisms to mitigate remote interference.
· For each candidate mechanism, evaluate analysis the benefits and impact to the system.

· 6th bullet (coexistence of different TDD slot configurations): We are fine to study the coexistence of different TDD slot configurations. The potential coexistence scenario may include:
· One configuration with dual 2.5-ms periodicities (DDDSU + DDSUU) for traditional downlink-dominated services, and another with a 2.5-ms periodicity (DSUUU) for growing uplink traffic (e.g., immersive communication and AI services) in some hotspot area.
· One configuration with a 5-ms periodicity (DDDDDDDSUU) for terrestrial network (TN), and another with a 20-ms periodicity (30DL:4S:6UL) for air-to-ground (ATG) services with extended coverage.
· Different TDD slot configurations result from dynamic TDD operations.

Proposal 1.4 (MRSS): The discussion on Interference handling in MRSS can be postponed and wait for the progress on other agenda items (i.e., AI 10.5.1).


	IDCC
	[Proposal 1.1 and Proposal 1.2]
· In our view sensing can not be evaluated until further progress is made on relevant use cases and deployment for sensing have been discussed.  This should be removed.
· It may be helpful to first reach consensus on the relevant scenarios, use cases, and network impact before attempting to study solutions.

[Proposal 1.3]
· We have a similar view with others that the NR framework for RIM should be adopted as a baseline, since it is not clear what scenarios are unique in 6G as compared to 5G.

[Proposal 1.4]
· Agree with QC that the main bullet should be sufficient for making progress at this point but also agree with Docomo that interference from 6G to 5G should be considered as well.

	Google
	Proposal 1.1: The UL-CSI-RS is a bit unclear to us. Probably we can remove it for now.

Proposal 1.2: The last two bullets may be RAN3 issues?

Proposal 1.3: Support

Proposal 1.4: In our view, this is not only related to 5G/6G CLI. For example, the interference can also be 5G BS to 6G UE.




UE UL reporting
	# 
	Issue

	2.1
	UE UL reporting:

Companies (Spreadtrum, Huawei/HiSilicon, OPPO, CATT, CMCC, Xiaomi, vivo, Sharp) proposed to study the transmission and SR and BSR for 6GR:
· The SR and BSR mechanism for requesting uplink resource scheduling specified in 5G should be supported in 6GR.
· Study the solution that can reduce the latency caused by SR/BSR for critical-latency service, e.g., immersive communication.
· Study mechanisms to support scheduling request during cell DTX/DRX for critical-latency data.
· Study early BSR for latency reduction, for example early BSR can be transmitted  through L1 BSR transmitted in PUCCH.
· Study transmitting contention based BSR in shared CG-PUSCH.

Companies provided proposals for various uplink reporting:
· CMCC proposed to design a general event-trigger/UE-initiated uplink transmission mechanism to serve multiple purposes: SR, UE-initiated beam reporting, NACK-only reporting, rank/channel long-term statistical, UCI format shall contain different types of UCI payloads.
· TCI suggested to study UE-triggered beam reporting, 
· Sharp proposed to study UCI types including LLR and UEIRI
· CATT proposed to study UE reporting of interference-related condition to provide complementary interference status beyond CSI and HARQ.
· Google proposed to study UE grouping information report to facilitate the UE-group based beam management and mobility. The proposal is to allow UE to report the UE reporting information, e.g., reporting the UEs that share common mobility property.
· InterDigital proposed to study the benefit of L1 timing/frequency synchronization measurement and reporting for L1-triggered mobility, DL/UL carrier decoupling and mTRP operation, and also proposed to study PDSCH-based reporting (for example delta MCS). 
· Ofinno proposed to study physical report/indication for NW and UE energy efficiency, the information can include service/KPI information, packet arrival/data availability, traffic information, device battery/power-saving state, etc
· MediaTek also provided proposals for NW and UE energy efficiency: (1) NW-to-UE indication mechanisms that can benefit UE's energy efficiency, including but not limited to data availability, traffic pattern, and NW load status indications (2) UE energy efficiency feedback.
· Samsung proposed that UAI framework shall consider the NW’s decision complexity and whether UE-specific NAI is needed or not.


Mod: Based on the proposals in contributions, I would suggest we shall first have a comprehensive study on UL reporting, including what kind of UL reporting we need, what is use case and benefit to system of each reporting, the reporting contents/potential payload size, what is the report requirement for each type of UL reporting: reporting frequency and reporting mechanism, etc. 

Proposal 2.1:
Study the uplink reporting other than CSI/HARQ for 6GR:
· Study the following candidate uplink reporting:
· UE reporting to request uplink resource scheduling (for example SR and BSR);
· NACK-only reporting;
· UE reporting/indication for power saving/energy efficiency;
· UE reporting for antenna coherence status;
· UE reporting of UE grouping information;
· UE reporting L1 timing/frequency synchronization measurement for mobility, DL/UL carrier decoupling and mTRP operation;
· UE reporting interference-related condition to provide complementary interference status;
· PDSCH-based feedback (e.g., deltaMCS) to support link adaptation. 
· Other candidates are not precluded.
· For each candidate uplink reporting, study the following aspects:
· The use case and benefit to the system operation;
· The reporting content;
· Potential payload size range;
· The requirement for the reporting, for example whether it needs periodic report or one-time report, what is the reporting frequency, etc.
· The reporting mechanism: periodic, semi-persistent, aperiodic or UE-initiated;
· Which UL channel or UL signal to carry the reporting;
· Whether/how to introduce UCI type for this UE reporting;
· Study whether/how to design a unified event-triggered uplink transmission mechanism for multiple different UL reportings.
Study NW-to-UE indication mechanism that can benefit UE’s energy efficiency
· Study the indication information, for example, data availability, traffic pattern, NW load status, service requirement, KPI information.
· Study the indication mechanisms and study whether UE-specific UAI or cell-specific is needed.




	Company 
	Comments

	Mod00
	Please share your views on the above Issues 2.1

	TCL 
	We generally support the proposal. However, in the UL reporting section, the proposals from our TDoc are not reflected. Our TDoc discussed that UL reporting may include sensing reports. In UE‑based sensing scenarios, when a UE performs sensing operations, the UE may need to report sensing results to the base station, which may rely on PUSCH transmission or use UCI to convey the sensing report. Moreover, in event‑driven or UE‑triggered beam management, the UE may also need to report beam measurements to the base station. Therefore, it is recommended to include the following in Proposal 2.1.

Proposal 2.1:
Study the uplink reporting other than CSI/HARQ for 6GR:
· Study the following candidate uplink reporting:
· UE reporting to request uplink resource scheduling (for example SR and BSR);
· NACK-only reporting;
· UE reporting/indication for power saving/energy efficiency;
· UE reporting for antenna coherence status;
· UE reporting of UE grouping information;
· UE reporting L1 timing/frequency synchronization measurement for mobility, DL/UL carrier decoupling and mTRP operation;
· UE reporting interference-related condition to provide complementary interference status;
· PDSCH-based feedback (e.g., deltaMCS) to support link adaptation. 
· UE reporting for sensing results 
· UE reporting for beam measurement or UE-trigger beam reporting 
· Other candidates are not precluded.
· For each candidate uplink reporting, study the following aspects:
· The use case and benefit to the system operation;
· The reporting content;
· Potential payload size range;
· The requirement for the reporting, for example whether it needs periodic report or one-time report, what is the reporting frequency, etc.
· The reporting mechanism: periodic, semi-persistent, aperiodic or UE-initiated;
· Which UL channel or UL signal to carry the reporting;
· Whether/how to introduce UCI type for this UE reporting;
· Study whether/how to design a unified event-triggered uplink transmission mechanism for multiple different UL reportings.
Study NW-to-UE indication mechanism that can benefit UE’s energy efficiency
· Study the indication information, for example, data availability, traffic pattern, NW load status, service requirement, KPI information.
Study the indication mechanisms and study whether UE-specific UAI or cell-specific is needed.


	DOCOMO
	For the candidate UL reporting, we think we can focus on SR/BSR enhancement first. It seems that other candidate reporting are relevant to other AIs. The discussion can be up to other AIs.
For the study aspects of UL reporting, we think we only need to list high-level aspects for better common understanding of the candidate UL reporting now. Very detailed design should be next-step study, which should NOT be listed at this stage. For example, the “payload size range”, “requirement for the reporting”, “reporting mechanism”, and “UCI type” should not be included now. 
Therefore, we suggest to modify Proposal 2.1 as following:
	Proposal 2.1:
Study the uplink reporting other than CSI/HARQ for 6GR:
· Study the following candidate uplink reporting:
· UE reporting to request uplink resource scheduling (for example SR and BSR);
· NACK-only reporting;
· UE reporting/indication for power saving/energy efficiency;
· UE reporting for antenna coherence status;
· UE reporting of UE grouping information;
· UE reporting L1 timing/frequency synchronization measurement for mobility, DL/UL carrier decoupling and mTRP operation;
· UE reporting interference-related condition to provide complementary interference status;
· PDSCH-based feedback (e.g., deltaMCS) to support link adaptation. 
· Other candidates are not precluded.
· For each candidate uplink reporting, study the following aspects:
· The use case and benefit to the system operation;
· The reporting content;
· Potential payload size range;
· The requirement for the reporting, for example whether it needs periodic report or one-time report, what is the reporting frequency, etc.
· The reporting mechanism: periodic, semi-persistent, aperiodic or UE-initiated;
· Which UL channel or UL signal to carry the reporting;
· Whether/how to introduce UCI type for this UE reporting;
· Study whether/how to design a unified event-triggered uplink transmission mechanism for multiple different UL reportings.
Study NW-to-UE indication mechanism that can benefit UE’s energy efficiency
· Study the indication information, for example, data availability, traffic pattern, NW load status, service requirement, KPI information.
Study the indication mechanisms and study whether UE-specific UAI or cell-specific is needed.




	Qualcomm
	Across the long list of candidate UE reporting, we can prioritize the study on uplink resource scheduling. 
There is overlap between most of the UE reporting mechanisms with other agendas. For example, NACK-only reporting is related to HAQR, UE reporting of L1 T/F sync is related to CSI reporting for mTRP, UE reporting/indication for power saving/energy efficiency is related to EE AI.


	ZTE
	For this issue, we think we should only focus on SR/BSR reporting. The other issues should be discussed in other agenda. For example, the NACK-only feedback should be discussed under HARQ operation since NACK-only feedback is one solution of HARQ operation. UE reporting/indication for power saving/energy efficiency should be discussed in energy efficiency session. For the UE grouping information, everything is not clear and at least it seems is not included in scope. L1 timing/frequency synchronization measurement should be discussed in the mobility session. PDSCH-based feedback should be discussed in the MIMO session. 
In short, we just keep the first sub-bullet for uplink reporting.
Regarding the NW-to-UE indication mechanism, we don’t think this is needed since all are depending on the network implementation and the schemes in the energy efficiency session. 

	vivo
	1. We suggest taking SR and BSR (i.e., UE reporting to request uplink resource scheduling) as the focus of 6GR UL reporting, as they are the core mechanisms for UE to request uplink scheduling resources, and their performance directly affects the uplink transmission latency of 6GR low-latency services (e.g., XR, immersive communication, AI services). 
2. Other UL reporting items should be assigned to their dedicated agendas to avoid overlapping discussion in the current proposal. E.g., 
· NACK-only reporting: belongs to the 6GR HARQ operation agenda;
· UE reporting for power saving/energy efficiency: belongs to the 6GR energy efficiency dedicated agenda;
· Antenna coherence status is more relevant to MIMO operation.
· PDSCH-based feedback (e.g., deltaMCS): belongs to the 6GR MIMO CSI agenda;


	CMCC
	There is one common part among these UL reporting items listed by FL, that is most of them are UE initiated UL reporting, e.g., UE initiated beam reporting, UE initiated NACK-only reporting. 

From our point of view, a unified framework for such UE initiated transmission should be pursued instead of different approach for different purposes for streamline 6GR design as the following:
· Step 1: UE initiated transmission indicator (UE-> gNB)
· Step 2: UE receiving DL grant (optional, gNB->UE)
· Step 3: UE sending event-triggered UCI reporting (UE->gNB)

This 6G UE reporting procedure is similar to 5G NR Scheduling Request (SR) transmission, not only requests for UL data transmission, but also UCI transmission. 

In this sense, the 6G UE initiated transmission indicator transmission (doesn’t use the term of SR to avoid the ambiguity) can be studied in this agenda (UE reporting other than CSI/HARQ). Furthermore, which event-triggered UCI reporting can be triggered by this UE initiated transmission indicator transmission can be separately discussed in other related agendas.

	IDCC
	Generally support proposal direction, but the discussion on SR and BSR reporting may overlap with RAN2 work scope.  It may be helpful to clarify scope of RAN1 study.

	Google
	Proposal 2.1: Support

	Sharp
	We share similar views with other companies and think SR and BSR should be considered as highest priority among other proposals for UL reporting. The update from DOCOMO is a good starting point. 

For “Study whether/how to design a unified event-triggered uplink transmission mechanism for multiple different UL reportings”, our understanding is that this is mainly for UE initiated CSI related reporting, e.g., for beam reporting, CSI reporting, etc. In this case, it would be good to discuss in other AIs, e.g., beam management to avoid duplicated discussions.

For “Study NW-to-UE indication mechanism that can benefit UE’s energy efficiency”, our understanding is that is intended for the indication to the UE, which may not be part of the study for UL reporting. 




Other Procedures
	# 
	Issue

	3.1
	Physical Procedures:

Companies proposed to study or support some physical procedures for 6GR:
· Nokia proposed to study cell DTX/DRX for energy efficiency.
· Google proposed to support PHR report during initial access to facilitate the scheduling of uplink signals during initial access.
· Apple suggested to study UL Tx switching based on a semi-static pattern for 6GR. The argument is dynamic Tx switching has a few issues: UE side must extend uplink processing timeline and it may cause ambiguity between UE and BS.
· Ericsson proposed to study physical layer techniques including BS and UE measurement and procedures to support interference identification and classification in 6GR, and also proposed to support allocating UEs with different bandwidth capabilities in different frequency regions in one carrier during initial access.

Proposal 3.1:
Study the following physical procedures for 6GR:
· Study the support of cell DTX/DRX in RAN1 including linked adaption of other energy efficiency schemes and transmissions; 
· Study the power control and PHR report during initial access to facilitate the scheduling of uplink channels/signals during initial access
· Study to support UL Tx switching based on semi-static pattern for 6GR;
· Study physical techniques including BS and UE measurement and procedures to support interference identification and classification in 6GR;
· Study the procedure to support allocating UEs with different bandwidth capabilities to different frequency regions the carrier of initial access. 




	Company 
	Comments

	Mod00
	Please share your views on the above Issues 3.1

	TCL 
	Support the proposal 

	Qualcomm
	These issues are related to other AIs.  

	ZTE
	We don’t think we need to discuss these issues in this session.
The DRX /DRX should be discussed in the energy efficiency session. The power control and PHR should be discussed in the MIMO session. Maybe it is too early to discuss Tx switching. For the interference identification and classification, it can in included in the detailed CLI scheme. For the last one, it can be discussed in the initial access session, if needed.

	vivo
	Discuss these issues in the corresponding agendas.

	IDCC
	Ok for further study.

	Google
	Proposal 3.1: Support

	Sharp
	It may be good to discuss these proposals to other AIs. 



Proposals for Online Discussion
…
Contributions in 10.5.5
[1] R1-2600044	On other physical layer signals, channels and procedures in 6GR	Nokia
[2] R1-2600124	Discussion on other physical layer signals, channels and procedure for 6GR	Spreadtrum, UNISOC
[3] R1-2600156	Other physical layer signals and procedures	Huawei, HiSilicon
[4] R1-2600208	Discussion on other physical layer signals, channels and procedure	OPPO
[5] R1-2600213	Other physical layer signals, channels and procedure	Ericsson
[6] R1-2600271	Discussion on 6G other physical layer signals, channels and procedure	ZTE Corporation, Sanechips
[7] R1-2600311	Discussion on interference measurements and UE reporting for PHY-layer information beyond CSI and HARQ	CATT
[8] R1-2600401	Discussion on interference measurements, report and management	CMCC
[9] R1-2600441	Considerations on 6GR SR and BSR transmission schemes	Xiaomi
[10] R1-2600516	Discussion on other physical layer signals, channels and procedure for 6GR	vivo
[11] R1-2600525	Other physical layer signals, channels and procedure	InterDigital, Inc.
[12] R1-2600541	Other physical layer signals, channels and procedure	TCL
[13] R1-2600608	Views on Other physical layer signals, channels and procedure	Ofinno
[14] R1-2600636	Other Physical Layer Signals and Procedure	Google
[15] R1-2600662	Discussion on Other physical layer signals, channels and procedure	NEC
[16] R1-2600768	Discussion on other physical layer signals, channels and procedure	Samsung
[17] R1-2600840	On other physical layer signals, channels and procedure	Apple
[18] R1-2600927	Discussions on other physical layer signals, channels and procedure	Sharp
[19] R1-2601014	Discussion on other physical-layer signal and procedure	ETRI
[20] R1-2601194	Discussion on other physical layer signals, channels and procedures	NTT DOCOMO, INC
[21] R1-2601227	Views on 6GR AI/ML use case prioritization	AT&T
[22] R1-2601241	On UE feedback for joint energy efficiency optimization	MediaTek Inc.
[23] R1-2601284	Other physical layer signals, channels and procedure	Qualcomm Incorporated
