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Introduction
In In RAN#94 e-meeting, a new study item, ‘Study on Evolution of NR Duplex Operation’, was approved to identify and evaluate the potential enhancements to support duplex evolution for NR TDD in unpaired spectrum with some of objectives as follows [1]:
· [bookmark: _Hlk89796625]Study the subband non-overlapping full duplex and potential enhancements on dynamic/flexible TDD (RAN1, RAN4).
· Identify possible schemes and evaluate their feasibility and performances (RAN1).
· Study inter-gNB and inter-UE CLI handling and identify solutions to manage them (RAN1). 
· Consider intra-subband CLI and inter-subband CLI in case of the subband non-overlapping full duplex.
· Study the performance of the identified schemes as well as the impact on legacy operation assuming their co-existence in co-channel and adjacent channels (RAN1).

In this contribution, we share our views on feasibility of dynamic TDD. 
L1/L2 based UE-to-UE CLI measurement and reporting 
In Rel-16, UE-to-UE cross link interference (CLI) framework is specified based on periodic CLI measurement and a L3 filtering/reporting. L3 filtering has by nature some latency on the CLI report availability to the gNB. As a result, a quick CLI report which better reflects current CLI is not achievable by R16 procedure. L1/L2 CLI reporting is potentially faster than L3 filtering/reporting and may be more useful when a quick scheduling coordination between aggressor and victim UEs is needed. In RAN1#110b-e it was agreed that 

Agreement
For UE-to-UE co-channel CLI handling, study L1/L2 based UE-to-UE CLI measurement and reporting
· Note: Accounting for UE processing/reporting delay – companies to share their assumptions
· Note: Proponents are encouraged to provide the mechanism of L1/L2 based CLI measurement and reporting, and to provide the benefits of L1/L2 based CLI measurement and reporting compared with existing L3 CLI/CSI measurement and report with evaluation result
· Note: Accounting for information exchange delay between gNBs (if applicable)


Here we discuss our views on potential solutions for L1/L2 based CLI measurement and report resource indication. In our view, UE can be RRC configured with M CLI measurement resources per active BWP within the SBFD symbol (or legacy TDD), where CLI resource configuration consists of regular resource configuration parameters like time and frequency domain configuration. In addition, CLI measurement resources can be associated to different Rx beams. Once the CLI measurement resources are configured (individually and/or as part of CLI measurement resource set configuration), UE can be indicated on which measurement resources (or resource sets) are triggered/active through DCI or MAC-CE. In comparison between DCI based vs MAC-CE based indications, although MAC-CE based indication has higher latency in comparison with L1 based activation, it is a bit preferred given that less specification effort is involved with MAC-CE based CLI measurement resource triggering. Based on this discussion, we have the following the proposals:

Proposal 1: UE is RRC configured with M (M is subject to UE capability) CLI resources per active BWP within the SBFD symbol, where time domain CLI measurement resource configuration shall indicate at which slots and which symbols within that slot, CLI measurement is expected
· A CLI measurement resource can be associated to a specific duration (number of slots) or it can be repeated periodically once activated/triggered

Proposal 2: UE is indicated about which CLI measurement resource(s) or resource set(s) are activated/triggered as follows
· Alt1: L2 based, i.e., through DL MAC-CE (preferred)
· Alt2: UE specific DCI or GC-DCI activate the CLI resource(s) or CLI resource set(s)

For L1/L2 based CLI report resource indication, a CLI report occasion may cover more than one CLI measurement occasions. For L1 based report indication, the indication can be (either) through DL or UL DCI where procedure each may have its own pros and cons. For example, if indication is through UL DCI, RAN1 should further discuss the interaction between CSI request and CLI report (e.g. whether or not a simultaneous activation of CSI and CLI report is expected). Based on this discussion, we have the following proposals:
 
Proposal 3: If UE is aperiodically indicated to report CLI, each CLI report occasion may cover O CLI measurement occasions, where O>=1 and is subject to UE capability

Proposal 4: If UE is aperiodically indicated through UL DCI to report CLI, UE capability signaling indicates whether or not UE can measure and report legacy CSI and CLI simultaneously 
· In case such simultaneous AP reporting of CSI and CLI is under UE capability, CLI is added to the legacy CSI and the encoded bits are multiplexed over PUSCH


Coordinated Scheduling to Manage CLI
In RAN1#110, coordinated scheduling was discussed to manage UE-to-UE and gNB-to-gNB co-channel CLI. The coordination across gNBs can include coordination in scheduling for time/frequency resources, and/or in spatial domain indications. 

The followings agreements were made in RAN1#110:
Agreement
Study the feasibility and potential benefits of coordinated scheduling for time/frequency resources between gNBs for gNB-to-gNB co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, the study at least includes:
· Details of coordinated scheduling for time/frequency resources 
· Relevant information exchange

Agreement
Study the feasibility and potential benefits of spatial domain coordination method for gNB-to-gNB co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, the study at least includes:
· Details for spatial domain coordination 
· Relevant information exchange
Note1: Study can include method for FR1 and FR2

Agreement
Study the feasibility and potential benefits of coordinated scheduling for time/frequency resources between gNBs (if needed) for UE-to-UE co-channel CLI handling which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic/flexible TDD, at least includes:
· Details of coordinated scheduling for time/frequency resources
· Relevant information exchange (if needed)

Agreement
Study the feasibility and potential benefit of UE-to-UE co-channel CLI handling based on spatial domain coordination method which can be specific for dynamic/flexible TDD and/or common for both SBFD and dynamic /flexible TDD, at least includes:
· Details for spatial domain coordination by gNB
· Relevant information exchange (if needed)
Note1: Study can include method for FR1 and FR2
Based on the above discussion, we propose the following:
 
In Rel-17, there has been similar discussion for IAB enhancement to manage CLI within the IAB node, where for example the parent IAB-DU may indicate to the child IAB-DU the prohibited beams for child’s IAB-DU’s transmission, or the child IAB-DU may indicate to the parent IAB-DU the recommended/desired beams for child IAB-MT’s UL transmission. Such beam indications are through MAC-CE signalling where the indication is associated with the time domain in which simultaneous operation at IAB node is assumed, i.e. the preferred/desired beams are not for all time slots.
  
Proposal 5: For co-channel CLI handling for dynamic TDD and/or SBFD, study feasibility and benefit of R17 IAB solutions for coordinated scheduling between gNBs, e.g., 
Desired and/or prohibited beams, associated with SBFD slots/symbols
Coordinated scheduling on resources used for each link direction, associated with SBFD slots/symbols

Another aspect yet related to coordinated CLI measurement is about potential misalignment of CLI from aggressor UEA and desired signal from gNB received at the victim UEV. Such misalignment at the victim UEV’s reception time, can result inter-carrier interference (ICI).

Proposal 6: To assure symbol level alignment at UEV, UEA is indicated to hold two different Tas
· one TA for symbols on which TRP is doing legacy TDD, another TA for symbols on which TRP is doing SBFD or dynamic TDD 
DL power adjustment 
In Rel-17, DL power adjustment was specified for IAB-DU as part of eIAB work item. The justification was to combat the received power imbalance at the IAB node due to difference in transmit power from UE (to IAB-DU) and transmit power from parent IAB-DU (to IAB-MT). For sub-band full-duplex operation at gNB, when scheduler is aware of UE-to-UE CLI due UL transmission by UEA and DL reception by UEV, it can protect victim UE by increasing DL transmit power over UEV’s resource allocation. Although this procedure and its impact on UE procedure shall be further studied.    

Proposal 7: Further study the feasibility, and impacts to legacy UE, for DL power adjustment 

Conclusion
In this contribution, we provided our views on CLI management for dynamic TDD. Based on what we discussed, the following proposal is made:

Proposal 1: UE is RRC configured with M (M is subject to UE capability) CLI resources per active BWP within the SBFD symbol, where time domain CLI measurement resource configuration shall indicate at which slots and which symbols within that slot, CLI measurement is expected
· A CLI measurement resource can be associated to a specific duration (number of slots) or it can be repeated periodically once activated/triggered

Proposal 2: UE is indicated about which CLI measurement resource(s) or resource set(s) are activated/triggered as follows
· Alt1: L2 based, i.e., through DL MAC-CE (preferred)
· Alt2: UE specific DCI or GC-DCI activate the CLI resource(s) or CLI resource set(s)

Proposal 3: If UE is aperiodically indicated to report CLI, each CLI report occasion may cover O CLI measurement occasions, where O>=1 and is subject to UE capability

Proposal 4: If UE is aperiodically indicated through UL DCI to report CLI, UE capability signaling indicates whether or not UE can measure and report legacy CSI and CLI simultaneously 
· In case such simultaneous AP reporting of CSI and CLI is under UE capability, CLI is added to the legacy CSI and the encoded bits are multiplexed over PUSCH
  
Proposal 5: For co-channel CLI handling for dynamic TDD and/or SBFD, study feasibility and benefit of R17 IAB solutions for coordinated scheduling between gNBs, e.g., 
Desired and/or prohibited beams, associated with SBFD slots/symbols
Coordinated scheduling on resources used for each link direction, associated with SBFD slots/symbols

Proposal 6: To assure symbol level alignment at UEV, UEA is indicated to hold two different Tas
· one TA for symbols on which TRP is doing legacy TDD, another TA for symbols on which TRP is doing SBFD or dynamic TDD 

Proposal 7: Further study the feasibility, and impacts to legacy UE, for DL power adjustment 
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