Page 1

[bookmark: _Hlk126856375]3GPP TSG RAN WG1 #113	                                                           R1-2304901
Incheon, Korea, May 22nd – May 26th, 2023

Agenda item:	9.3.3
Source:	Xiaomi
Title:	Discussion on potential enhancements on dynamic/flexible TDD
[bookmark: DocumentFor]Document for:	Discussion
Introduction
[bookmark: _Hlk131423587]In RAN1#112bis-e meeting [1], the following agreements were achieved for dynamic TDD:
	Agreement
For the gNB-gNB co-channel CLI measurement, both RSRP and RSSI can be used as measurement metric for evaluation purposes only.

Agreement
Study the effect on DL performance and the UL performance of DL Tx power adjustment to evaluate the feasibility of such scheme to overcome the gNB-to-gNB co-channel CLI.

Agreement
Study the effect on DL/UL performance and specification impact of applying separate open-loop/closed-loop power control parameters with co-channel CLI and without co-channel CLI for the uplink power control of a UE 

Agreement
For gNB-gNB co-channel CLI measurement and channel measurement, study the impact on system performance because of CLI measurement inaccuracy at victim gNB due to misalignment between UL timing at victim gNB and DL reception timing at victim gNB of CLI measurement resource transmitted from one or more aggressor gNB.
· Including potential impact on UL performance

Agreement
For enhancement of gNB-to-gNB co-channel CLI measurement and/or channel measurement, following options are studied for UL resource muting. 
· Option 1: Transparent UL resource muting method (e.g., avoid the scheduling on measurement resource)
· Option 2: Non-transparent UL resource muting method (e.g., define UL resource muting pattern with one or more RE/RB muting patterns)

Agreement
For UE-to-UE co-channel CLI measurement, study the impact on system performance because of CLI measurement inaccuracy at victim UE due to misalignment between DL reception timing at victim UE of DL channel/signal transmitted from serving gNB and DL reception timing at victim UE of CLI measurement resource transmitted from aggressor UE(s). 


In this contribution, we discuss the possible enhancements on dynamic/flexible TDD. 


Discussion
UE-to-UE CLI handling schemes
[bookmark: _Hlk118291785][bookmark: _Hlk118291361]
[bookmark: _Hlk118223471][bookmark: _Hlk130395312]UE-to-UE CLI measurement and reporting
In previous meeting, it was agreed that L1/L2 UE-to-UE CLI measurement can be considered as the potential enhancements for the purpose of UE-to-UE CLI mitigation. However, the time manner of measurement, i.e. periodic, semi-persistent or aperiodic measurement, has not been determined yet. In our view, at least the periodic measurement should be supported. Actually, the periodic measurement for L3 UE-to-UE CLI measurement has been supported since Rel-16. Regarding to L1/L2 UE-to-UE CLI measurement, periodic measurement can be used to offer timely CLI measurement results if proper measurement periodicity is configured. On the other hand, aperiodic measurement can be triggered based on the gNB’s decision as a supplement for periodic measurement. For instance, gNB can trigger aperiodic measurement for more accurate assessment on interference level if gNB recognizes channel state suddenly degrades and additional measurement is needed.
Proposal 1: For L1/L2 based CLI measurement, at least periodic and aperiodic CLI measurement resource should be supported.
 As mentioned above, both periodic CLI measurement resource and aperiodic CLI measurement resource can be considered. In RAN1#112 meeting, it was agreed that existing CSI framework can be used as the baseline of L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism. As aperiodic CSI-RS resources can only be associated with aperiodic CSI-RS reporting, it is natural that aperiodic CLI reporting should be considered as well. Periodic reporting is semi-statically configured and doesn’t need dynamic trigger signaling. It is beneficial for reducing signaling overhead. Furthermore, periodic measurement resources are typically associated with periodic measurement reporting. 
Proposal 2: For L1/L2 based CLI reporting, at least periodic and aperiodic CLI reporting should be supported.
In addition, event-triggered reporting was also discussed without consensus [2]. Event-triggered reporting has been supported for L3 UE-to-UE CLI measurement in Rel-16. The report is conditioned on a configured threshold, i.e., the UE reports CLI measurement result only when the CLI value is larger than the threshold. Similarly, the event-triggered reporting for L1/L2 UE-to-UE CLI measurement is triggered automatically only when the CLI value is larger than a threshold. It is beneficial for the reporting overhead reduction as UE conducts reporting only if necessary. Furthermore, event-triggered reporting doesn’t need triggering indication from gNB side and it is more flexible, i.e. UE informs gNB the fluctuation of CLI at any allowed time occasion, more timely reporting can be achieved thanks to removal of alignment delay and signaling delay.
Proposal 3: For L1/L2 based CLI reporting, the event-triggered reporting should be supported.
· CLI measurement metrics
[bookmark: _Hlk130475188]For L1/L2 based UE-UE CLI measurement, it was agreed that SRS-RSRP and CLI-RSSI can be further studied as baseline metrics. In addition, CSI and CQI are also supported by several companies [3][4]. CSI and CQI offer more accurate channel information. Nevertheless, calculation of CSI/CQI needs non-linear operations which introduces higher complexity compared with SRS-RSRP and CLI-RSSI. 
Observation 1: CSI and CQI may need high calculation complexity with non-linear operations.
· L1/L2 based CLI measurement and reporting framework
In RAN1#112 meeting, it was agreed that existing CSI framework can be used as baseline for L1/L2 based UE-to-UE co-channel CLI measurement and reporting mechanism. From our understanding, the RRC signaling relevant to CSI measurement and reporting can be almost reused. For example, the CSI framework can be extended by including the CLI-related metrics as follows in order to supporting L1/L2 based CLI measurement and reporting:
· Updating reportQuantity within CSI-ReportConfig by including CLI-RSRP and CLI-RSSI.
· Updating CSI-ReportConfig by including CLI measurement resources.
· Updating reportConfigType within CSI-ReportConfig by including the event-trigged reporting if supported.
By following the above procedure, UE-to-UE CLI can be regarded as a CSI. In this case, the UE is able to perform CLI measurement and reporting based on the configuration of CSI-ReportConfig.
Proposal 4: For L1/L2 based UE-to-UE CLI measurement and reporting, the configuration can be realized via updating CSI-ReportConfig:
· Adding CLI-RSRP and CLI-RSSI as components of reportQuantity.
· Adding CLI measurement resources as components of CSI-ReportConfig.
· Adding event-triggered reporting as a component of reportConfigType.
· Subband CLI reporting
The wideband measurement is supported in Rel-16 CLI mechanism, i.e. CLI measurement result is averaged on the whole frequency of CLI resource. The L3 based wideband measurement can reflect the overall interference level. However, the CLI level may be varied across different subbands due to the situation of resource occupancy. For instance, the UE may suffer more severe interference within the subband wherein uplink transmission is on-going for another UE. For SBFD, UE suffers more UE-to-UE inter-subband CLI if its downlink reception is allocated near to UL subband. Hence, subband CLI reporting should be considered for the UE-to-UE CLI measurement and reporting enhancement in order to obtain more accurate measurement. 
Proposal 5:  Subband CLI reporting can be considered for UE-to-UE CLI mitigation.

Time alignment of UE-to-UE handling
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[bookmark: _Ref127394183]Figure 1 The time offset for the reception of CLI RS.
When the victim UE receives CLI-RS transmitted by the aggressor UE for CLI measurement, e.g., SRS, there is a time offset between DL reception timing and CLI-RS arrival timing at UE side. In Rel-16, the time offset is handled by UE implementation. However, the basic assumption is that victim UE and aggressor UE have similar UL timing [5] . On the other hand, the UL timing of Macro UE and indoor UE have significant difference in HetNet scenario, which is the most promising scenario for DTDD.  Hence, the time alignment scheme for UE-to-UE CLI handling needs further study at least for HetNet scenario.
The time offset between the CLI-RS arriving time and DL frame boundary at victim UE side is equal to: NTA,offsetTc+ T1+T2- T3 [5], wherein NTA,offset is TA-related information of aggressor UE, and T1, T2 and T3 are the propagation delay between gNB2 and aggressor UE, the delay between gNB1 and victim UE, the delay between UE1 and UE2, respectively. 
· Propagation delay (T1, T2 and T3)
Considering the aggressor UE locates under the Micro cell in HetNet scenario as shown in Figure 1, T1 is negligible due to the small cell radius of Micro cell. Taking the layout of indoor office scenario shown in Figure 2 as example, the propagation delay T1 is not larger than 0.067us with inter-site distance (ISD) of 20m. Similarly, the propagation delay between UE1 and UE2 (i.e., T3) is also negligible as they are close to each other once UE-to-UE CLI is an issue. Accordingly, the time offset mentioned above is approximately equal to: NTA,offsetTc+ T2. Recalling that T2= (NTA/2) Tc, wherein NTA is TA-related information of victim UE, the time offset is equal to (NTA,offset+ NTA/2) Tc. 
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[bookmark: _Ref131518467][bookmark: _Ref131518343]Figure 2 Layout of indoor office scenarios[6]For other scenarios where victim UE and aggressor UE locate in same layout, the UL timing of victim UE and aggressor UE can be considered approximately same, i.e., T1T2. Recalling that T3 is negligible as victim UE and aggressor UE are close each other once UE-to-UE CLI is an issue as analyzed above, the time offset in this scenario is approximately equal to NTA,offsetTc+ T1+T2 (NTA,offset+NTA)Tc. 
Based on the aforementioned analysis, we can conclude that the time offset can be obtained by victim UE once the NTA,offset of aggressor UE is obtained.
Observation 2：Once the NTA,offset of aggressor UE is obtained, the time offset between DL reception timing and CLI-RS arrival timing can be determined by victim UE.
· NTA,offset
NTA,offset is designed to provide sufficient time for gNB UL/DL transition. The default value of NTA,offset is determined according to different duplex mode, frequency range (i.e., FR1, FR2) and LTE-NR coexistence case [7]. For the DTDD scenario within the same TDD band, the default NTA,offset is identical among gNBs. However, in order to guarantee the same UL timing among the multiple serving cells in the same TAG, a RRC parameter, i.e., n-TimingAdvanceOffset is introduced for the configuration of NTA,offset [8]. Unfortunately, if the serving cells for aggressor UE and victim UE respectively belong to different TAG, the NTA,offset of victim UE and aggressor UE may be different.
Considering the NTA,offset can be as large as 39936Tc (20.3us) for TDD band, it has severe influence on the accuracy of reception of CLI RS. It is difficult for the victim UE to obtain the NTA,offset of aggressor UE. In order to resolve this issue, the following options can be further considered:
· Option 1: Align the NTA,offset among serving cells where victim UE and aggressor UE belong to. For example, the gNB configures a larger value for NTA,offset via n-TimingAdvanceOffset, e.g., 39936 Tc. Accordingly, even if the serving cells for victim UE and aggressor UE belong to different TAG, the NTA,offset of victim UE and aggressor UE are still identical. The victim UE can derive the time offset based on its NTA,offset.
· Option 2: gNB exchanges the information of NTA,offset. The victim UE can obtain the NTA,offset of aggressor UE via gNB indication. In this case, the UE can derive the time offset for the CLI RS reception. Considering the NTA,offset is cell specific and semi-statically configured, the overhead of information exchange as well as indication are affordable.
· Option 3: Adopt zero NTA,offset. Recalling that the time offset between the CLI-RS arriving time and DL frame boundary at victim UE side is approximately equal to: 1) (NTA,offset+ /2) Tc for HetNet scenario; 2) (NTA,offset+NTA)Tc for the scenario where victim UE and aggressor UE locate in same layout, the time offset is only determined by propagation delay parameter (i.e., NTA) with zero NTA,offset. In this case, the timing for CLI RS reception is just a UE implementation issue, as only propagation delay influence the time offset based on aforementioned observation. Nevertheless, zero NTA,offset will violate the gNB UL/DL transition time. Besides, if configuring the zero NTA,offset for the aggressor UE, all the serving cells within the same TAG has to be configured with zero NTA,offset to keep the same timing.
Based on the aforementioned analysis, we prefer Option 1 for the determination of NTA,offset as it can be realized by gNB configuration. One drawback for Option 1 is that it may reduce the gNB scheduling flexibility. Hence, Option 2 can also be adopted as a supplementary solution for Option 1 if gNB prefers to maintain the scheduling flexibility. 
Proposal 6: To obtain the NTA,offset of aggressor UE, following options can be considered:
· Guarantee the same non-zero NTA,offset  value among serving cells of victim UE and aggressor UE.
· gNB indicates the information of NTA,offset to victim UE.
Another issue is whether to support the gNB indication of propagation delay between aggressor UE and its serving gNB, i.e., T1, to help the victim UE to obtain more accurate reception time of CLI RS. This issue has been discussed in previous meeting without consensus. From our understanding, the motivation of T1 indication is not clear. Based on our aforementioned observation, the T1 can be ignored in HetNet scenario and can be approximately derived based on victim UE’s NTA in the scenario where victim UE and aggressor UE locate in same layout. The victim UE can determine the time offset without the assistance of T1. Besides, unlike NTA,offset, T1 is determined by a UE specific parameter ( i.e., NTA at aggressor UE) and may be updated when aggressor UE’s location changes. More frequent information exchange for T1 may be needed to keep the validation of T1. The overhead for information exchange and indication signaling may increase especially with multiple aggressor UEs. Therefore, propagation delay indication for aggressor UE is not recommended.
Proposal 7: With the information of NTA,offset, the misalignment between CLI-RS arriving time and DL timing at victim UE can be handled by UE implementation.

· The reception window for multiple aggressors

Multiple aggressor UEs may transmit the CLI-RS simultaneously. Considering the difference of TA information among different aggressor UEs, the arriving time of CLI-RSs from multiple aggressor UEs may be different. For example, the time offset between arriving timing of CLI RS 1 and CLI RS 2 may exceed CP duration, as shown in Figure 3. The simultaneous reception of multiples CLI-RSs will suffer severe inter-symbol interference (ISI). In our view, that problem can be solved by gNB configuration, e.g., only the aggressor UEs from the same serving cell can be configured to transmit CLI-RS on the same OFDM symbol. When the aggressor UEs are from the same serving cell, the corresponding NTA,offset is identical. Actually, based on the aforementioned analysis, with the aligned NTA,offset, the time offset between DL reception timing and CLI-RS arriving timing at victim UE side can be determined by the TA information of victim UE. Hence, if the multiple aggressor UEs are form the same serving cell, the arriving time of CLI-RSs from multiple aggressor UEs should be approximately same.
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[bookmark: _Ref127448555]Figure 3 The reception of CLI RSs from multiple aggressors.
Proposal 8: The simultaneous reception of multiple SRSs from different aggressor UEs for CLI measurement can be realized by gNB. 

Spatial domain enhancement
Currently, the Rx beam for UE-to-UE CLI measurement is determined by UE implementation. gNB is unable to identify the CLI level corresponding to different beams as it cannot obtain any beam information from UE. Hence, the DL beam on which CLI RS reception is conducted for L1/L2 UE-to-UE CLI measurement. To be specific, a reference signal (e.g., SSB, CSI-RS) can be considered to indicate the reception beam of CLI RS at victim UE side, as shown in Figure 4. In this case, once the CLI measurement results with different Rx beams are reported by victim UE, the gNB is able to identify the CLI levels on different Rx beams. The beam based CLI measurement is beneficial for more accurate CLI mitigation. For instance, the gNB can schedule the Rx beams with lower CLI level for UE’s PDSCH/PDCCH reception, e.g., Rx beam associated with CSI-RS3 in Figure 4. 
[image: ]
[bookmark: _Ref130462760][bookmark: _Ref130462747]Figure 4 The reception of CLI RSs configured with different Rx beams
Proposal 9: Support beam based CLI measurement for UE-to-UE CLI mitigation. 
gNB-to-gNB CLI handling
The gNB-to-gNB CLI measurement and reporting scheme is an on-going discussion for dynamic/flexible TDD, which is not able to be realized by current standard. In our view, the overall procedure for the gNB-to-gNB measurement and reporting framework can be described as below:
[image: ]
· Step1: Exchange the information of CLI measurement related configuration between CUs if the victim gNB and aggressor gNB belong to different CUs. For instance, the information can be exchanged via Xn;
· Step2: Transmit the CLI-RS by the aggressor gNB based on the measurement configuration provided by CU2; 
· Step3:  Receive the CLI-RS and perform CLI measurement by the victim gNB based on the measurement configuration provided by CU1. 
· Step4: Victim gNB reports the measurement results.
· Step5: The victim gNB and aggressor gNB perform the CLI-related operations to mitigate CLI. For instance, the CLI can be mitigated by power, beam related enhancement.
Observation 3：The above procedure of the gNB-to-gNB measurement and reporting can be a starting point. 

gNB-to-gNB measurement and reporting
Regarding the resources for gNB-to-gNB CLI measurement, it has been agreed that the periodic NZP CSI-RS/SSB can be studied as a baseline in RAN1#111 meeting. If the periodic CLI-RS is supported for periodic gNB-to-gNB CLI measurement, periodic reporting can also be used in nature.  The periodic reporting can provide timely measurement results with less overhead for information exchange, which is beneficial for the gNB-to-gNB CLI measurement mitigation. 
Proposal 10: Support periodic reporting for gNB-to-gNB CLI mitigation.

UE and gNB transmission and reception time
Another issue is how to handle the misalignment between CLI-RS arrival timing and UL timing at victim gNB side. If the aggressor gNB transmits the CLI RS based on its DL symbol timing and the UEs served by victim gNB transmit the UL data based on its UL symbol timing, the time gap between the CLI RS and UL data is equal to +Tdelay, wherein   is the propagation delay between aggressor gNB and victim gNB. An example is shown in Figure 5, wherein  =.
[image: ]
[bookmark: _Ref127456601]Figure 5 Timing of CLI-RS and UL data at victim gNB
Currently, the default value of   for FR1 TDD are 13us and 20.3us, and 7us for FR2. Obviously, the arriving time gap shown in Figure 5 exceeds the CP duration of one OFDM symbol. Accordingly, simultaneous reception of CLI RS of UL data may suffer severe ISI. 
Observation 4: There is severe ISI between CLI RS and UL data at victim gNB side with non-zero  .
One possible solution is that gNB drops uplink data from served UE and only receives the CLI RS on configured CLI symbols. In this sense, the CLI RS can be received by gNB implementation. No additional specification work is needed. However, gNB may receive the CLI RS across two UL symbols. At least two symbols are not available for UL transmission for victim gNB, as shown in Figure 6. Besides, except the timing for UL data reception (Timing 1 in Figure 6), the gNB has to determine another timing for CLI RS (Timing 2 in Figure 6). It brings additional complexity at gNB side.
 
[image: ]
[bookmark: _Ref127457470]Figure 6 The reception of CLI RS with existing TA schemes
[bookmark: _Hlk126869353]Observation 5: One CLI RS symbol may result in two UL symbol unavailable at victim gNB side due to the misalignment of timing between CLI-RS arrival and UL timing.
[bookmark: _Hlk126867541]Another solution is to configure the UE served by victim gNB with the zero . With zero , the arriving time gap between the CLI RS and UL data decreases toTdelay, as shown in Figure 7. Taking 500m cell radium for Macro cell as an example, the propagation delay is equal to 1.67 us, which is within the CP duration assuming 15kHz and 30kHz SCS. As for the scenario with higher SCS, the cell radius will decease correspondingly. To summarize, the zero  is sufficient for the timing alignment of UL data and CLI RS reception. The gNB is able to reuse existing timing for both UL data and CLI RS reception. On the other hand, the  provides guard period for gNB UL/DL transition [7]. If zero   is configured, then the time for guard period disappears. At least one OFDM symbol should be reserved for UL/DL transition, as shown in Figure 7. 
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[bookmark: _Ref127458631]Figure 7 Timing of CLI-RS and UL data at victim gNB
Observation 6: For each UL/DL transition at victim gNB, at least one OFDM symbol is not available for the victim gNB if zero is configured.

Spatial domain enhancement
	Agreement
For spatial domain enhancement of gNB-to-gNB co-channel CLI handling, DL Tx beam information of the gNB can be exchanged between gNBs. Reference signal resource ID (e.g., NZP-CSI-RS resource ID, SSB index) can be used as beam information exchange between gNBs.
Agreement
For spatial domain enhancement of gNB-to-gNB CLI handling, study the benefit and the procedure of the information exchange of at least the preferred/non-preferred DL beams of the aggressor gNBs, based on the beam information exchanged between gNBs.


The spatial domain solutions are based on the Tx & Rx beam based CLI measurement. For instance, the aggressor gNB transmits the NZP-CSI-RS on a Tx beam (e.g., Tx 1 in Figure 8) by configuration. When the NZP-CSI-RS arrives at the victim gNB, the victim gNB will perform the CLI measurement by receiving the RS with an Rx beam (e.g., Rx 2 in Figure 8). To be specific, the CLI level may be varied across different Tx-Rx beam pairs. For the scenario shown in Figure 8, the CLI level of Tx 1 & Rx 2 beam pair is much higher than that of Tx 3 & Rx 2 beam pair. 
The Tx-Rx beam based CLI measurement relies on the indication of Tx and Rx beams. In RAN1#112 meeting, it was agreed to adopt RS ID (e.g., NZP-CSI-RS resource ID, SSB index) to indicate the Tx beams. However, the indication of the Rx beam at victim gNB has not been determined. Currently, the Tx beam of periodic CSI-RS at gNB side is indicated by the associated reference signals (e.g., CSI-RS, SSB) with corresponding quasi-colocation (QCL) relationship. To be specific, the Tx beam is indicated by a Transmission Configuration Indicator (TCI) state configured under NZP-CSI-RS-Resource IE. Considering channel reciprocity in TDD system, the RS associated with one Tx beam of gNB can be regarded as same as that of Rx beam for the same gNB. Hence, the associated RS to indicate Tx beam can also be adopted to represent the Rx beam for the same gNB. Besides, different SRS resources are also associated with different UL beams. In this case, existing mechanism can be reused by indicating the ID of the associated RS (e.g., CSI-RS, SSB, SRS) with corresponding QCL relationship to indicate the Rx beam, as Figure 8 shows.
 Proposal 11: Rx beam can be indicated by the associated RS (e.g., CSI-RS, SSB, SRS) for gNB-to-gNB CLI management.
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[bookmark: _Ref131007463]Figure 8 Tx & Rx beam based CLI measurement between gNBs
Following the procedure mentioned above, the victim gNB is able to obtain the CLI results of different beam pairs 
(Rx&Tx beam pairs). For CLI mitigation, possible spatial solutions are concluded as follows:
· Option 1: The victim gNB avoids (schedules) UL resources on Rx beams with high (low) CLI.
· Option 2: The aggressor gNB avoids (schedules) DL resources on Tx beams with high (low) CLI. The restricted/recommended Tx beams are indicated by victim gNB or central NW (e.g., OAM).
· Option 3: The victim gNB reports the CLI measurement result of different beam pairs to the central NW. Based on the measurement result, the central NW determines the restricted/recommended Rx & Tx beams and indicates the beams to victim gNB and aggressor gNB, respectively. 
As mentioned above, even with one specific Rx beam, the corresponding CLI levels are varied across different Tx beams. Besides, the Rx/Tx beams are also varied from time to time. In this case, simply restricting Rx by Option 1 or restricting Tx by Option 2 cannot mitigate the CLI effectively. Accordingly, Option 3 to configure (avoid) Tx/Rx beam pairs with lower (higher) CLI is prioritized. To increase the scheduling flexibility and reduce the influence of restricted beams, the central NW can configure different beam pairs on different slots. 
Proposal 12:  The restricted/recommended beam pairs, i.e., restricted/recommended Rx beams for victim gNB and restricted/recommended Tx beams for aggressor gNB, should be configured for gNB-to-gNB CLI mitigation.

Coordinated scheduling 
	Agreement
For enhancement of gNB-to-gNB co-channel CLI measurement and/or channel measurement, following options are studied for UL resource muting. 
· Option 1: Transparent UL resource muting method (e.g., avoid the scheduling on measurement resource)
· Option 2: Non-transparent UL resource muting method (e.g., define UL resource muting pattern with one or more RE/RB muting patterns)



In RAN1#112bis e-meeting, gNB scheduling and non-transparent UL resource muting method are agreed to be further study for uplink resources muting. To be specific, the resources for gNB-to-gNB CLI measurement are muted for UL transmission implicitly or explicitly. If the scheme is totally realized by gNB implementation, it will reduce the scheduling flexibility, especially for the periodic UL transmission scheduling. In this case, the indication of UL muting resources to UE may be a better choice. The UE drops the UL transmission overlapping with the muting resources indicated by gNB. In this case, the gNB-to-gNB CLI measurement accuracy can be improved.  Similar mechanism with rate matching patterns (RMP) for PDSCH can be considered. 
[bookmark: _Hlk118478874]Proposal 13: The RMP can be considered with potential enhancement to support UL reserved resource indication.

Conclusions
In this contribution, we provide the potential scenario and candidate solutions for dynamic/flexible TDD. The following proposals are made based on our analysis:
For UE-to-UE CLI handling:
Observation 1: CSI and CQI may need high calculation complexity with non-linear operations.
Observation 2：Once the NTA,offset of aggressor UE is obtained, the time offset between DL reception timing and CLI-RS arrival timing can be determined by victim UE.
Proposal 1: For L1/L2 based CLI measurement, at least periodic and aperiodic CLI measurement resource should be supported.
Proposal 2: For L1/L2 based CLI reporting, at least periodic and aperiodic CLI reporting should be supported.
Proposal 3: For L1/L2 based CLI reporting, the event-triggered reporting should be supported.
Proposal 4: For L1/L2 based UE-to-UE CLI measurement and reporting, the configuration can be realized via updating CSI-ReportConfig:
· Adding CLI-RSRP and CLI-RSSI as component of reportQuantity.
· Adding CLI measurement resources as component of CSI-ReportConfig.
· Adding event-triggered reporting as component of reportConfigType.
Proposal 5:  Subband CLI reporting can be considered for UE-to-UE CLI mitigation.
Proposal 6: To obtain the NTA,offset of aggressor UE, following options can be considered:
· Guarantee the same non-zero NTA,offset  value among serving cells of victim UE and aggressor UE.
· gNB indicates the information of NTA,offset to victim UE.
Proposal 7: With the information of NTA,offset, the misalignment between CLI-RS arriving time and DL timing at victim UE can be handled by UE implementation.
 Proposal 8: The simultaneous reception of multiple SRSs from different aggressor UEs for CLI measurement can be realized by gNB. 
Proposal 9: Support beam based CLI measurement for UE-to-UE CLI mitigation. 
For gNB-to-gNB CLI handling:
Observation 3：The above procedure of the gNB-to-gNB measurement and reporting can be a starting point. 
Observation 4: There is severe ISI between CLI RS and UL data at victim gNB side with non-zero  .
Observation 5: One CLI RS symbol may result in two UL symbol unavailable at victim gNB side due to the misalignment of timing between CLI-RS arrival and UL timing.
Observation 6: For each UL/DL transition at victim gNB, at least one OFDM symbol is not available for the victim gNB if zero is configured.
Proposal 10: Support periodic reporting for gNB-to-gNB CLI mitigation.
Proposal 11: Rx beam can be indicated by the associated RS (e.g., CSI-RS, SSB, SRS) for gNB-to-gNB CLI management.
Proposal 12:  The restricted/recommended beam pairs, i.e., restricted/recommended Rx beams for victim gNB and restricted/recommended Tx beams for aggressor gNB, should be configured for gNB-to-gNB CLI mitigation.
Proposal 13: The RMP can be considered with potential enhancement to support UL reserved resource indication.
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