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1. [bookmark: _Ref521334010]Introduction
In the RAN1 #112 meeting, the following agreement on the potential enhancement on dynamic/flexible TDD were reached:
Agreement
For the study of gNB-to-gNB co-channel interference measurement, it is assumed that both CD-SSB and NCD-SSB can be used for gNB-to-gNB CLI measurement.
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
Agreement 
Study the benefit of knowledge among gNBs of configurations such as
· SBFD time/frequency configuration

In RAN 1 #112bis-e, the following agreement on the potential enhancement on dynamic/flexible TDD were reached:
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 cochannel CLI and without cochannel 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
Reminder for future discussions
For potential enhancements common to dynamic TDD and SBFD, to be treated in 9.3.3. For SBFD specific enhancements, to be treated in 9.3.2.
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 technique considerations on the dynamic/flexible TDD.
2. gNB-to-gNB CLI measurement and reporting
2.1. gNB-to-gNB information exchange
In RAN #112 meeting，the following agreement was achieved:
	Agreement
Study the benefit of knowledge among gNBs of configurations such as
· SBFD time/frequency configuration


For gNB-to-gNB CLI measurement in SBFD case, the SBFD time/frequency configuration should be considered as the basic information need to be exchanged between gNBs. By using such information, the gNB can avoid scheduling UL or DL in the time/frequency resource which is overlapping with the DL SBFD or UL SBFD, respectively. 
Besides the SBFD configurations, we think other configurations, such as frame structure, SSB, CSI-RS, PxSCH DMRS and time domain allocation, and so on should be exchanged between gNBs. For frame structure, the gNBs should aware the time-domain allocation of the DL, UL, and S slots of other gNBs which may be interfered by them or may interfere them, so that the gNB can adopt the different CLI mitigating techniques by using such information, for example aggressor gNB transmits CLI measurement resource in the DL slot, while the victim gNB receives the CLI measurement resource and performs the CLI measurement in this slot. If the current slot of the victim gNB is UL slot, the aggressor gNB can decrease the Tx power, the victim gNB can increase the TX power of the UE in this slot for achieving the better receive performance. 
The SSB, CSI-RS configuration information should be exchanged between aggressor gNBs and victims gNBs, so then the victim gNB can measurement CLI RSRP in the time/frequency resource of the SSB and CSI-RS. For PxSCH DMRS and time domain allocation, the aggressor gNB can try to avoid scheduling DL transmission in the time/frequency resource of the UL DMRS. On the other hand, the gNB can try to avoid scheduling UL transmission in the time/frequency resource of the DL DMRS for the DL UE in other gNBs.
There may be lots of gNBs in a certain area, the information exchanges among gNBs will be complicated. In this case, the information exchange between several gNBs can be handled by a central controller. The central controller can be a CU, a master gNB, or OAM. In case of only two gNBs, one of the gNB can be selected as the master gNB.
Proposal 1 Besides SBFD time/frequency configurations, other configurations, such as frame structure, SSB, CSI-RS, PxSCH DMRS and time domain allocation, and so on should be exchanged between gNBs. the information exchange among several gNBs can be handled by a central controller. The central controller can be a CU, a master gNB, or OAM.
2.2. gNB-to-gNB CLI measurement
In RAN1 #111 and #112 meeting, the periodic NZP CSI-RS was considered as the baseline in RAN1 study, and exchange of configuration for NZP CSI-RS could be an enabler for gNB-to-gNB CLI measurement and/or channel measurement. The procedure of the CLI measurement using periodic NZP-CSI-RS are:
· Step1: The configurations of the CSI-RS together with other configuration information should be exchanged between aggressor gNBs and the victim gNBs, for example, by the Xn interface.
· Step2: The CSI-RS resource is transmitted in the aggressor gNB. For each CSI-RS, it is cell-specific CSI-RS with a unique resource ID, for example, the physical cell ID together with the CSI-IM resource ID.
· Step3: The victim gNB measures the CLI RSRP from the aggressors by measuring the CSI-RS. In order to get the precise measurement results, the victim gNB will not schedule the UL transmission in the same resource which is configured as CSI-RS resource by aggressor gNB.
· Step4: The victim gNB compares the CLI RSRP of the aggressor gNB with the CLI threshold. Once it is larger than the threshold, then the victim should record the CLI and report to the aggressor gNB by the Xn interface.
· Step5: The aggressor gNB and the victim gNB use the CLI results for the further scheduling.
Comparing with the measurement using CSI-IM/ZP-CSI-RS, the victim gNB can directly measure the CLI RSPR by the CSI-RS from the aggressor gNB. 
Similar as the CSI-IM/ZP-CSI-RS, the CSI-RS for CLI can also be aperiodic or semi-persistent. For example, once the victim gNB detects that the reception performance in one slot decreases compared with other slots, it can assume that there is CLI. In this case, it can trigger the aggressor gNB to configure or to activate the aperiodic/semi-persistent CSI-RS. After the CSI-RS configuration or activation, the aggressor gNB will exchange such information and the effective time with victim gNB. Then, the victim gNB perform the CLI measurement as the configuration. Once there is no CLI exists, the victim gNB can trigger the aggressor gNB to release or deactivate the CSI-RS. After the CSI-RS release or deactivate, the aggressor gNB will inform victim gNB together with the effective time about the CSI-RS release and deactivate.
Proposal 2: The NZP-CSI-RS can also be used for CLI measurement in order to get more precise measurement results. The measurement resource can be periodic, aperiodic or semi-persistent.
For multiple aggressor gNBs, the position of the CSI-RS should be configured in different resources or in same resource. For the former one, the CLI from the aggressor gNB can be measured directly, and then report the CLI to the aggressor gNB for further scheduling. However, if the same CSI-RS resource is used, then it will be difficult for the victim gNB to measure the exact CLI RSRP from the aggressor gNB, but only the CLI RSSI instead. Then the victim gNB can use the CLI RSSI for its further scheduling, but cannot help the scheduling of the aggressor gNB. Obviously, the different CSI-RS resource locations have the advantage on measurement precise over same CSI-RS location. 
In case of several aggressor gNBs, the CSI-RS configurations of the different gNBs should be different, in other words, the resource location of the CSI-RS should not be configured in the same RE, so the aggressor gNB can calculate the CLI from different aggressor gNBs. To achieve this, the CSI-RS configuration information should be exchanged between different aggressor gNBs and victim gNBs, for instance, by Xn interface. In this case, the information exchange between several gNB can be handled by a central controller. The central controller can be a CU, a master gNB, OAM, or any other device can take this role.
In reality, the aggressor and the victim will change with the time varies. When the aggressor gNB starts the reception and the victim gNB starts the transmission in the same slots, the aggressor becomes victim, and victim becomes aggressor. Therefore, the CSI-RS should be configured in the DL slot of all the aggressor gNBs.
Proposal 3: The NZP-CSI-RS for different aggressor gNBs should be different, and the configuration of the NZP-CSI-RS should be exchanged between gNBs by Xn interface, or handled by a central controller.
In RAN1 #111 and #112 meeting, it was agreed that: 
	Agreement:
For gNB-to-gNB co-channel CLI measurement and/or channel measurement, at least periodic NZP CSI-RS/SSB is the baseline in RAN1 study. And it is assumed that both CD-SSB and NCD-SSB can be used for gNB-to-gNB CLI measurement.


In RAN1 #112bis-e meeting, the following agreement was also reached:
	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 our point of view, we think both options should be considered. In case of SSB is used for gNB-gNB CLI measurement, the information is aware between aggressor gNBs and victim gNBs, the Option 1 should be considered in this case, the victim can schedule the UL transmission by avoiding using the SSB resource. However, if the NZP-CSI-RS is used for gNB-to-gNB CLI measurement, the Option 1 is not suitable for NZP-CSI-RS. This is because the NZP-CSI-RS only occupies parts of the RE in one RB. If the Option1 is used, the whole PRB cannot be used by UL, then there will be resource waste. Therefore, Option 2 is a better solution. In Option2, the UL resource mute or RM pattern can be configured to UE, then the UE will perform the UL muting or RE-level RM around the NZP-CSI-RS resource. 
Proposal 4: Both options should be considered, different options can be used in different cases. 
For the victim gNB, if there is UL reception, such as PUSCH/PUCCH/PRACH/SRS, in the same RE as the CSI-RS for CLI measurement, the UL reception and the CSI-RS reception will be impact. In order to avoid such case, the victim gNB should not use the CSI-RS resource for UL scheduling. To be specific, the victim gNB should inform UE the exact configuration of such CSI-RS resource, and indicate the UE those resource are the unavailable resource by the rate matching configurations. For PUSCH transmission, the UE can perform the rate matching around those unavailable resource. Such rate matching parameters can be configured to UE by victim gNB using the RRC parameter, the parameters include the PUSCH RM patterns, where each pattern corresponds to the CSI-RS resource/resource set.
For PRACH/PUCCH/SRS, the victim gNB doesn’t use any resource that are overlapping with CSI-RS resource, the UE does not expect there is any overlapping between PRACH/PUCCH/SRS and CSI-RS resource, otherwise, the UE should drop the PRACH/PUCCH/SRS transmission. 
Proposal 5: In victim gNB, the PRACH/PUCCH/SRS should not use any resource that are overlapping with CSI-RS for CLI measurement, the PUSCH can perform rate matching around CSI-RS for CLI measurement.
2.3. gNB-to-gNB CLI measurement windows
The SSB or CSI-IM or CSI-RS configuration of different gNBs may be different, thus there will be different locations for those signals. In order to measure all those signals, the victim gNB have to measure those signals all the time, which will increase the energy consumption of the victim gNB. In this case, a measurement window can be configured by the central controller, and delivered to both aggressor gNBs and victim gNBs. 
The aggressor gNB should configure all the measurement signals in the measurement windows as many as possible. Note that, the SSB is fixed and may not in the range of the measurement windows. However, the CSI-RS or CSI-IM should be configured in the measurement windows. For the victim gNB, it can only measure the CLI measurement signals in the measurement windows, and it will ignore all the CLI measurement signals out of the range of the measurement windows.
The CLI measurement windows can be configured to be more than one, i.e., 2, 4, 8, each has a unique ID. For example, if 4 CLI measurement windows are configured, then the ID will be 0,1,2,3. However, only one CLI measurement window can be activated. If the active window is not be indicated explicitly, then the window with lowest ID is the default active window. The active measurement window can be changed by the dedicated signals. The central controller can send the dedicated signal with the window ID to both aggressor and victim to update the active measurement window.
In practice, the SCS of the aggressor and victim gNB may be different, so a reference SCS should be used to determine the length and the offset of the CLI measurement window. The reference SCS can be fixed, for example, using 30KHz for FR1, 120KHz for FR2. Alternatively, the SCS of the victim gNB can be used as the reference SCS, then the aggressor gNB can determine the measurement window by using this reference SCS. 
The measurement window should be configured to be periodic. For simplicity, its periodicity can be integer times of the periodicity of the frame structure. The length of the measurement window should be smaller than the duration of one frame structure periodicity. The location of the measurement window is determined by its length, periodicity and offset. The measurement window offset is defined as the offset between the first slot of the measurement window and the first slot of the frame structure that the measurement window is firstly effective. The measurement window cannot cross the two frame structures. Once the measurement window crosses the boundary of one frame structure, the partition of the measurement window that outside the first frame structure will be ignored. In other words, the victim gNB only measures the CLI in the measurement window that inside the first frame structure if the measurement window crossing the two adjacent frame structures. Figure 3 shows an example of the CLI measurement window.
[image: ]
Figure 2. CLI measurement window
Proposal 6: A measurement window can be introduced for improving the energy efficiency of the victim gNB. For the victim gNB, it can only measure the CLI measurement signals in the measurement windows, and ignore all the CLI measurement signals out the range of the measurement windows. Several measurement window can be configured, but only one is active. The measurement window is periodic, and its position is determined by the length, periodicity and offset.
2.4. gNB-to-gNB CLI reporting
In RAN1 #112bis-e meeting, the following agreement was reached:
	Agreement
For the gNB-gNB co-channel CLI measurement, both RSRP and RSSI can be used as measurement metric for evaluation purposes only.


The reporting CLI information includes the CLI Received Signal Strength Indicator (CLI-RSSI) or reference signal received power (CLI-RSRP). For the further study, we think that the reported CLI can include both the long-term statistic results and /or the instance (Short term) results. For the long term CLI results, it is calculated by using the previous long term statistic results and the instance results, and can be calculated by the victim gNB, aggressor gNBs or central controller. In order to reducing the payload of the reporting data between the aggressor gNB/central controller and victim gNB, it is suggested that the long term statistic result been calculated by the aggressor gNB/central controller. 
The CLI report can be full report or partial report. In full report mode, the CLI results of every CLI resource should be reported, the report results include the CLI resource ID and its measured value, such as RSSI or RSRP. In the partial report mode, only the measured value that above one threshold or below another threshold should be reported. Besides, the report can be event-triggered or periodic. In event-triggered mode, the CLI results will be reported once there exists CLI larger than the CLI threshold, or below another threshold. In case the periodic CLI report, the victim gNB will report the measured CLI results according to the configured periodicity. There should be considerations on the relationship between the periodicity of CLI resource, CLI measurement window and the periodicity of CLI report. For example, the one-to-one mapping between the CLI resource and the CLI report. However, there also can be one-to-multiple or multiple-to-one mapping depends on the configurations. Besides, the CLI report periodicity should be equal or larger than the periodicity of the measurement window, the victim gNB should always report its latest CLI results to the aggressor gNB or central controller.
In the dynamic/flexible TDD, one cell is the aggressor gNB in one slot, but becomes victim gNB in another slots. In order to identify the CLI report, the CLI information reporting should include the physical cell ID and the corresponding CSI-RS/CSI-IM resource ID, then report this CLI information to the correct cells.
Proposal 7: The reported CLI results can be short term or long term. The report can be full report or partial report, and can be event-triggered or periodic.
2.5. Beam based gNB-to-gNB CLI handling 
In RAN 1 #111 meeting, the beam based CLI measurement was agreed [4]: For gNB-to-gNB co-channel CLI handling, beam level (i.e., based on measurement result per SSB resource and/or per CSI-RS resource) CLI measurement can be considered for study. In RAN1 #112 meeting, there were further agreed [5]: 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.
From our point of view, the reference signal resource ID is not enough for the CLI handling. If there are lots of aggressor gNB or victim gNB, there should be beam information exchange among every gNB. The gNB Id together with reference signal resource ID can identify the reference signal from different gNBs. The central controller mentioned in the previous section can facilitate the beam information exchange. The central controller will collect all the beam information of every beam for each gNB, then send each gNB the beam information of all other gNBs, the data format can be: gNB ID + CLI measurement configuration which including the signal resource ID. In the CLI measurement configuration, there will be resource ID, resource allocation, and periodicity and so on. 
Proposal 8: The beam information exchange can be handled by a central controller. The beam information consists of gNB ID+CLI measurement configuration which including the signal resource ID. 
 For CSI-RS resource used for CLI measurement, it can be a dedicated CSI-RS resource different from the CSI-RS used for other purpose, or can reuse the existed CSI-RS, for example, CSI-RS for beam management. In order to indicate the usage of the CSI-RS, a dedicated indication can be introduced in the CSI-RS resource configuration, such as cli-info. 
Proposal 9: For CSI-RS for CLI measurement, a dedicated indication, such as cli-info, can be introduced in the CSI-RS resource configuration to indicate the usage of this CSI-RS resource.
In RAN1 #111 meeting, the following examples are provided as starting point for the beam based information exchange: For spatial domain coordination, the exchange of beam related information among gNB(s) (e.g., victim gNB(s) and aggressor gNB(s)) can be an enabler for inter-gNB co-channel CLI management.
For example 1 (from aggressor gNB to victim gNB), DL beam indication from aggressor gNB(s)
For example 2 (from victim gNB to aggressor gNB), preferred/non-preferred DL beam and associated resource configuration, beam based inter-gNB co-channel CLI measurement result from victim gNB
FFS: how to define DL beam indication
FFS: how to define DL beam
Note: The above examples are only provided as starting point for further discussions
In RAN1 #112 meeting, one agreement related to the beam information exchange was reached: 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.
In our point of view, the procedure described in section 2.1 can be used for the beam information exchange, where one NZP-CSI-RS represent on DL beam, but the victim gNB only report the beam ID of CLI results lower than one threshold or larger than the other threshold. For the benefit of the beam, the preferred/non-preferred DL beam can be used by the aggressor gNB to reduce the interference to the neighbor gNBs. For example, the aggressor will use the preferred DL beam to schedule the UE in the area of the preferred DL beam, but avoid use the non-preferred DL beam. 
Because only preferred/non-preferred DL beams are reported by the victim gNB, this report mode is name as the partial report mode. To be specific, the beam whose CLI result lower than a threshold 1 should be added to the preferred beam set. The beam whose CLI result larger than a threshold 2 should be added to the non-preferred beam set. The threshold 1 is equal or lower than the threshold 2. On the other hand, the victim gNB can also report all the DL beam, which is named as the full report mode, where the aggressor gNB will determine preferred/non-preferred DL beams by using the algorithm mentioned above. Compared with partial report mode, the full report mode will require more bandwidth.
The periodic or event-triggered report described in the previous subsection can be also used for the beam based CLI report. For the periodic one, it is same as the previous description. However, for the event-trigger report, the report will be triggered once there is beam updating in either preferred beam set or non-preferred beam set. 
Proposal 10: All the CLI results of all beams should be reported in full report mode, while preferred beam set and non-preferred beam set are reported in partial report mode. The periodic or event-triggered report can be also used for the beam based CLI report.
Although the victim gNB may report the non-preferred beam or preferred beam, the central controller should determine the non-preferred beam or preferred beam for aggressor gNB according to the report from each victim gNB. One aggressor gNB may interfere several victim gNBs, while one victim gNB may interfered by several aggressor gNBs. Therefore, the central controller receives the CLI report from all victim gNB. For each aggressor gNB, the central controller determines the preferred beam or non-preferred beam according to the CLI reports from different victim gNBs. If partial report is used by victim gNB, the following case may exist: one beam of the aggressor gNB is the preferred beam for one victim gNB, but it is the non-preferred beam for another victim gNB. If full report is used by victim gNB, then the central controller determines the preferred beam set and non-preferred beam set by using the same method described in the previous paragraph, and there also exists the same case as the partial reported mode. 
Per our understanding, the non-preferred beam has priority. Therefore, the central controller determines the preferred beam set and non-preferred beam set by the following algorithms: The beam that is reported by one victim gNB as the non-preferred beam or determined by central controller as the non-preferred beam of one victim gNB will be considered as the non-preferred beam; The beam will be considered as the preferred beam if meet the following conditions: the beam is reported by one victim gNB as the preferred beam or determined by central controller as the preferred beam of one victim gNB, and is not reported by one victim gNB as the non-preferred beam or determined by central controller as the non-preferred beam of one victim gNB will be considered as the preferred beam.
In the extreme case, all the beams of one aggressor gNB will interfere other victim gNB, and all the beams are added in the non-preferred beam set. In this case, the transmission of this aggressor gNB will be impacted. In order to avoid such case, the number of the non-preferred beam should not exceed a maximum number. This can be achieved by setting the number of the non-preferred beam to a proportion of the total number of beam, for instance, {10%,20%,…,90%}*total number of beam. Once the proportion is set, the non-preferred beam is determined according to the times of the beam been selected as the non-preferred beam by victim gNBs or by central controller, and the determination in the decrease order.
Proposal 11: The central controller determines the non-preferred beam or preferred beam for aggressor gNB according to the dedicated algorithms. The number of the non-preferred beam for one aggressor gNB should not exceed a maximum number.
In the aggressor gNB, if one beam is determined as the non-preferred beam, it cannot be used by the UE in this aggressor gNB until the non-preferred beam is released. In case there are UEs in the area that is covered by this beam, those UE will not be scheduled because this beam is non-preferred to be used. Therefore, a beam restriction window can be introduced. In the duration of the window, the beam in the non-preferred beam set cannot be used by the aggressor gNB, and the victim gNB can any beam. Out the duration of the restriction window, the aggressor gNB can use any beam, while the victim gNB cannot use its beam oriented to the same area as the non-preferred beam. 
The beam restriction window can be configured to be more than one, i.e., 2, 4, 8, each has a unique ID. For example, if 4 CLI measurement windows are configured, then the ID will be 0,1,2,3. The restriction windows are deactivated by default, and can be activated by dedicated signals. The central controller can send the dedicated signal with the window ID to both aggressor and victim to activate the restriction window, or to update the restriction window in case there is an active restriction window.
The reference SCS of the restriction window is chosen to same as the aggressor gNB. If more than one aggressor gNB with different SCS, the central controller will determine the reference SCS. Then the victim gNB can determine the restriction window by using this reference SCS.
Same as the measurement window, the restriction window should be configured to be periodic. For simplicity, its periodicity can be integer times of the periodicity of the frame structure. The length of the restriction window should be smaller than the duration of one frame structure periodicity. The location of the restriction window is determined by its length, periodicity and offset. The restriction window offset is defined as the offset between the first slot of the restriction window and the first slot of the frame structure periodicity that the restriction window is firstly effective. The restriction window cannot cross the two frame structure. Once the restriction window crosses the boundary of one frame structure, the partition of the restriction window that outside the first frame structure will be ignored. In other words, the victim only measure the CLI in the restriction window that inside the first frame structure if the restriction window crossing the two adjacent frame structures.
Proposal 12: A restriction window can be introduced, where the aggressor gNB cannot use the non-preferred beams, but the victim gNB can use any beam. Several restriction window can be configured, but only one is active. The measurement window is periodic, and determined by the length, periodicity and offset.
2.6. RAN measurement capabilities
For gNB-to-gNB CLI measurement and reporting, the new gNB measurements: CLI-RSSI and/or CLI-RSRP are needed by the victim gNB. Since the victim gNB may become the aggressor gNB as the time varies, so all the gNB should support the above two new measurement abilities or one of the measurement abilities.
For CLI-RSSI, it is defined as linear average of the total received power (in [W]) observed only in the configured OFDM symbols of the configured measurement time resource(s), in the configured measurement bandwidth from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.
For CLI-RSRP, it is defined as linear average of the power contributions (in [W]) of the resource elements carrying the CLI reference signals (i.e., CSI-RS). CLI‑RSRP shall be measured over the configured resource elements within the considered measurement frequency bandwidth in the configured measurement time occasions.
Proposal 13: The new RAN measurement abilities should be introduced for supporting the CLI measurement and reporting: CLI-RSSI and/or CLI RSRP
3. Conclusion
In this contribution, we discuss about potential enhancements on dynamic/flexible TDD with the following proposal.
Proposal 1: Besides SBFD time/frequency configurations, other configurations, such as frame structure, SSB, CSI-RS, PxSCH DMRS and time domain allocation, and so on should be exchanged between gNBs. the information exchange among several gNBs can be handled by a central controller. The central controller can be a CU, a master gNB, or OAM.
[bookmark: _GoBack]Proposal 2: The NZP-CSI-RS can also be used for CLI measurement in order to get more precise measurement results. The measurement resource can be periodic, aperiodic or semi-persistent.
Proposal 3: The NZP-CSI-RS for different aggressor gNBs should be different, and the configuration of the NZP-CSI-RS should be exchanged between gNBs by Xn interface, or handled by a central controller.
Proposal 4: Both options should be considered, different options can be used in different cases.
Proposal 5: In victim gNB, the PRACH/PUCCH/SRS should not use any resource that are overlapping with CSI-RS for CLI measurement, the PUSCH can perform rate matching around CSI-RS for CLI measurement.
Proposal 6: A measurement window can be introduced for improving the energy efficiency of the victim gNB. For the victim gNB, it can only measure the CLI measurement signals in the measurement windows, and ignore all the CLI measurement signals out the range of the measurement windows. Several measurement window can be configured, but only one is active. The measurement window is periodic, and its position is determined by the length, periodicity and offset.
Proposal 7: The CLI report including CLI-RSSI or RSRP (if any) can be exchanged between the aggressor gNB and victim gNB. The reported CLI results can be short term or long term. The report can be full report or partial report, and can be event-triggered or periodic.
Proposal 8: The beam information exchange can be handled by a central controller. The beam information consists of gNB ID+CLI measurement configuration which including the signal resource ID. 
Proposal 9: For CSI-RS for CLI measurement, a dedicated indication, such as cli-info, can be introduced in the CSI-RS resource configuration to indicate the usage of this CSI-RS resource.
Proposal 10: All the CLI results of all beams should be reported in full report mode, while preferred beam set and non-preferred beam set are reported in partial report mode. The periodic or event-triggered report can be also used for the beam based CLI report.
Proposal 11: The central controller determines the non-preferred beam or preferred beam for aggressor gNB according to the dedicated algorithms. The number of the non-preferred beam for one aggressor gNB should not exceed a maximum number.
Proposal 12: A restriction window can be introduced, where the aggressor gNB cannot use the non-preferred beams, but the victim gNB can use any beam. Several restriction window can be configured, but only one is active. The measurement window is periodic, and determined by the length, periodicity and offset
Proposal 13: The new RAN measurement abilities should be introduced for supporting the CLI measurement and reporting: CLI-RSSI and/or CLI RSRP
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