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1 Introduction
In the RAN1 NR AH#2 meeting, it was agreed that NR shall [1]
· For CLI management, support UE-to-UE interference measurement and reporting without the introduction of new RS(s)q 
· For UE-to-UE interference, support CLI measurement metrics which include at least one of

· RSRP for the purpose of CLI

· FFS the definition (e.g., based on SRS, DM-RS, etc.) and the corresponding reporting

· RSSI for the purpose of CLI

· FFS the definition (e.g., resources for the measurement) and the corresponding reporting

· For UE-to-UE interference, FFS additionally support CQI/CSI as the CLI measurement metrics and if so, its definition/reporting
In this contribution, we present our views on CLI measurement metrics, and measurement and reporting configurations. 
2 CLI measurement and reporting 
2.1 CLI measurement metrics

Following definitions of RSRP and RSSI in LTE, we consider the following definitions of RSRP and RSSI for the purpose of CLI measurement in NR: 
· RSRP for the purpose of CLI measurement refers to the linear average over the power contributions (in [W]) of the resource elements that carry reference signal for CLI measurement within the considered measurement frequency bandwidth in one symbol
· RSSI for the purpose of CLI measurement refers to the linear average of the total received power (in [W]) observed by the UE in the configured symbol and in the configured measurement bandwidth for CLI measurement 

It can be observed that RSRP measurement requires the detection of the interfering UE’s RS. Such process will cause high UE complexity and high requirements on UE-UE timing alignment. In addition, reporting the RSRP of each interfering UE would cause high reporting overhead. 

RSSI measurement, on the other hand, only needs detection and reporting on the aggregate interference and noise, and thus is less complicated and causes less overhead. Based on RSSI and the detected desired signal strength from the serving cell, gNB can schedule the transmission resource and the transmission scheme accordingly. Considering the dynamics in traffic and the dynamics in interference profile, it is preferred to only apply L1 filtering on the RSSI measurement. 

In case of highly dynamic interference levels from slot to slot, CLI measurement and reporting will need to be frequent. In this case CQI can be reported instead of separately reporting the desired signal strength from the serving cell and the interfering signal strength. Using CQI reporting can have a lower overhead while achieves the same functions as RSSI reporting. 
Observation 1: using RSRP as metric for CLI measurement would cause high UE complexity and stringent requirement on UE-UE timing alignment.   

2.2 CLI measurement and reporting configurations

Considering that cross-link interference can have high variations from slot to slot, the measurement and reporting shall be able to timely reflect the interference changes. This can be done by having configurable measurement and reporting timing and periodicity. For example, a UE can be configured with long periodicity measurement and reporting when it experience stable interference environment; a UE can be configured with short periodicity measurement and reporting when it experience fast-changing interference environment; a UE can also be scheduled to do measurement and reporting when there is upcoming traffic. The measurement and reporting periodicity can be configured by L2 or L1 signaling. The aperiodic measurement and reporting can be triggered by L1 signaling. 
On measurement bandwidth, both wideband and subband measurement can be supported. With subband measurement, a UE can be configured with only conducting measurement in the bandwidth part that the data channel transmission or reception is to be scheduled. The subband measurement could cause less reporting overhead or could be more accurate. The measurement bandwidth can be configured by L1 signaling. 

CLI measurement is time sensitive as the interference sources in different slots could be different. The dynamics in interference sources from slot to slot is more prominent in NR considering the various traffic types and the wide bandwidth. Moreover, gNB can make better estimation on the interference environment when it has knowledge on the time slot that a measurement is conducted. It is therefore necessary to have a defined reference resource for CLI measurement report in slot #n, i.e., for UE that reports CLI measurement in slot #n, the CLI reference resource is defined by a single slot #(
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). Similar configuration has been applied in LTE CQI reporting as defined in TS 36.213 v14.3.0 section 7.2.3.

RSSI measurement will need to be conducted over fixed symbol(s) in a slot. This helps in minimizing the UE power consumption in doing measurement and allows the RSSI measurement to reflect not only on-going interference but also upcoming interference. For RSSI measurement for the upcoming interference, the upcoming interfering sources would transmit RS in the symbols over which the RSSI measurement is conducted. The RS transmission can be in wideband or in subband. In subband transmission, the bandwidth part over which the measurement RS is transmitted can be the same as the bandwidth part over which the data channel is going to be scheduled. On the RS transmission power, in order to perform cross-link interference estimation, the same transmission power shall be applied for RS and the respective PUSCH or PDSCH. 
Proposal 1: NR supports CLI measurement metrics: CLI-RSSI and CQI/CSI 

· CLI-RSSI is defined as the linear average of the total received power (in [W]) observed by the UE in the configured symbol and in the configured measurement bandwidth for CLI measurement
Proposal 2: NR supports periodic and aperiodic CLI measurement reporting 

· For periodic reporting, the reporting periodicity can be configured by L1 or L2 signaling 

· For aperiodic reporting, the reporting is triggered by L1 signaling

Proposal 3: NR supports wideband and subband CLI measurement and reporting
· The bandwidth part over which the measurement is conducted is configured by L1 signaling 

Proposal 4: The measurement reporting in slot n is based on CLI measurement reference resource in slot (
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· The value of 
[image: image3.wmf]ref

n

 can be configured by L2 signaling

Proposal 5: The CLI measurement shall be conducted in fixed symbol(s) in a slot
Proposal 6: The DL or UL RS used in CLI measurement shall have the same transmit power as the respective PDSCH or PUSCH  
3 Conclusion 

In this contribution, we presented our views on CLI measurement for NR dynamic TDD. Based on the discussion we draw the following observations and proposals:
Observation 1: using RSRP as metric for CLI measurement would cause high UE complexity and stringent requirement on UE-UE timing alignment.   

Proposal 1: NR supports CLI measurement metrics: CLI-RSSI and CQI/CSI 

· CLI-RSSI is defined as the linear average of the total received power (in [W]) observed by the UE in the configured symbol and in the configured measurement bandwidth for CLI measurement
Proposal 2: NR supports periodic and aperiodic CLI measurement reporting 

· For periodic reporting, the reporting periodicity can be configured by L1 or L2 signaling 

· For aperiodic reporting, the reporting is triggered by L1 signaling

Proposal 3: NR supports wideband and subband CLI measurement and reporting

· The bandwidth part over which the measurement is conducted is configured by L1 signaling 

Proposal 4: The measurement reporting in slot n is based on CLI measurement reference resource in slot (
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· 
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 is semi-statically configured by L2 signaling

Proposal 5: The CLI measurement shall be conducted in fixed symbol(s) in a slot
Proposal 6: The DL or UL RS used in CLI measurement shall have the same transmit power as the respective PDSCH or PUSCH  

4 References

[1] RAN 1 NR AH#2 Chairman’s Notes 
PAGE  
2/3

_1562997292.unknown

_1563087997.unknown

_1562997238.unknown

