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1. Introduction

The CLI measurement requirements are discussed in RAN4#92. Many agreements are made as captured in WF [1], but there are still some open issues, including 
· Side condition on timing error TCLI 
· SNR side condition and number of samples
· Multiple SRS port
· Scheduling restriction 
· Report mapping
In this paper, we will provide our views on the remaining issues except timing error, which is addressed in our companion paper.
2. Discussion
2.1. SNR and number of samples
In RAN4#92 it is agreed that

	· Reference SNR for SRS signal

· Option 1 : SNR with zero timing error

· Option 2 : SNR with timing error (TCLI)

· Decide one of the option in next meeting

· The number of RB for SRS resource

· 48 RBs

· The number of sample for measurement accuracy

· 3 samples

Agreement: For the number of sample for measurement accuracy, keep one shot measurement as the option and have further discussion next meeting.


For SNR definition there are two options to be down-selected. The reason is that there is a timing error of TCLI between the downlink reference timing in the serving cell and SRS arrival time. If UE applies an imperfect constant offset, it will experience a degraded SNR compared to the case where constant offset can perfectly compensate the TCLI such that residual timing error is zero. 
For example, if we define SNR condition as -3dB with option 2, it means UE experiences -3dB SNR even with zero constant offset, so the SNR when UE applies perfect constant offset (per option 1 definition) will be much higher. Similarly, if we define SNR condition as -3dB with option 1, it means UE experiences a lower SNR when performing the measurement as the constant offset cannot be perfect, and the SNR will be much lower if it applies zero constant offset (per option 2 definition).

With above understanding about the difference between the two options, we think the SNR side condition should be defined with option 1. When RAN4 derives accuracy requirements with link level simulation, we can only set the SNR with option 1, and since the timing error is defined as another side condition, it will be taken into account in the simulation. For example, as we propose in our companion paper, the accuracy requirements are to be derived based on residual timing error of 4.67us for FR1 and 3.67us for FR2; also we propose to define the SNR condition as -3dB (we will discuss the exact value in the next paragraph). In this case the achievable accuracy will be worse than for -3dB SNR and zero residual timing error. In short, the degradation of accuracy is already reflected in the timing error condition and the assumed residual. 
Proposal 1: SNR side condition for SRS-RSRP measurement is defined with option 1 (SNR with zero timing error).

The exact value of the SNR condition is related to the number of samples for filtering. In RAN4#92, some companies proposed to define SRS-RSRP measurement as a single-shot measurement under high SNR condition (considered scenario is LOS propagation between the aggressor and victim UEs). 
In our view, if the requirements are defined only assuming LOS scenario, the usage of CLI mitigation will be rather limited. In realistic network, CLI could happen even there is no LOS propagation between the UEs, e.g. due to reflection. 
Our suggestion is to define SNR condition as -3dB with 3 samples as measurement period. In RAN4#92 there is also a discussion on whether -3dB is too low for CLI. In our view, CLI is mainly targeting interference mitigation for cell edge UEs, for which the SNR is below 0dB, which means the signal is on the same level as noise. -3dB SNR means the cross-link interference is half the noise and so half the signal level, and the SINR will become -1.76dB from 0dB. It is already a meaningful interference to be considered. 

Proposal 2: SNR side condition for SRS-RSRP measurement is defined as -3dB. Measurement period of SRS-RSRP should allow UE averaging over 3 samples.

2.2. Multiple SRS ports
In RAN4#92 it is agreed that 

	· FFS for the measurement performance for single port measurement when multiple port SRS are transmitted


In our view, RAN4 has agreed that the SRS measurement configuration includes only a single port for UE to measure, and has asked RAN2 to define signalling accordingly [2]. We think RAN4 should stick this agreement.
On the other hand, it is possible that the aggressor UE is transmitting multiple SRS ports although the victim UE is configured to measure one port. In this case, the measured SRS port may be with half power of the total power transmitted by the UE, but it should be up to the serving cell of the victim UE to utilize the SRS-RSRP report and decide the next steps. 

Multiple SRS ports can be multiplexed on the same symbol and same comb with different cyclic shifts. In RAN4#92 it has been agreed to “Define minimum distance between cyclic shifts of two SRS as half the maximum number of cyclic shifts for the side condition”, so we see no big issue here. Of course, when two SRS resources are transmitted, measurement performance of one SRS port could be worse than the case where only single SRS port is transmitted (with same SNR condition), but we think the difference is small. Therefore, we see no specification impact for single port measurement when multiple port SRS are transmitted.
Proposal 3: There is no specification impact for single port measurement when multiple port SRS are transmitted.
2.3. Scheduling restriction 
In RAN4#92 it is agreed that

	· Scheduling restriction for CLI measurement

· SRS-RSRP measurement

· Depending on the UE capability, UE is not expected to receive PDCCH/PDSCH on SRS-RSRP measured OFDM symbols, and on Y data symbol before SRS-RSRP measured symbol in intra-band CA.

· CLI-RSSI measurement

· Depending on the UE capability, UE is not expected to receive PDCCH/PDSCH on CLI-RSSI measured OFDM symbols in intra-band CA. 

· FFS for scheduling restriction on X data symbol before CLI-RSSI measured symbol

· Y and X values depends on TCLI.


One open issue is whether CLI-RSSI measurement should cause scheduling restriction on data symbols before the symbol configured as CLI-RSSI measurement resource. Not allowing this restriction means UE has to use the downlink reference timing in the serving cell for CLI-RSSI measurement, i.e. the constant offset has to be zero (or less than CP).

In our understanding, with downlink reference timing in the serving cell means UE is measuring normal RSSI instead of CLI-RSSI. The motivation of CLI-RSSI is to evaluate the total power level of UL transmissions by UEs in neighbour cells. To get an accurate and meaningful estimation, it is reasonable for UE to apply some constant offset, otherwise it may get a low RSSI because the UL transmissions by neighbour cell UEs are not falling into the receive timing window. In addition, UE may be configured to measure SRS-RSRP and CLI-RSSI on the same symbol, and the same constant offset needs to be used.
Proposal 4: Define same scheduling restriction for SRS-RSRP and CLI-RSSI measurements.

The exact values X and Y depends on TCLI. In our companion paper, we propose to define TCLI as 17.67us or 20.67us for FR1, and 10.67us for FR2. It corresponds to 1 symbol for SCS of 15/30kHz in FR1 and 60kHz in FR2, and 2 symbols for SCS of 60kHz in FR1 and 120kHz in FR2.

Proposal 5: Scheduling restriction applies on the SRS-RSRP and CLI-RSSI symbols, and X data symbols before the SRS-RSRP and CLI-RSSI symbols, where X is 

· 1 symbol for SCS of 15/30kHz in FR1 and 60kHz in FR2, and 

· 2 symbols for SCS of 60kHz in FR1 and 120kHz in FR2
2.4. Report mapping 
The only remaining issue in report mapping is whether SRSR-RSRP measurement should be with 1dB or 2dB step size. The former leads to one more bit in the reporting message. In our view, as the SRSR-RSRP reporting is L3 reporting via RRC message, 1 bit overhead should not be a big issue, so we prefer to use the same step size as SS-RSRP measurement.
Proposal 6: Use 1dB step size for SRS-RSRP measurement report mapping.

3. Conclusions

In this paper we provided our views on the remaining open issues in CLI measurement.
Proposal 1: SNR side condition for SRS-RSRP measurement is defined with option 1 (SNR with zero timing error).

Proposal 2: SNR side condition for SRS-RSRP measurement is defined as -3dB. Measurement period of SRS-RSRP should allow UE averaging over 3 samples.

Proposal 3: There is no specification impact for single port measurement when multiple port SRS are transmitted.
Proposal 4: Define same scheduling restriction for SRS-RSRP and CLI-RSSI measurements.

Proposal 5: Scheduling restriction applies on the SRS-RSRP and CLI-RSSI symbols, and X data symbols before the SRS-RSRP and CLI-RSSI symbols, where X is 

· 1 symbol for SCS of 15/30kHz in FR1 and 60kHz in FR2, and 

· 2 symbols for SCS of 60kHz in FR1 and 120kHz in FR2
Proposal 6: Use 1dB step size for SRS-RSRP measurement report mapping.
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