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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 timing error in CLI measurement. Other remaining issues are addressed in our companion paper.
2. Discussion
In [1] it is agreed that

	· Definition for DL timing error (TCLI) 
· DL timing error is the time difference between downlink reference timing in the serving cell and SRS arrival time. 
· RAN4 will define the timing error as the side condition for SRS-RSRP.
· E.g., TCLI = NTA_offset + Tother
· NTA_offset 20usec for EN-DC(TDD), 13usec for FR1, 7usec for FR2
· FFS on whether the cell phase synchronization error (3usec) is added for TCLI
· Decide whether side condition is needed or not in next meeting
· FFS on  whether the same side condition (TCLI) for sub-band RSSI
· Decide whether side condition is needed or not in next meeting


In our understanding, to complete the SRS-RSRP measurement requirements, RAN4 needs to discuss and decide on 

· the exact value of TCLI as the side condition 

· the assumption of residual timing error for defining SRS-RSRP accuracy

· need for timing error condition for CLI-RSSI

2.1. Value of TCLI
The exact value of TCLI can be derived as NTA_offset + Tother, where Tother is mainly accounting for Tprop_V + Tprop_A  – Tprop_V2A as we discussed in our previous paper [2], where Tprop_V, Tprop_A and Tprop_V2A are illustrated in Figure 1.
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Figure 1: Illustration of CLI measurement scenario
The values of Tprop_V, Tprop_A and Tprop_V2A depends on the locations of the aggressor and victim UEs, and it is not a constant value for all UE pairs. The maximal value of Tprop_V + Tprop_A  – Tprop_V2A is occurring when the two UEs are at the edge of their respective serving cells and are close to each other, such that Tprop_V and  Tprop_A equal to the propagation delay to the cell edge and Tprop_V2A is zero.
In last meeting, there is a common understanding to focus CLI measurement requirements on scenarios with ISD=500m for FR1 and ISD=200m for FR2. This gives maximal value of Tprop_V + Tprop_A  – Tprop_V2A as 1.67us for FR1 and 0.67us for FR2. 

Another factor to consider is the cell phase error. In our view, this uncertainty cannot be avoided in CLI measurement as the timing difference between two neighbouring cells can be of any value in the range from zero to 3us. This will impact the UE measurement performance, and should be considered in the accuracy requirements. Otherwise, it implies the network synchronization requirements are tightened when CLI measurements are configured.
Proposal 1: TCLI is defined as NTA_offset + Tother, where Tother is 4.67us for FR1 and 3.67us for FR2.

2.2. Assumption for deriving accuracy
If assume NTA_offset as 13us for FR1 and 7us for FR2, TCLI is 17.67us for FR1 and 10.67us for FR2. If we simply assume TCLI as residual timing error for deriving accuracy requirements (assume UE uses constant offset as zero), we can expect that the accuracy will be quite bad due to large timing error.
Therefore, we think when deriving accuracy requirements, UE should be assumed to use a reasonable constant offset. Since NTA_offset is a component without any uncertainty and the main contributor in numerical values, the constant offset should at least account for NTA_offset. The residual timing error is Tother, and it should be up to UE implementation whether and how to account for it in the constant offset. To consider the worst case, the accuracy requirements should be defined based on residual timing error of 4.67us for FR1 and 3.67us for FR2.
Proposal 2: SRS-RSRP accuracy requirements should be defined based on residual timing error of Tother.

Above proposal means UE is required to handle any residual timing error in the range from zero to 4.67us for FR1 and 3.67us for FR2, so in the tests the timing error (time difference between downlink reference timing in the serving cell and SRS arrival time) can be any value in the range from NTA_offset to NTA_offset + Tother.
Proposal 3: In SRS-RSRP measurement tests, the timing error can be any value in the range from NTA_offset to NTA_offset + Tother.
2.3. Condition for CLI-RSSI
In RAN4#92 it is FFS whether the side condition on timing error is needed for CLI-RSSI measurement, in particular for sub-band RSSI. In our view, CLI-RSSI measurement is different from SRS-RSRP because UE is not measuring any specific signal, but the total power on the configured time-frequency resource, so it is not feasible to define similar timing error condition as for SRS-RSRP. There could be in some cases many UEs in neighbour cells transmitting UL in the RSSI resource, while in other cases it is possible that no UE is transmitting anything. In other words, there is no reference (like SRS arrival time for SRS-RSRP) to define the timing error for CLI-RSSI.
Proposal 4: Condition on timing error is not defined for CLI-RSSI measurement.

On the other hand, without a condition on timing error, the signals (if any) UE measures for RSSI could be with any timing difference relative to the downlink reference timing in the serving cell, i.e. the power of the signals may partially or even not fall into the receive timing window of the UE. This should be considered in the test cases – the test setup should ensure the signal/noise UE measures for the test purpose falls in the receive timing window that UE uses for CLI-RSSI measurement.
Proposal 5: The test setup for CLI-RSSI measurement should ensure the signal/noise UE measures for the test purpose falls in the receive timing window that UE uses for CLI-RSSI measurement.
3. Conclusions

In this paper we provided our views on the timing error in CLI measurement.
Proposal 1: TCLI is defined as NTA_offset + Tother, where Tother is 4.67us for FR1 and 3.67us for FR2.

Proposal 2: SRS-RSRP accuracy requirements should be defined based on residual timing error of Tother.

Proposal 3: In SRS-RSRP measurement tests, the timing error can be any value in the range from NTA_offset to NTA_offset + Tother.
Proposal 4: Condition on timing error is not defined for CLI-RSSI measurement.

Proposal 5: The test setup for CLI-RSSI measurement should ensure the signal/noise UE measures for the test purpose falls in the receive timing window that UE uses for CLI-RSSI measurement.
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