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1	Introduction
During RAN4#92 meeting, the RRM core requirements for CLI measurement were discussed and the way forward was agreed in [1]. For the following requirement aspects, alternative options were still on the table for further discussion. In this contribution, we are studying the open issues of the CLI SRS-RSRP measurement requirements as listed below and providing our recommendations.
	· Reference SNR for SRS signal
· Option 1: SNR with zero timing error
· Option 2: SNR with timing error (TCLI)
· Decide one of the options in next meeting
· The number of samples for measurement accuracy
· Option1: 3 samples
· Option2: Single shot
· SRS-RSRP reporting range
· Option1: 1dB step size
· Option2: 2dB step size
· FFS for the measurement performance for single port measurement when multiple port SRS are transmitted
· 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.
· Y and X values depends on TCLI.
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SNR Side condition
The side condition is understood as the minimum value required by the UE to perform measurement. Normally it refers to the SNR level over the configured measurement resources, i.e. #4 OFDM symbol as indicated in Figure 1. However, for CLI SRS-RSRP measurement, the victim UE performs measurement on the resource which is shifted by a timing error (TCLI) with reference to the configured one [2]. If the UE applies the constant offset, the timing error would be further adjusted by a constant offset (Toffset). As the TCLI is unexpected and may differ from time to time, the SNR side condition shall be considered over an explicitly designated resource as is done for existing L3 measurement. It also helps define the test cases under a constant benchmark. Therefore, we propose defining the side condition over the configured CLI-RSRP measurement resources without applying timing error or the constant offset. 
As for the SNR value, the simulation shows that the measurement accuracy is insensitive to SNR side condition. However, it is difficult to identify the SRS signals from noise at a lower SNR condition. We see it feasible to adopt the same side condition as specified for CSI-RS based L1-RSRP measurement, i.e. -3dB. According to the explanation above, as -3dB is applied to the configured measurement resource, the SNR over the “measured” resource block is expected to be higher than -3dB. 
[image: ]

Figure 1. Different options of SNR side condition
Proposal1: It is proposed to define the SNR side condition as Option 1: SNR with zero timing error.
Proposal2: The SNR side condition for CLI measurement is -3dB. 

The number of samples  
RAN1 has sent a LS to RAN2/RAN4 indicating the RRC parameters for NR CLI handling [3]. According to the LS, only periodic CLI measurement is applicable for resource type for SRS-RSRP measurement, and the measurement periodicity can be configured from 1 slot up to 640 slots i.e. 640ms in case of 15kHz. While the higher number of samples leads to a better measurement accuracy, it takes longer measurement time to do the averaging/filtering. From the simulation [4], we have observed good performance using 3 samples for CLI SRS-RSRP measurement. It works well when the measurement periodicity is small but would result in up to 2s measurement time in case of very long measurement cycle. Considering the time-varying interference situation, the 2s delayed measurement result seems to be insensible to the network especially if the result is used to determine whether to adjust the DL/UL subframe configuration. It is therefore proposed to define the number of samples in terms of the CLI SRS-RSRP measurement periodicity. For instance, 3 samples could be defined for the measurement periodicity (sl1,sl2…sl160) and single shot measurement can be applied for the long measurement periodicity (sl320, sl640), as shown in Table 1.    
Table 1. Measurement period for CLI SRS-RSRP measurement
	CLI SRS-Measurement-Periodicity (number of slots)
	Number of measurement samples

	Sl1, Sl2, Sl4…..Sl160
	3 samples

	Sl320, Sl640
	1 sample


Proposal3: It is proposed to apply 3 samples for the measurement periodicity (sl1,sl2…sl160) and one shot measurement given the measurement periodicity (sl320, sl640), as exampled in Table 1.

SRS-RSRP reporting range
The granularity of the reporting range shall be determined based on the measurement accuracy requirements. A larger step size could be considered only if the accuracy requirement is relaxed. As the CLI measurement is supposed to support the network reconfiguration of dynamic TDD, the measurement result should not deviate too much and a similar accuracy as intra-frequency measurement is expected. Therefore, the 1dB step size as specified for RSRP measurement reporting range shall be applied to CLI SRS-RSRS measurement.    
Propsoal4: The 1dB step size shall be applied to the CLI SRS-RSRP reporting range.
Measurement resource configuration
RAN1 has agreed that the measurement resource for CLI SRS-RSRP measurement is configured by SRS resource configuration. It is understood from RAN1 that the aggressor UE would not send dedicated SRS for CLI measurement (except for group aggressor UEs). That is, the SRS may be transmitted from the aggressor over single or multiple ports i.e. nrofSRS-Port = 1, 2 or 4 depending on SRS usage in the aggressor UE. Typically, 2 antenna ports are popularly configured for UE supporting 2T2R or 2T4R, where the aggressor UE splits the transmit power on active UL BWP of the carrier equally across the configured antenna ports of SRS [5]. 
At the victim UE, if single port is always configured for SRS-RSRP measurement, the UE can only detect part of the CLI i.e. the measurement result is supposed to be ideally 3dB lower than the real CLI level. The TCLI impact may even degrade the measurement result due to the vulnerability w.r.t. TO and FO errors of the cyclic shift detection that corresponds to each port. To address the issue, the network has to adaptively scale the triggering conditions as well as the received measurement result for determining the suitable TDD configuration, which also upscales the measurement error. Otherwise the CLI SRS-RSRP measurement report would not be properly triggered or the network could not take proper action. To facilitate the network behavior, it is proposed to allow configuring multiple antenna ports for CLI SRS-RSRP measurement configuration. As the number of ports is already included in the RRC CLI measurement configuration, the values of the IE should not be restricted to one.   
Proposal5: The number of antenna ports for CLI SRS-RSRP measurement can be configured to 1 and 2.
Scheduling restriction
According to the way forward, 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. The value of Y depends on the timing error (TCLI). As discussed in [2], if TCLI ≤ 2*CP is defined as the side condition, the time shift of the SRS from the aggressors would always fall into one OFDM symbol before or after the configured measurement resource. It is therefore to propose Y=1 as the scheduling restriction for SRS-SRPP measurement.    
Proposal6: It is proposed to define Y=1 for CLI SRS-RSRP measurement.
3 	Conclusion
This contribution discusses the open issues of RRM Core requirements for CLI SRS-RSRP measurement and provides our recommendations. The proposals are summarized as below:
Proposal1: It is proposed to define the SNR side condition as Option 1: SNR with zero timing error.
Proposal2: The SNR side condition for CLI measurement is -3dB. 
Proposal3: It is proposed to apply 3 samples for the measurement periodicity (sl1,sl2…sl160) and one shot measurement given the measurement periodicity (sl320, sl640), as exampled in Table 1.
Propsoal4: The 1dB step size shall be applied to the CLI SRS-RSRP reporting range.
Proposal5: The number of antenna ports for CLI SRS-RSRP measurement can be configured to 1 and 2.
Proposal6: It is proposed to define Y=1 for CLI SRS-RSRP measurement.
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