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[bookmark: _GoBack]1	Introduction
During RAN4#92 meeting, the RRM core requirements for CLI measurement were further discussed and the way forward was approved in [1]. While the list of the RRM requirements was identified in the WF, the values of the respective requirements were not yet decided. In this contribution, we discuss the open issues of RRM Core requirements for CLI measurement and provide our recommendation based on the simulation results [2]. 
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Measurement resource configuration
RAN1 has agreed that the measurement resource for CLI SRS-RSRP measurement is configured by SRS resource configuration [3]. RAN4 discussed the SRS-RSRP measurement resource configuration and agreed to change some parameters (highlighted yellow part) as in Table 1. An LS was sent to RAN2/RAN1 notifying the change [4]. 
Among the changes to the SRS resource configuration, it was agreed to use single port for per SRS measurement resource. However, SRS could be transmitted from the aggressor UE over single or multiple ports i.e. nrofSRS-Port = 1, 2 or 4. In case multiple ports are configured, 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, measuring the single port on the SRS measurement resource would result in partial CLI level detection. Either the network need scale the measurement triggering conditions or the CLI measurement reports would not be properly triggered. It is suggested that RAN4 study the impact on the CLI measurement accuracy considering single port vs. multiple port SRS transmission for SRS.
Proposal1: RAN4 should study the impact on the CLI measurement accuracy considering single port vs. multiple port SRS transmission for SRS.
Measurement bandwidth
According to [5], the SRS bandwidth is determined by the higher layer parameter freqHopping as shown in Table 1.  For CLI measurement purpose, it was agreed that b-hop and b-SRS should be configured with condition b-hop > b-SRS, which means no frequency hopping is assumed for SRS transmission. The SRS transmission bandwidth configuration is determined based on the Table 6.4.1.4.3-1 in [6]. In the simulation [2], the SRS-RSRP accuracy performance is evaluated given the transmission bandwidth 20 RBs and 40 RBs. However, only at low SNR a slight accuracy improvement is observed for 40 RB, thus we are foreseeing that the SRS measurement bandwidth does not impact the accuracy performance significantly. 
The WF has indicated two options 24 RBs or 48 RBs. The SRS transmission bandwidth depends on the SRS usage scenario. It is understood that a narrow band SRS allocation would likely be configured, considering that CLI problems commonly arise at the coverage challenged cell edge. If the cell edge is concerned as the key scenario, a narrow band e.g. 24 RBs can be assumed for the accuracy requirements. It is proposed to assume 24 RBs as the SRS bandwidth for determining the CLI SRS-RSRP accuracy requirements. 
Proposal2: It is proposed to assume 24 RBs as the SRS bandwidth for determining the CLI SRS-RSRP accuracy requirements. 

Table 1 CLI SRS-RSRP measurement configuration
	Parameter name in specification
	Final decision in RAN4

	SRS-scs
	15, 30, 60 kHz for FR1
60, 120 kHz for FR2

	nrofSRS-Ports
	1

	transmissionComb
	n2 comboffset (0,1), cyclicShift (0,…,7)
n4 comboffset (0,..,3), cyclicShift (0,…,11)

	resourceMapping
	startPosition INTEGER (0,…,5)
nrofSymbols ENUMERATED {n1}
repetitionFactor ENUMERATED {n1}

	freqDomainPosition
	0,…,67

	freqDomainShift
	0,…,268

	freqHopping note1
	c-SRS INTEGER (0,…,63)
b-SRS INTEGER (0,…,3)
b-hop INTEGER (0,…,3)

	groupOrSequenceHopping
	neither

	SRS-Measurement-PeriodicityAndOffset
(only periodic)
	sl1 NULL, 
sl2 INTEGER(0..1), 
sl4 INTEGER(0..3), 
sl5 INTEGER(0..4), 
sl8 INTEGER(0..7), 
sl10 INTEGER(0..9), 
sl16 INTEGER(0..15), 
sl20 INTEGER(0..19), 
sl32 INTEGER(0..31), 
sl40 INTEGER(0..39), 
sl64 INTEGER(0..63), 
sl80 INTEGER(0..79), 
sl160 INTEGER(0..159), 
sl320 INTEGER(0..319), 
sl640 INTEGER(0..639)

	 Note 1: b-hop and b-SRS should be configured with condition b-hop > b-SRS. The condition means no frequency hopping. 



The number of samples for measurement requirements
In the simulation, we observe only minor impact on accuracy from the number of samples. One sample may be too low to derive a stable CLI SRS-RSRP measurement result. Using 3 or 5 samples show almost the same performance. Considering that a smaller number of samples helps with a quick filtering of the measurement result, it is proposed to adopt 3 samples for CLI SRS-RSRP measurement requirements.
Proposal3: It is proposed to adopt 3 samples for CLI SRS-RSRP measurement requirements.
Measurement gap
Following RAN2#106 meeting, an LS was sent to RAN4 asking whether measurement gap needs to be configured for SRS-RSRP or CLI-RSSI measurements. As CLI measurement intends to identify the cross-link interference the victim UE is suffering during its normal DL reception, it would be sufficient to measure on the serving cell and within the active BWP. The RAN1 LS has clearly indicated that the UE operates CLI RSSI measurement within the active BWP. For CLI SRS-RSRP, RAN1 agreed it is not required to measure SRS using different SCS compared to the downlink active BWP SCS of the same carrier, so the same SCS can be assumed for CLI SRS-RSRP measurement within the active BWP. Similarly as the intra-frequency measurement, the CLI measurement can be performed without measurement gaps. It is proposed to not configure measurement gaps for CLI measurement.  
Proposal4: It is proposed to not configure measurement gaps for CLI measurement.  
Scheduling restriction
According to RAN1 agreement, UE may not be required to assume that PDSCH is FDMed with SRS measurement resource depending on UE capability discussions. While RAN4 WF has adopted the agreement and defined the scheduling availability accordingly, it is not clear how it depends on the UE capability. There is risk that RAN4 defines the scheduling restriction based on unclear UE capability assumption. It is suggested to further clarify with RAN1 on the UE capability regarding to FDMed operation between PDSCH and SRS-RSRP measurement. 
Proposal5: It is suggested to further clarify with RAN1 on the UE capability regarding to FDMed operation between PDSCH and SRS-RSRP measurement.
3 	Conclusion
This contribution discusses the open issues of RRM Core requirements for CLI SRS-RSRP measurement and provide our recommendation based on the simulation result. The observations and proposals are summarized as below:
Proposal1: RAN4 should study the impact on the CLI measurement accuracy considering single port vs. multiple port SRS transmission for SRS.
Proposal2: It is proposed to assume 24 RBs as the SRS bandwidth for determining the CLI SRS-RSRP accuracy requirements. 
Proposal3: It is proposed to adopt 3 samples for CLI SRS-RSRP accuracy requirements.
Proposal4: It is proposed to not configure measurement gaps for CLI measurement.  
Proposal5: It is suggested to further clarify with RAN1 on the UE capability regarding to FDMed operation between PDSCH and SRS-RSRP measurement.
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