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1	Introduction
During RAN4#91 meeting, the RRM core requirements for CLI measurement were further discussed and the way forward was approved in [1]. The common understanding is reached that the DL measurement timing error (Te) brings impacts to the CLI SRS-RSRP measurement accuracy and needs to be considered in RAN4 specification (as cited below). However, it is still unclear how to capture the timing error impact when defining the measurement accuracy requirements.

               · DL Measurement timing error
· Define at least timing error value for test case
· Option 1: [13.5]usec for FR1 and [7.2]usec for FR2
· Option 2: other values are not precluded for further analysis 
· Downlink timing error without constant offset
· E.g.) Te_CLI = (NTA_offset + NTA)A + Dpropagation_V – Dpropagtion_V2A
· (NTA_offset + NTA)A : timing advance for aggressor(A) UE
· Dpropagation_V : downlink propagation delay for victim(V) UE from the gNB of the victim UE 
· Dpropagtion_V2A : propagation delay from aggressor(A) UE to victim(V) UE
· Constant offset value for timing adjustment for SRS-RSRP measurement is up to UE implementation

In this contribution, we first clarify the understanding of timing error in section 2. In section 3, we discuss how to capture the timing error aspect when specifying the CLI SRS-RSRP measurement accuracy requirements. Finally, we conclude remarks with the proposals in Section 4.
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]2	Timing error 
The impact from timing error has been well recognized in previous meetings. As seen from the simulation results [2-4], the measurement accuracy of the CLI SRS-RSRP is severely degraded when the Te becomes significantly larger than the cyclic prefix (CP). Despite of different proposals, companies are aligned that the timing error needs to be considered when specifying the accuracy requirements. It is suggested defining timing error as one of the side conditions for CLI SRS-RSRP accuracy requirement.  
Proposal1: Define the timing error as one of the side conditions for CLI SRS-RSRP accuracy requirements.
When discussing the timing error impact, the timing sequence of both gNBs and UEs is illustrated to formulate Te in mathematical equation. An example formulation is also provided in the WF as in the introduction text block. However, As the victim UE has no information about the timing of aggressors UE and the CLI SRS propagation conditions, the victim UE cannot obtain the values of respective parameters e.g. NTA, Dpropagtion_V2A, nor derive the exact Te. Including such mathematical equation only tells the parameters are unknown to Te and would not help define the accuracy requirements. Therefore, a description of the timing error to apply during test would be sufficient to ensure the aligned understanding from the victim UEs’ point of view. 
Observation1: The mathematical equation of Te only tells the parameters are unknown to the victim UE and does not help define the accuracy requirements. 
Observation2: A description of the timing error to apply during test is sufficient to ensure the aligned understanding from the victim UEs’ point of view.
Referring to the timing sequence in Figure 1, Te is calculated as the time difference between the instant when the aggressor signal arrives at the victim UE and the victim UE downlink timing of the reference cell. The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell. This timing shall be used when the victim UE measures the SRS-RSRP according to the CLI measurement configuration. However, the RAN1 agreed that the victim UE is not required to perform time tracking or time adjustment other than a constant offset i.e. Toffset relative to its own DL timing for the CLI measurement. It means the victim UE has the liberty to determine and apply an offset with reference to the DL timing. The real timing error resulted at the victim UE could be somehow reduced. Therefore, the constant offset, determined by the UE though, has the impact to the real timing error and needs to be taken into account when defining the Te. 
Observation3: The constant offset determined by the UE has the impact to the real timing error and needs to be taken into account when defining the Te. 
Given above observations, the Te is determined as the time difference between the instant when SRS signal arrives at the victim UE and the timing of the CLI measurement. The timing of CLI measurement depends on the DL timing of the reference cell as well as the constant offset. It is proposed to include such definition to the spec. Considering the test cases, a common constant offset e.g. zero or NTA_offset shall be assumed to facilitate the test procedure. 
Proposal2: It is proposed to define Te as the time difference between the instant when SRS signal arrives at the victim UE and the timing of the CLI measurement. 
Proposal3: A common constant offset e.g. zero or NTA_offset shall be assumed when defining the test cases. 
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Figure 1 Exampled time sequence of CLI SRS-RSRP measurement
3. CLI SRS-RSRP Accuracy Requirements
The timing error impact to the measurement accuracy has been shown in [2] and [5]. It is observed that the measurement accuracy of SRS-RSRP varies significantly with the increase of timing error. To the extreme case, the victim UE may not be able to measure the configured SRS resources or even measure the wrong resource blocks, which leads to unnecessary and meaningless CLI measurement. It would therefore be beneficial to define a maximum allowed timing error, i.e. timing error limit, to ensure the CLI measurement is performed in at least reasonable way. This would be useful for setting accuracy requirements for feature verification testing. It is suggested at least defining a Timing Error limit as a side condition for CLI SRS-RSRP accuracy requirement. 
Proposal 4: It is proposed to define at least a Timing Error Limit as a side condition for CLI SRS-RSRP accuracy requirement. 
The value of the Te limit depends on how accurate the CLI measurement is expected to be. According to the simulation results in [5] with example case depicted in Table 1, it could be seen when the Te is below or only slightly larger than the CP, the CLI SRS-RSRP error remains very small. It is proposed to at least define Te ≤ CP as a side condition to ensure a reliable CLI SRS-RSRP measurement with minimum Te impact.  
Proposal5: It is proposed to at least define Te ≤ CP as a side condition to ensure a reliable CLI SRS-RSRP measurement with minimum Te impact.  
As the CLI measurement is to help the network identify the potential interference to the best efforts, there is no mandatory behavior triggered from the network upon reception of the measurement reports. We may consider relaxing the accuracy requirements to avoid too strict side conditions. From the simulation results, the SRS-RSRP error degrades with the increase of Te, but the accuracy is still in acceptable range up to 2*CP. The side condition CP < Te ≤ 2*CP could be also considered with the corresponding relaxed accuracy requirements. It is proposed that RAN4 have this discussed and decide whether a relaxed CLI SRS-RSRP accuracy requirement is needed with the side condition CP < Te ≤ 2*CP.      
Proposal6: It is proposed that RAN4 discuss and decide whether a relaxed accuracy requirement is needed for CLI SRS-RSRP measurement with the side condition CP < Te ≤ 2*CP.      
Referring to the simulation results for all cases in [5], it is proposed to adopt the CLI SRS-RSRP accuracy requirements as shown in Table 2 and Table 3 on the side condition of Proposal 5 and proposal 6 respectively. The accuracy of CLI SRS-RSRP is defined as the SRS-RSRP measured from one SRS compared to the ideal value of SRS-RSRP.
Proposal7: It is proposed to adopt the CLI SRS-RSRP accuracy requirements as shown in Table 2 and Table 3 on the side condition of Proposal 5 and proposal 6 respectively.
As discussed in section 2, the real Te taking effect at the victim UE depends on the TA of the aggressor UE, the propagation delay of the SRS, the constant offset, the cell phase synchronization accuracy etc. For each CLI SRS-RSRP measurement, the Te would be different and is unknown by the network. Upon reception of the CLI measurement results, the network has no means to distinguish a case of an accurate but low interference measurement from an inaccurate but high Te measurement. Consequently, the value of the CLI RSRP measurement for network CLI mitigation planning may be reduced unless dealt with. An indication from the victim UE about the Te status or whether the side condition is fulfilled is hence required. It is proposed that the UE indicates whether the Te side condition is fulfilled when performing CLI SRS-RSRP measurement. 
Proposal8: It is proposed that the UE indicates whether the Te side condition is fulfilled when performing CLI SRS-RSRP measurement.  
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Table 1: Results for CLI SRS-RSRP simulation example case (Sim run #3 in [5])
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	Accuracy
	Conditions

	Normal condition
	Extreme condition
	
Te
	SRS 
Ês/Iot
	Io Note 1 range

	
	
	
	
	NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	±0.8
	X
	




<CP
	-5 dB
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-70

	
	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-70

	
	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-70

	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-70

	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-70

	
	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-70

	
	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-70

	
	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	NR operating band groups in FR1 are as defined in clause 3.5.2.


Table 2: CLI SRS-RSRP accuracy proposal for Te ≤ CP
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	
Te
	SRS 
Ês/Iot
	Io Note 1 range

	
	
	
	
	NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	±1.9

	X
	




CP < Te ≤ 2*CP
	-5 dB
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-70

	
	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-70

	
	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-70

	
	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-70

	
	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-70

	
	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-70

	
	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-70

	
	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	NR operating band groups in FR1 are as defined in clause 3.5.2.


Table 3: CLI SRS-RSRP accuracy proposal for CP < Te ≤ 2*CP

4 	Conclusion
This contribution clarified the timing error and discussed how to capture the timing error as a side condition for CLI SRS-RSRP accuracy requirements. The observations and proposals are summarized as below: 
Proposal1: Define the timing error as one of the side conditions for CLI SRS-RSRP accuracy requirements.
Observation1: The mathematical equation of Te only tells the parameters are unknown to the victim UE and does not help define the accuracy requirements. 
Observation2: A description of the timing error to apply during test is sufficient to ensure the aligned understanding from the victim UEs’ point of view.
Observation3: The constant offset determined by the UE has the impact to the real timing error and needs to be taken into account when defining the Te. 
Proposal2: It is proposed to define Te as the time difference between the instant when SRS signal arrives at the victim UE and the timing of the CLI measurement. 
Proposal3: A common constant offset e.g. zero or NTA_offset shall be assumed when defining the test cases. 
Proposal 4: It is proposed to define at least a Timing Error Limit as a side condition for CLI SRS-RSRP accuracy requirement. 
Proposal5: It is proposed to at least define Te ≤ CP as a side condition to ensure a reliable CLI SRS-RSRP measurement with minimum Te impact.  
Proposal6: It is proposed that RAN4 discuss and decide whether a relaxed accuracy requirement is needed for CLI SRS-RSRP measurement with the side condition CP < Te ≤ 2*CP.      
Proposal7: It is proposed to adopt the CLI SRS-RSRP accuracy requirements as shown in Table 2 and Table 3 on the side condition of Proposal 5 and proposal 6 respectively.
Proposal8: It is proposed that the UE indicates whether the Te side condition is fulfilled when performing CLI SRS-RSRP measurement.  
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