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Introduction
During RAN4#92 meeting, it was agreed to define the timing error (TCLI) as the side condition at least for CLI SRS-RSRP measurement. However, there was no consensus how to derive the value for the side condition. Many open issues are still on the table as indicated below in the way forward [1]. In this contribution, we are discussing how to determine the TCLI value when specifying the measurement accuracy requirements. 
           · 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


Timing error as side condition
During RAN4#92 meeting, the definition of timing error was agreed as the time difference between downlink reference timing in the serving cell and SRS arrival time. It is for further study whether the cell phase synchronization error (Tcpa) shall be considered. As shown in the timing sequence in Figure 1, if the aggressor and victim cells are not perfectly synchronized, the cell phase difference would also contribute to TCLI and may shift the measurement window by additional Tcpa, which is up to 3us according to the cell phase synchronization accuracy requirement as specified in [2]. As it is unlikely to achieve perfect synchronization among neighboring cells in the field deployment, Tcpa shall be considered when deriving the TCLI value.  
Proposal1: The cell phase synchronization error shall be considered when deriving the TCLI value.  
From the discussion, it is understood that the UE has no means to derive the timing error without time tracking. It just measures the CLI over the configured resources and applies a constant offset autonomously. Considering the test cases, the timing error side condition could be intentionally managed by monitoring the SRS arrival time in the lab. However, it is not feasible in real deployment because of unawareness of aggressors at the victim UE. The side condition may not be fulfilled, and the CLI SRS-RSRP measurement accuracy requirements cannot be ensured at the network side. 
Observation1: The CLI SRS-RSRP accuracy requirements on condition of timing error are testable only in lab scenario. 
As the network is supposed to change the DL/UL slot configuration based on the CLI measurement results, the inaccurate results may cause false or unnecessary network reconfiguration. Some assistance information is expected to make the CLI results usable in practice. Although the UE is not required to perform time tracking or time adjustment for SRS-RSRP measurement as indicated by RAN1, it does not exclude the possibility that some UE may acquire the SRS timing and thus make sure the TCLI side condition is met for the associated SRS-RSRP measurement result. In this case, the UE can indicate whether the timing side condition is fulfilled to help the network understand the accuracy of the received measurement result and hence react properly. 
Proposal2: Depending on the UE capability, the UE may indicate whether the timing side condition is fulfilled to help the network understand the accuracy of the received measurement result and hence react properly.  
Alternatively, the network may provide some information on the timing condition, or whether to apply the constant offset. Although the network is not aware of the exact timing error either, it owns more information than a UE could do e.g. the timing advance of both aggressor and victim UEs. The network may estimate the SRS arrival time and indicate it to the UE, or inform the offset value, to ensure the timing side condition is met for the SRS-RSRP measurement.     
Proposal3: The network may indicate the SRS timing to the UE, or inform the offset value, to ensure the timing side condition is met for the SRS-RSRP measurement.
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Figure 1 Exampled time sequence of CLI SRS-RSRP measurement
As the constant offset is supposed to reduce the impact from timing error, the TCLI value shall be derived as the worst case where the acceptable CLI measurement accuracy is resulted. According to the simulation results in Table 1, when TCLI is larger than twice of the cyclic shift (CP), the CLI SRS-RSRP error is significantly increased which results in poor accuracy level. It is proposed to define TCLI = 2*CP as a side condition to ensure the CLI SRS-RSRP measurement with acceptable accuracy. Accordingly, the CLI SRS-RSRP accuracy requirements are shown in Table 2 on condition of preferred -3dB SNR, 3 samples and 48PRB measurement bandwidth [3]. The accuracy of CLI SRS-RSRP measurement is defined as the SRS-RSRP measured from the configured measurement resource compared to the ideal value of SRS-RSRP.
Proposal4: It is proposed to define TCLI = 2*CP as a side condition to ensure the CLI SRS-RSRP measurement with acceptable accuracy level.   
Proposal5: It is proposed to adopt the CLI SRS-RSRP accuracy requirements as shown in Table 2. 
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Table 1: Results for CLI SRS-RSRP simulation example case (Sim run #3 in [4])

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	
TCLI
	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
	




≤ 2*CP
	-3 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 TCLI = 2*CP


Conclusion
This contribution 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: 
1. The cell phase synchronization error shall be considered when deriving the TCLI value.  
Observation1: The CLI SRS-RSRP accuracy requirements on condition of timing error are testable only in lab scenario. 
Proposal2: Depending on the UE capability, the UE may indicate whether the timing side condition is fulfilled to help the network understand the accuracy of the received measurement result and hence react properly.  
Proposal3: The network may indicate the SRS timing to the UE, or inform the offset value, to ensure the timing side condition is met for the SRS-RSRP measurement.
Proposal4: It is proposed to define TCLI = 2*CP as a side condition to ensure the CLI SRS-RSRP measurement with acceptable accuracy level.   
Proposal5: It is proposed to adopt the CLI SRS-RSRP accuracy requirements as shown in Table 2.
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