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1. Introduction

In RAN4#93, the RRM requirements for CLI measurement were almost finalized, and two CRs [1-2] were approved introducing measurement requirements and measurement performance requirements in 38.133. In particular, it was agreed that

	SNR side condition: SNR = 1 dB
Use 3 samples averaging for SRS-RSRP measurement accuracy
Define separate measurement accuracy per frequency range 

Define separate measurement accuracy depending on SCS


As the measurement period in terms of number of samples, as well as the SNR side conditions are agreed, one remaining issue is the exact accuracy requirements. In this paper, we will provide our simulation results of SRS-RSRP measurement accuracy.
In addition, one LS [3] was sent from RAN2#108, where the RAN2 agreement on UE behaviour in case of FDMed CLI measurement resource and other DL channel/signal is conflicting with RAN4 earlier agreement, so in this paper we will also discuss on this issue. 
2. Discussion
2.1. SRS-RSRP accuracy
To derive the SRS-RSRP accuracy, we conducted simulations based on the latest agreement from RAN4#93. The other assumptions are used from [4]. All the parameters are listed in Table 1.
Table 1 Simulation assumptions

	Parameter
	Value

	
	FR1
	FR2

	Number of port
	1

	TransmissionComb
	2

	combOffset
	0

	Cyclic shift
	0

	StartPosition (SRS symbol start position)
	0

	Number of symbol
	1

	Number of RBs
	48

	Frequency domain position and shift
	0

	Periodicity [slot]
	20

	Number of measurement samples
	3

	Number of UE receive antennas
	2

	SINR (dB)
	+1

	UE speed (km/h)
	3

	Carrier Frequency (GHz)
	4
	30

	SCS (kHz)
	15, 30, 60
	60, 120

	Residual timing error (us)
	4.67
	3.67

	Propagation channel
	AWGN, TDL-A10, TDL-C100
	AWGN, TDL-A75, TDL-C300


The simulation results are shown in Table 2 and Table 3 for FR1 and FR2, respectively.
Table 2: Delta SRS-RSRP for FR1 cases
	SCS (kHz)

error
	Propagation
	5%
	50%
	95%

	15
	AWGN
	-0.38
	-0.06
	0.25

	
	TDL-A
	-0.56
	-0.03
	0.65

	
	TDL-C
	-0.60
	-0.07
	0.33

	30
	AWGN
	-1.00
	-0.63
	-0.25

	
	TDL-A
	-1.17
	-0.63
	-0.06

	
	TDL-C
	-1.17
	-0.71
	-0.31

	60
	AWGN
	-2.25
	-1.81
	-1.38

	
	TDL-A
	-2.49
	-1.83
	-1.27

	
	TDL-C
	-2.75
	-2.02
	-1.57


Table 3: Delta SRS-RSRP for FR2 cases
	SCS (kHz)

error
	Propagation
	5%
	50%
	95%

	60
	AWGN
	-1.69
	-1.25
	-0.88

	
	TDL-A
	-2.20
	-1.43
	-0.89

	
	TDL-C
	-2.07
	-1.42
	-0.97

	120
	AWGN
	-4.31
	-3.81
	-3.25

	
	TDL-A
	-5.61
	-4.27
	-3.46

	
	TDL-C
	-5.20
	-4.17
	-3.53


From the results, we can derive the worst case baseband error (ceiling to the next half dB) for SRS-RSRP as 

· FR1: 1dB for 15kHz, 1.5dB for 30kHz, 3dB for 60kHz

· FR2: 2.5dB for 60kHz, 6dB for 120kHz

For the RF margin we suggest to use the same values as assumed for SS-SRSP accuracy requirements, i.e. 2.5dB for FR1 and 4dB for FR2. The final accuracy at normal condition and normal Io will be 
· FR1: 3.5dB for 15kHz, 4dB for 30kHz, 5.5dB for 60kHz

· FR2: 6.5dB for 60kHz, 10dB for 120kHz

Proposal 1: The SRS-RSRP accuracy requirements at normal condition and normal Io are
· FR1: 3.5dB for 15kHz, 4dB for 30kHz, 5.5dB for 60kHz

· FR2: 6.5dB for 60kHz, 10dB for 120kHz

For extreme condition and high Io, we can follow the existing rules, i.e.
· Extreme condition with Io=-70dBm/BW is derived by adding 4.5/3dB for FR1/FR2 to the absolute L1-RSRP accuracy in normal condition. 
· Normal condition with Io=-50dBm/BW is derived by adding 3.5/3dB for FR1/FR2to the absolute L1-RSRP accuracy in normal condition with Io=-70dBm/BW.
· Extreme condition with Io=-50dBm/BW is derived by adding 2/2dB for FR1/FR2 to the absolute L1-RSRP accuracy in extreme condition with Io=-70dBm/BW.
2.2. CLI-RSSI accuracy
For CLI-RSSI, there is no baseband measurement error, but the uncertainty comes from the RF margin. We suggest to re-use the accuracy requirements from LAA RSSI, which are captured in 9.1.18.5.2 of 36.133, for CLI-RSSI in FR1, and to allow 1.5dB relaxation for FR2 considering the RF margin difference.
Proposal 2: Re-use LAA RSSI accuracy requirements for CLI-RSSI for FR1, and allow 1.5dB relaxation for CLI-RSSI for FR2.
2.3. Scheduling restriction
As indicated in [3], RAN2 agreed that 

	RAN2 further agreed the following related to the UE capabilities:

· FR1/FR2 diff should be “Yes” in general for all CLI capabilities.

· UE shall prioritize the DL transmission in case DL signal/channel and SRS RSRP resources are FDMed for UEs indicating the FDMed reception is not supported.

· UE shall prioritize the DL transmission in case DL signal/channel and CLI RSSI resources are FDMed for UEs indicating the FDMed reception is not supported.


The last 2 bullets are, however, conflicting with the RAN4 agreement to apply scheduling restriction for CLI measurement, which has been captured in the latest 38.133 through CR [1].

It is straightforward that when UE indicates FDMed reception is not supported, UE will not be able to do CLI measurement and receive DL signals/channels simultaneously. The question is which one should be prioritized and which one is to be dropped. 

· Following RAN2 agreement, reception of DL signals/channels is prioritized and UE is allowed to drop CLI measurement. 
· Following RAN4 agreement, CLI measurement is prioritized and UE is allowed to drop reception of DL signals/channels. 

In our view, the RAN4 defined UE behaviour is more reasonable, for following reasons.

· The CLI measurement performance is guaranteed, while the data loss is also under control because the scheduling restriction is clearly defined. 

· The UE behaviour is clear. Following RAN2 defined UE behaviour, UE needs to determine if there is DL signals/channels overlapping with the CLI measurement resource. This needs to be done early enough before the CLI measurement resource considering the following factors, and it will add UE complexity and increase the specification efforts. 
· UE needs time to plan its internal resources to perform CLI measurement or reception of DL signals/channels, and
· The timing of CLI measurement is advanced compared to DL signals/channels reception
Therefore, we suggest RAN4 to reply an LS to RAN2, raising up the inconsistence in the agreements, and suggesting RAN2 to revisit their agreement.
Proposal 3: RAN4 should inform RAN2 about the RAN4 agreement to apply scheduling restriction for CLI measurement, and suggest RAN2 to revisit their agreements as indicated in [3].
A draft LS is prepared in [5].

3. Conclusions

In this paper we provided our views on remaining issues for CLI measurement requirements.
Proposal 1: The SRS-RSRP accuracy requirements at normal condition and normal Io are

· FR1: 3.5dB for 15kHz, 4dB for 30kHz, 5.5dB for 60kHz

· FR2: 6.5dB for 60kHz, 10dB for 120kHz

Proposal 2: Re-use LAA RSSI accuracy requirements for CLI-RSSI for FR1, and allow 1.5dB relaxation for CLI-RSSI for FR2.

Proposal 3: RAN4 should inform RAN2 about the RAN4 agreement to apply scheduling restriction for CLI measurement, and suggest RAN2 to revisit their agreements as indicated in [3].
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