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Introduction
RRM requirements for low latency PRS measurement were discussed in RAN4#102-e, and the outcomes are captured in the WF [1]. According to the work plan, RAN4 should discuss the performance requirements and test cases for low latency. In our view, the following issues should be discussed.
· Accuracy requirements 
· Test cases 
In this paper we will provide our views on the above issues for low latency PRS measurement. 
Discussion
RRM core requirements for low latency mainly include 
· R1: M-sample
· R2: reduced Rx beam sweeping factor for FR2
· R3: enhanced Tlast
Accuracy requirements 
Among the 4 categories of core requirements, we understand only M-sample measurement will have impacts on accuracy requirements. In RAN4#101-bis-e, the side conditions for M-sample measurement have been agreed, which is captured in Table 1 from [2].
Table 1: side condition and accuracy for M-sample measurement from [2]
	Parameters
	Value

	No of samples w/o AGC (M1)
	1

	PRS Ês/Iot (dB)
	≥ -6

	Propagation conditions
	LOS

	PRS BW (RBs)
	≥ [48]

	Accuracy
	R16

	Repetition
	R16


As for some PRS measurement, multiple sets of accuracy are defined in Rel-16 for different Es/Iot and propagation channels, RAN4 needs to clarify which Rel-16 accuracy requirements are applicable for M-sample measurement in Rel-17.
For RSTD, there are two sets of accuracy for AWGN and NLOS fading respectively in Rel-16, and both are for Es/Iot of {-6, -13}dB for reference and target cell. Based on Table 1, the Rel-16 accuracy for AWGN should apply for AWGN in Rel-17, and the Rel-16 accuracy for NLOS should apply for LOS in Rel-17. All Rel-17 requirements are defined based on {-6, -6}dB for reference and target cell.
Proposal 1: For RSTD, define the accuracy requirements and side conditions for M-sample:
· Set 1: AWGN with Es/Iot {-6, -6}dB for reference and target cell, and requirements are re-used from Rel-16 accuracy requirements for AWGN 
· Set 2: LOS with Es/Iot {-6, -6}dB for reference and target cell, and requirements are re-used from Rel-16 accuracy requirements for NLOS
For PRS-RSRP, there are two sets of accuracy for Es/Iot of -13dB and -3dB respectively in Rel-16, and both are for NLOS fading. Based on Table 1, the Rel-16 accuracy with -13dB should apply in Rel-17 with -6dB, and the applicable channel is LOS. 
Proposal 2: For PRS-RSRP, define the accuracy requirements and side conditions for M-sample:
· Set 1: LOS with Es/Iot -6dB, which is re-used from Rel-16 accuracy requirements for -13dB
For UE Rx-Tx, there are four sets of accuracy in Rel-16 for Es/Iot of -13dB and -3dB and for AWGN and NLOS fading channels, respectively. Based on Table 1, the Rel-16 accuracy for AWGN @-13dB should apply for AWGN in Rel-17, and the Rel-16 accuracy for NLOS @-13dB should apply for LOS in Rel-17. The Rel-17 requirements are based on -6dB Es/Iot.
Proposal 3: For UE Rx-Tx, define the accuracy requirements and side conditions for M-sample:
· Set 1: AWGN with Es/Iot -6dB, and requirements are re-used from Rel-16 accuracy requirements for AWGN with Es/Iot -13dB
· Set 2: LOS with Es/Iot -6dB, and requirements are re-used from Rel-16 accuracy requirements for NLOS with Es/Iot -13dB.
Similar as Rel-16, RAN4 needs to capture the exact parameters for the fading channel. For LOS channel, we suggest to simply use the parameter from the simulation, i.e. TDL-D (30 ns delay spread, 5Hz).
Proposal 4: The accuracy requirements for LOS are based on TDL-D (30 ns delay spread, 5Hz).
Test cases 
For M-sample measurement, as the side conditions are different from the existing TCs of 4-sample measurement, we suggest to define new TCs for both delay and accuracy tests. This would results 12 TCs for all the PRS measurements and both FR2, if we refer to the Rel-16 TC list in [3].
For M-sample measurement, there are split requirements based on conditions where AGC sample is needed or not. We suggest to test both cases when the conditions are met and are not met. On the other hand, the number of test cases should be limited, so we suggest to distribute the two conditions to different TCs, e.g. delay TCs are defined under the condition where AGC sample is not needed, and accuracy TCs defined under the condition where AGC sample is needed.
Proposal 5: Define the following 12 TCs for M-sample measurement. Delay TCs are defined under the condition where AGC sample is not needed, and accuracy TCs defined under the condition where AGC sample is needed.
· RSTD measurement requirements for FR1 in SA
· RSTD measurement requirements for FR2 in SA
· PRS-RSRP measurement requirements for FR1 in SA
· PRS-RSRP measurement requirements for FR2 in SA
· UE Rx-Tx time difference measurement requirements for FR1 in SA
· UE Rx-Tx time difference measurement requirements for FR2 in SA
· RSTD measurement accuracy for FR1 in SA
· RSTD measurement accuracy for FR2 in SA
· PRS RSRP measurement accuracy for FR1 in SA
· PRS RSRP measurement accuracy for FR2 in SA
· UE Rx-Tx time difference measurement accuracy for FR1 in SA
· UE Rx-Tx time difference measurement accuracy for FR2 in SA
For reduced Rx beam sweeping factor, since it is an independent capability and can be applied for both 4-sample measurement and M-sample measurement, we suggest to update the existing Rel-16 TCs to verify the measurement delay. In this way, the feature will be verified for 4-sample measurement, which is supported by all UEs, and the test coverage is maximized. 
It is noted that there should be no need to change the setup for the existing TCs for reduced Rx beam sweeping factor unless LMF indication is needed per RAN1 agreement, but only the test requirements need to be updated such that UE supporting reduced Rx beam sweeping factor should meet the delay requirement based on its indicated sweeping factor. In other words, a Rel-17 UE supporting reduced Rx beam sweeping factor only needs to pass the delay test for reduced Rx beam sweeping factor, but it does not need pass the test for legacy beam sweeping factor.
Proposal 6: Update the existing Rel-16 TCs for FR2 delay tests such that the test requirements is based on the UE indicated capability for reduced Rx beam sweeping factor. 
For enhanced Tlast, we understand it is tightening the requirements for a specific condition, i.e. where all PRS resources are within one MG occasion. The enhanced requirements apply for all Rel-17 UEs, i.e. there is no UE capability or NW indication. For the PRS configuration used in the test, we understand this condition (all PRS resources are within one MG occasion) is always met, so there is no need to define any new TC or make any update to existing TCs for this enhancement because it will be automatically verified by all the existing and newly defined TCs, i.e. UE should meet the delay requirement with enhanced Tlast in all TCs.
Conclusions
In this paper we provided our views on accuracy requirements and TCs for low latency PRS measurement.
Proposal 1: For RSTD, define the accuracy requirements and side conditions for M-sample:
· Set 1: AWGN with Es/Iot {-6, -6}dB for reference and target cell, and requirements are re-used from Rel-16 accuracy requirements for AWGN 
· Set 2: LOS with Es/Iot {-6, -6}dB for reference and target cell, and requirements are re-used from Rel-16 accuracy requirements for NLOS
Proposal 2: For PRS-RSRP, define the accuracy requirements and side conditions for M-sample:
· Set 1: LOS with Es/Iot -6dB, which is re-used from Rel-16 accuracy requirements for -13dB
Proposal 3: For UE Rx-Tx, define the accuracy requirements and side conditions for M-sample:
· Set 1: AWGN with Es/Iot -6dB, and requirements are re-used from Rel-16 accuracy requirements for AWGN with Es/Iot -13dB
· Set 2: LOS with Es/Iot -6dB, and requirements are re-used from Rel-16 accuracy requirements for NLOS with Es/Iot -13dB.
Proposal 4: The accuracy requirements for LOS are based on TDL-D (30 ns delay spread, 5Hz).
Proposal 5: Define the following 12 TCs for M-sample measurement. Delay TCs are defined under the condition where AGC sample is not needed, and accuracy TCs defined under the condition where AGC sample is needed.
· RSTD measurement requirements for FR1 in SA
· RSTD measurement requirements for FR2 in SA
· PRS-RSRP measurement requirements for FR1 in SA
· PRS-RSRP measurement requirements for FR2 in SA
· UE Rx-Tx time difference measurement requirements for FR1 in SA
· UE Rx-Tx time difference measurement requirements for FR2 in SA
· RSTD measurement accuracy for FR1 in SA
· RSTD measurement accuracy for FR2 in SA
· PRS RSRP measurement accuracy for FR1 in SA
· PRS RSRP measurement accuracy for FR2 in SA
· UE Rx-Tx time difference measurement accuracy for FR1 in SA
· UE Rx-Tx time difference measurement accuracy for FR2 in SA
Proposal 6: Update the existing Rel-16 TCs for FR2 delay tests such that the test requirements is based on the UE indicated capability for reduced Rx beam sweeping factor.
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