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Introduction
In RAN4#97, the UE Rx-Tx measurement accuracy requirements are discussed, and the outcomes are captured in [1]. There are several issues to be further discussed:
· Side condition
· PRS configurations for defining requirements, including the parameters (BW, repetition and comb size) to be considered and their values
· Group delay calibration margin
· Applicability of accuracy requirements in the case of UL timing change
In this paper we will provide our views on the UE Rx-Tx measurement accuracy requirements.
Discussion
Side condition
	· Define UE Rx-Tx time difference measurement accuracy requirements for 2 SINR side conditions
· SINR side condition #1: [-3 dB or -6 dB]
· SINR side condition #2: [-13 dB]
· No differentiation between serving and neighbor cell/TRPs
· Same side condition apply for FR1 and FR2
· FFS whether the test case will cover both side conditions


On side condition #1, similar as PRS-RSRP, we suggest to use -6dB which corresponds to a typical side condition for serving cell at lower end. 
Proposal 1: SINR side condition #1 for UE Rx-Tx accuracy requirements is -6dB.
PRS configurations
	· How to define the accuracy requirements with the combinations of PRS BW and other parameters
· Follow the same principle as for RSTD measurement, but the parameters can be different
· Define the requirements at least for the cases without repetition and multiple repetitions (within the slot and across the slots within one PRS period (i.e. TPRS)) can be considered for small BW
· The proposals for accuracy requirements and corresponding configuration parameters are to be collected until the next meeting according to template below
	Accuracy [Tc]
	PRS BW, PRBs (or MHz)
	SCS, kHz
	Repetition factor
	Comb size

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	





In [2], we discussed the PRS configuration parameters and their values for RSTD accuracy. Since both RSTD and UE Rx-Tx measurements are fundamentally based on TOA estimation, their accuracy requirements can be defined based on the same set of PRS configuration parameters.  
Proposal 2: UE Rx-Tx accuracy requirements are defined based on PRS configuration parameters of 
· PRS BW defined in number of PRBs 
· PRS SCS
· PRS repetition factor dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN
On the exact values for the parameters, based on our simulation results [3], we can also re-use the same set of values as RSTD for SINR side condition #2, i.e. -13dB. For SINR side condition #1, i.e. -6dB, we observe that no repetition is needed even for the smallest BW (32 PRB). 
Proposal 3: Use Table 1 as template to form UE Rx-Tx accuracy requirements.
Table 1: Template for UE Rx-Tx accuracy requirements
	Accuracy (Tc)
	SCS (kHz)
	PRB num
	Repetition 

	
	15/30/60/120
	24-40
	2 for -13dB

	
	
	
	1 for -6dB

	
	
	44-84
	1

	
	
	88-168
	1

	
	
	172-max
	1


Group delay calibration margin
	· RAN4 to decide on the margin to account for the group delay calibration error for both UE Rx and Tx. The same margin for gNB can be FFS separately


For UE Rx time, there is a group delay between the UE antenna (reference point of the TOA measurement) and the UE baseband (where TOA is estimated). For UE Tx time, there is also a group delay between the UE antenna (reference point of the Tx timing measurement) and the UE baseband (where Tx timing is estimated). Both group delay need to be compensated when UE reports the UE Rx-Tx measurement results, and the group delay calibration error needs to be accounted as margin in the UE Rx-Tx accuracy requirements.
As the Rx link and Tx link are separately calibrated, they may be impacted by different calibration error, the calibration error cannot be cancelled out when UE derives Rx-Tx time difference, and a margin needs to be added on top of the baseband estimation error. Based on our initial analysis, we suggest to define this margin as 32 Tc, but we are also open to hear other opinions. 
Proposal 4: Use 32Tc as the group delay calibration margin for UE Rx-Tx accuracy.
Applicability of accuracy requirements in the case of UL timing change
	· Applicability of accuracy requirements in the case of NTA_offset change : FFS
· Option 1: RAN4 not to capture applicability of UE Rx-Tx time difference accuracy requirements under NTA_offset change during the measurement period 
· Option 2: Clarify in section 10.1.25.2 in TS 38.133: “UE Rx-Tx time difference accuracy requirements shall not apply if NTA_offset defined in Table 7.1.2-2 in 38.133 changes during the UE Rx-Tx measurement period.”
· Applicability of accuracy requirements under TA adjustment : FFS
· Option 1. UE Rx-Tx measurement accuracy requirements shall not apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment or based on network-configured TA


In general, as UE Rx-Tx measurement is derived based on Tx timing, it is reasonable that the accuracy requirements do not apply when UE UL timing changes, since UE may use the old or the new UL timing to calculate the UE Rx-Tx measurement, and it is difficult to tell which one is correct or better. 
Based on clause 7.1 of 38.133, UE UL timing is determined by both
· TA, including both commanded TA from NW and the NTA_offset, defined as [image: ] and
· UE autonomous timing adjustment, which is to account for the change in DL reference timing
It is noted that NTA_offset is a rather static parameter which is based on NW deployment, so NTA_offset change is a really corner case. For UE autonomous timing adjustment, the change in one step may be several Ts, which is quite large for positioning, so it should be treated in the same way as NW commanded TA change.
Considering the issues have been discussed for long time, we suggest to define a generic applicability rule that the UE Rx-Tx accuracy requirements do not apply in case the UE UL timing changes during the measurement period. This should cover all the scenarios discussed.
Proposal 5: Capture in the specification that UE Rx-Tx accuracy requirements do not apply in case the UE UL timing changes during the measurement period.
Conclusions
In this paper we provided our views on the UE Rx-Tx measurement accuracy requirements.
Proposal 1: SINR side condition #1 for UE Rx-Tx accuracy requirements is -6dB.
Proposal 2: UE Rx-Tx accuracy requirements are defined based on PRS configuration parameters of 
· PRS BW defined in number of PRBs 
· PRS SCS
· PRS repetition factor dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN
Proposal 3: Use Table 1 as template to form UE Rx-Tx accuracy requirements.
Table 1: Template for UE Rx-Tx accuracy requirements
	Accuracy (Tc)
	SCS (kHz)
	PRB num
	Repetition 

	
	15/30/60/120
	24-40
	2 for -13dB

	
	
	
	1 for -6dB

	
	
	44-84
	1

	
	
	88-168
	1

	
	
	172-max
	1


Proposal 4: Use 32Tc as the group delay calibration margin for UE Rx-Tx accuracy.
Proposal 5: Capture in the specification that UE Rx-Tx accuracy requirements do not apply in case the UE UL timing changes during the measurement period.
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