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Introduction
RRM performance requirements for UE Rx-Tx measurement were discussed in RAN4#99-e, and the outcomes are captured in the WF [1]. Based on [1] the following issues are to be further discussed:
· Requirement applicability in case of UE autonomous timing adjustment 
· Confirmation of exact accuracy numbers
· Group delay calibration margin
In this paper we will provide our views on the above open issues for UE Rx-Tx accuracy requirements.
Discussion
UE autonomous timing adjustment 
	· Applicability of accuracy requirements under TA adjustment :
· UE Rx-Tx measurement accuracy requirements shall not apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to network-configured TA command. 
· FFS  whether UE Rx-Tx measurement accuracy requirements shall apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment in the maintenance stage if no consensus reached. 


RAN4 has agreed that UE Rx-Tx accuracy requirements do not apply in case of NW commanded TA change or NTA_offset change during measurement period. In our view, the same should apply for UE autonomous timing adjustment.
It is noted that based on current requirements (as copied below) for UE autonomous timing adjustment, the time scale of the UL timing change is on a similar scale as NW commanded TA. For example, for 30kHz SCS, the TA step size is 8Ts, while the step size for UE autonomous timing adjustment is 5.5Ts. In this sense, we do not see clear reason to define different applicability rules for UE autonomous timing adjustment and NW commanded TA. 
	When the transmission timing error between the UE and the reference timing exceeds Te then the UE is required to adjust its timing to within Te. The reference timing shall be [image: ] before the downlink timing of the reference cell. All adjustments made to the UE uplink timing shall follow these rules:
1)	The maximum amount of the magnitude of the timing change in one adjustment shall be Tq.
2)	The minimum aggregate adjustment rate shall be Tp per second.
3)	The maximum aggregate adjustment rate shall be Tq per 200 ms.
	where the maximum autonomous time adjustment step Tq and the aggregate adjustment rate Tp are specified in Table 7.1.2.1-1.
Table 7.1.2.1-1: Tq Maximum Autonomous Time Adjustment Step and Tp Minimum Aggregate Adjustment rate
	Frequency Range
	SCS of uplink signals (kHz)
	Tq
	Tp 

	1
	15
	5.5*64*Tc
	5.5*64*Tc

	
	30
	5.5*64*Tc
	5.5*64*Tc

	
	60
	5.5*64*Tc
	5.5*64*Tc

	2
	60
	2.5*64*Tc
	2.5*64*Tc

	
	120
	2.5*64*Tc
	2.5*64*Tc

	NOTE:	Tc is the basic timing unit defined in TS 38.211 [6]





The problem to apply the accuracy requirements is how to define the ideal value. With UE autonomous timing adjustment, UE could have more than one UL timing during the measurement period, and it’s unclear which one should be used to determine the ideal Rx-Tx. This may also have implications on how UE does the averaging across multiple samples.
In RAN4#99-e, some companies commented that for UE autonomous timing adjustment, the UL is following the DL, and this is the difference from the NW commanded TA. We agree that this is the case for the serving cell, where the ideal UE Rx-Tx for the serving cell does not change much with UE autonomous timing adjustment (but still the accuracy is Te as UE is only required to meet the UL timing accuracy), but this is clearly not the case for neighbour cells, for which the ideal UE Rx-Tx changes.
Based on above analysis, we suggest to adopt the same applicability rule for UE autonomous timing adjustment as for NW commanded TA, i.e. the accuracy requirements do not apply.
Proposal 1: UE Rx-Tx accuracy requirements do not apply in case there is UE autonomous timing adjustment during the measurement period. 
Confirmation of exact accuracy numbers
In our understanding, there are two remaining issues to be confirmed regarding the exact accuracy numbers.
One is the baseband accuracy for 30kHz + 24 RB. For this one we have provided our simulation results in our companion paper [2] and we suggest to take those results into account.
The other one is the number of repetitions for smallest RB number for AWGN FR2. In RAN4#99-e, except for AWGN FR2 case, 4 repetitions are assumed for the smallest RB number. Based on our simulation results, there seems no performance issue without repetition for AWGN FR2 case, so we suggest to confirm the current condition. 
Proposal 2: Confirm the condition of ‘no-repetition’ for smallest RB number in case of AWGN FR2. 
Group delay calibration margin
	· The group delay calibration margin  can be taken count into UE Rx-Tx difference accuracy requirement. 
· The exact value can be FFS.


In UE Rx-Tx, the group delay of both Rx path and Tx path need to be compensated, so the calibration error from both paths need to be accounted. Similar as for RSTD, group delay is dependent on BW, so it has to be calibrated for each BW instead of the highest BW. On the other hand the calibration accuracy is limited by the RS BW used for the calibration. Of course, RAN4 cannot define separate margin for each BW, so we suggest to define two margin values with break point at 50MHz BW.
On the exact value, we suggest that
Proposal 3: Add the following group delay calibration margin for UE Rx-Tx accuracy.
· ±24ns for PRS BW ≥ 50MHz 
· ±48ns for PRS BW < 50MHz
Conclusions
In this paper we provided our views on remaining issues for UE Rx-Tx accuracy requirements.
Proposal 1: UE Rx-Tx accuracy requirements do not apply in case there is UE autonomous timing adjustment during the measurement period. 
Proposal 2: Confirm the condition of ‘no-repetition’ for smallest RB number in case of AWGN FR2. 
Proposal 3: Add the following group delay calibration margin for UE Rx-Tx accuracy.
· ±24ns for PRS BW ≥ 50MHz 
· ±48ns for PRS BW < 50MHz
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