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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _GoBack]In the RAN4#98-e meeting, there were extensive discussions on UE Rx-Tx time difference measurement accuracy requirements. Following agreements were made during the meeting as captured in [1].
	· SINR side conditions for #1 is [-3dB]
· Applicable propagation channel for accuracy requirement: Follow the same principle of RSTD accuracy requirements 
· The full set of parameters and values used for UR Rx-Tx time difference simulation were included in R4-2104092.
· In the next meeting, the exact accuracy requirements can be defined from the simulation results based on the parameter sets listed in R4-2104046 or its revision 
· The simulation results can still be updated in the next meeting
· Depending on the final required accuracy numbers, not all parameters from R4-2104046 need to be present in the final accuracy requirements 


There are remaining open issues to be further resolved. 
· Applicability of accuracy requirements in the case of NTA_offset change
· Applicability of accuracy requirements under TA adjustment
· Applicable accuracy requirement in case of other (non-HO) serving cell changes
· Structure of accuracy requirements 
In this contribution, we provide our views on open issues of UE Rx-Tx time difference measurement accuracy requirements.
2. Discussion
2.1 Applicability of accuracy requirements in the case of NTA_offset change
	· Applicability of accuracy requirements in the case of NTA_offset change
· Option 1: 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.” 
· Option 2 :Capture in the specification that UE Rx-Tx accuracy requirements do not apply in case the UE UL timing changes during the measurement period 


NTA-offset is basically not changed. Even if it changes it should be very infrequently.  When it happens, then UE behaviour and requirments applicability would be the same as TA change due to TA command. From accuracy requirements perspective it is fine to have clarification for this case.
Since this is related to NTA-offset only, option 1 is more reasonable.
Proposal 1: 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

2.2 Applicability of accuracy requirements under TA adjustment
	· Applicability of accuracy requirements under TA adjustment
· 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 
· Option 2: 
· 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. 
· 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
· Option 3: Capture in the specification that UE Rx-Tx accuracy requirements do not apply in case the UE UL timing changes during the measurement period
·  


Based on same analysis on TA change due to TA command and UE autonomous adjustment in [4], option 2 is aligned with our analysis.
Proposal 2: 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. 
Proposal 3: 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

2.3 Applicable accuracy requirement in case of other (non-HO) serving cell changes
	· Applicable accuracy requirement in case of other (non-HO) serving cell changes
· Option 1 :The UE shall continue and complete a UE Rx-Tx measurement while meeting UE Rx-Tx measurement accuracy requirements in clause 10.1.23, when a serving cell change (including SCell change, addition, release, activation, or deactivation, or PSCell change, addition, or release) occurs during the measurement, provided the cell change does not impact the configuration of the SRS used for the measurement 


It is reasonable that UE continues the on-going UE Rx-Tx time difference measurement in case of non-handover serving cell change. The accuracy requirements should apply as there is no impact on measurement accuracy due to cell change.
Proposal 4: For the serving cell change not impacting SRS configuration, the UE shall continue the on-going UE Rx-Tx time difference measurement and the current measurement accuracy requirements apply.

2.4 Structure for accuracy requirements
Following parameters are considered to define accuracy requirements for PRS based measurement as agreed in [1].
· PRS BW defined in number of PRBs
· PRS SCS
· dl-PRS-ResourceRepetitionFactor 
· dl-PRS-NumSymbols 
· dl-PRS-CombSizeN
· Other parameters are FFS
Simulation assumptions in [2] are also based on above parameters. UE Rx-Tx time difference measurement accuracy are very dependent on PRS BW. So as agreed in the last meeting, all the PRS BW and PRS SCS as in [2] should be considered when defining accuracy requirements.
The parameters of dl-PRS-ResourceRepetitionFactor, dl-PRS-NumSymbols and dl-PRS-CombSizeN will determine how many repetions of a PRS resource of same number for {comb size, number of PRS symbols}. It can be catergorized as total number of repetitions of a PRS resource. Based on our simulation results in [3], the UE Rx-Tx time difference measurement accuracy will be improved significantly if total number of repetitions is larger than 4. We don’t think it is meaningful to define accuracy requirements for different number of repetitions. It would be enough to define requirements based on total number of repetitions of 4.
Based on the above analysis, it is proposed to define UE Rx-Tx time difference measurement accuracy requirements as in Table 1 and Table 2 for FR1 and FR2 respectively.
Proposal 5: UE Rx-Tx time difference measurement accuracy rquirements are specified as in Table 1 and Table 2 for FR1 and FR2 respectively.
Table 1: UE Rx-Tx time difference measurement accuracy in FR1
	Accuracy
	PRS Ês/Iot
	Minimum PRS
bandwidth
	PRS SCS
	Total number of repetitions of PRS resource

	Ts 
	dB
	RB
	kHz
	

	
	 -3
	 24
	15kHz
	1

	
	 -3
	 24
	15kHz
	4

	
	 -3
	 52
	15kHz
	1

	
	 -3
	 52
	15kHz
	4

	
	 -3
	 104
	15kHz
	1

	
	 -3
	 104
	15kHz
	4

	
	 -3
	 268
	15kHz
	1

	
	 -3
	 268
	15kHz
	4

	
	 -3
	 48
	30kHz
	1

	
	 -3
	 48
	30kHz
	4

	
	 -3
	 132
	30kHz
	1

	
	 -3
	 132
	30kHz
	4

	
	 -3
	 272
	30kHz
	1

	
	 -3
	 272
	30kHz
	4

	
	-13
	 24
	15kHz
	1

	
	-13
	 24
	15kHz
	4

	
	-13
	 52
	15kHz
	1

	
	-13
	 52
	15kHz
	4

	
	-13
	 104
	15kHz
	1

	
	-13
	 104
	15kHz
	4

	
	-13
	 268
	15kHz
	1

	
	-13
	 268
	15kHz
	4

	
	-13
	 48
	30kHz
	1

	
	-13
	 48
	30kHz
	4

	
	-13
	 132
	30kHz
	1

	
	-13
	 132
	30kHz
	4

	
	-13
	 272
	30kHz
	1

	
	-13
	 272
	30kHz
	4

	
	-13
	 24
	15kHz
	1



Table 2: UE Rx-Tx time difference measurement accuracy in FR2
	Accuracy
	PRS Ês/Iot
	Minimum PRS
bandwidth
	PRS SCS
	Total number of repetitions of PRS resource

	Ts
	dB
	RB
	kHz
	

	
	 -3
	 32
	120kHz
	1

	
	 -3
	 32
	120kHz
	4

	
	 -3
	 64
	120kHz
	1

	
	 -3
	 64
	120kHz
	4

	
	 -3
	 128
	120kHz
	1

	
	 -3
	 128
	120kHz
	4

	
	-13
	 32
	120kHz
	1

	
	-13
	 32
	120kHz
	4

	
	-13
	 64
	120kHz
	1

	
	-13
	 64
	120kHz
	4

	
	-13
	 128
	120kHz
	1

	
	-13
	 128
	120kHz
	4



3. Summary
[bookmark: _Hlk23953093]In this contribution we provide our views on PRS-RSTD measurement accuracy requirements. Based on analysis following proposals are present.
Proposal 1: 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
Proposal 2: 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. 
Proposal 3: 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
Proposal 4: For the serving cell change not impacting SRS configuration, the UE shall continue the on-going UE Rx-Tx time difference measurement and the current measurement accuracy requirements apply.
Proposal 5: UE Rx-Tx time difference measurement accuracy rquirements are specified as in Table 1 and Table 2 for FR1 and FR2 respectively.
Table 1: UE Rx-Tx time difference measurement accuracy in FR1
	Accuracy
	PRS Ês/Iot
	Minimum PRS
bandwidth
	PRS SCS
	Total number of repetitions of PRS resource

	Ts 
	dB
	RB
	kHz
	

	
	 -3
	 24
	15kHz
	1

	
	 -3
	 24
	15kHz
	4

	
	 -3
	 52
	15kHz
	1

	
	 -3
	 52
	15kHz
	4

	
	 -3
	 104
	15kHz
	1

	
	 -3
	 104
	15kHz
	4

	
	 -3
	 268
	15kHz
	1

	
	 -3
	 268
	15kHz
	4

	
	 -3
	 48
	30kHz
	1

	
	 -3
	 48
	30kHz
	4

	
	 -3
	 132
	30kHz
	1

	
	 -3
	 132
	30kHz
	4

	
	 -3
	 272
	30kHz
	1

	
	 -3
	 272
	30kHz
	4

	
	-13
	 24
	15kHz
	1

	
	-13
	 24
	15kHz
	4

	
	-13
	 52
	15kHz
	1

	
	-13
	 52
	15kHz
	4

	
	-13
	 104
	15kHz
	1

	
	-13
	 104
	15kHz
	4

	
	-13
	 268
	15kHz
	1

	
	-13
	 268
	15kHz
	4

	
	-13
	 48
	30kHz
	1

	
	-13
	 48
	30kHz
	4

	
	-13
	 132
	30kHz
	1

	
	-13
	 132
	30kHz
	4

	
	-13
	 272
	30kHz
	1

	
	-13
	 272
	30kHz
	4

	
	-13
	 24
	15kHz
	1



Table 2: UE Rx-Tx time difference measurement accuracy in FR2
	Accuracy
	PRS Ês/Iot
	Minimum PRS
bandwidth
	PRS SCS
	Total number of repetitions of PRS resource

	Ts
	dB
	RB
	kHz
	

	
	 -3
	 32
	120kHz
	1

	
	 -3
	 32
	120kHz
	4

	
	 -3
	 64
	120kHz
	1

	
	 -3
	 64
	120kHz
	4

	
	 -3
	 128
	120kHz
	1

	
	 -3
	 128
	120kHz
	4

	
	-13
	 32
	120kHz
	1

	
	-13
	 32
	120kHz
	4

	
	-13
	 64
	120kHz
	1

	
	-13
	 64
	120kHz
	4

	
	-13
	 128
	120kHz
	1

	
	-13
	 128
	120kHz
	4
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