3GPP TSG-RAN WG4 Meeting #98bis-e 
R4-2107167
Electronic Meeting, April 12( April 20, 2021
Agenda Item:
5.5.2.2.2.3
Source: 
Ericsson
Title:
On UE Rx-Tx measurement accuracy requirements
Document for:
Discussion
1 Introduction
The following agreements related to UE Rx-Tx accuracy were made [1] in RAN4#97-e:
· 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

· Antenna panel assumption: Can follow the same conclusion as for RSTD requirements

· 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
· 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.”
· UE Rx-Tx time difference accuracy requirements do NOT apply with HO during the measurement period
· Applicability of accuracy requirements in the case of cell change which is different from HO:

· Option 1. The same UE Rx-Tx measurement accuracy requirements shall apply before and after the cell change (not HO) which does not impact SRS configuration, when the UE continues the measurement
· 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
· How to define the accuracy requirements with the combinations of PRS BW and other parameters

·  Follow the same principle for that of RSTD measurement

In this contribution, we discuss further the open issues on UE Rx-Tx measurement accuracy requirements.
2 UE Rx-Tx Measurement Accuracy under NTA_offset Change
In RAN4#95-e, it has been agreed that:
· UE Rx-Tx time difference accuracy requirements do not apply under NTA_offset change during the measurement period

· FFS: whether/how this needs to be captured in the specification 

The above agreement can be easily captured in the accuracy requirements:

· Proposal 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.”

3 UE Rx-Tx Measurement Accuracy under TA adjustment

In [3], the following agreement related to TA was made:
· Impact of PRS based measurements on UE timing:
· Existing requirements on UE transmit timing in section 7.1 and TA in section 7.3 in TS 38.133 shall apply during the PRS based positioning measurements.

However, with the above agreement, it is unclear what are the UE requirements for the UE Rx-Tx measurement during which timing adjustment was applied at least once.
In RAN4#95-e, this has been captured as an open issue:

· FFS: whether UE shall continue the UE Rx-Tx time difference measurement during which timing adjustment for its UL transmissions, autonomous adjustment or based on configured TA, occurred one or more times

· FFS: for UE autonomous adjustment and for network issued TA change

· Consider the issue together with gNB Rx-Tx time difference measurement behavior

Furthermore, for gNB it has been agreed that:

· In both serving and neighbour cells of the UE, gNB Rx-Tx accuracy shall not apply if UE transmit timing changes due to gNB sending Timing Advanced (TA) during the measurement period.

A similar clarification is also needed in UE Rx-Tx accuracy requirements.

· 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 autonomous adjustment or based on network-configured TA.

4 UE Rx-Tx Measurement Accuracy under Cell Change

In [3], it was agreed:

· If the cell change occurs on the serving cell where the SRS is configured then after the serving cell change:

· the UE shall restart the UE Rx-Tx time difference measurement;

· otherwise the UE shall continue the ongoing UE Rx-Tx time difference measurement.
This means if the serving cell, which does not have SRS, changes then the UE can continue the UE Rx-Tx time difference measurement. The reason is that in this case the serving cell change does not impact the on-going UE Rx-Tx time difference measurement.
It is however not decided yet which UE Rx-Tx accuracy requirements shall apply under the cell change (which is different from HO) when the UE Rx-Tx measurement continues. Since there is no differentiation between intra- and inter-frequency UE Rx-Tx measurements and corresponding requirements in NR, the same UE Rx-Tx accuracy requirements shall apply, regardless of the type of the cell change (when it is different from handover), provided the UE continues the UE Rx-Tx measurement.
· Proposal 3: 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.
5 UE Rx-Tx Measurement Accuracy
The updated UE Rx-Tx link-level simulation results were presented in [2]. Assuming an additional margin on the top of the simulation results and no repetitions (the measurement is based on the already agreed 4 samples without repetitions), the following UE Rx-Tx accuracy levels are derived below.

· Proposal 4: The UE Rx-Tx accuracy requirements shall apply for any DL-PRS-ResourceRepetitionFactor≥1 and any LPRS≥2 which is given by the higher-layer parameter dl-PRS-NumSymbols and any comb pattern.
· Proposal 5: For FR1, the UE Rx-Tx measurement accuracy is as in Table 1:

Table 1: UE Rx-Tx accuracy in FR1

	Accuracy, 
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dB
	PRS BW, 
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	(60
	-3
	24 ≤ BW ≤ 48
	15, 30
	All
	All
	All

	(30
	
	48 < BW≤ 132
	15, 30
	All
	All
	All

	(20
	
	BW >132
	15, 30
	All
	All
	All

	(70
	-6
	24 ≤ BW ≤ 48
	15, 30
	All
	All
	All

	(40
	
	48 < BW≤ 132
	15, 30
	All
	All
	All

	(25
	
	BW >132
	15, 30
	All
	All
	All

	(90
	-13
	24 ≤ BW ≤ 48
	15, 30
	All
	All
	All

	(50
	
	48 < BW≤ 132
	15, 30
	All
	All
	All

	(30
	
	BW >132
	15, 30
	All
	All
	All


· Proposal 6: For FR2, the UE Rx-Tx measurement accuracy is as in Table 2:

Table 2: UE Rx-Tx accuracy in FR2
	Accuracy, 

Tc
	Es/Iot, 

dB
	PRS BW, 

PRB
	PRS SCS,

kHz
	Repetition factor  [image: image9.png]


 

[38.211]
	Repetition within slot 

(i.e. [image: image11.png]PRS
Logs > K.



 

[38.211])
	Comb size [image: image14.png]comb



 

[38.211]

	(70
	-3
	24 ≤ BW ≤ 32
	60, 120
	All
	All
	All

	(40
	
	32 < BW≤ 64
	60, 120
	All
	All
	All

	(25
	
	BW >64
	60, 120
	All
	All
	All

	(90
	-6
	24 ≤ BW ≤ 32
	60, 120
	All
	All
	All

	(50
	
	32 < BW≤ 64
	60, 120
	All
	All
	All

	(30
	
	BW >64
	60, 120
	All
	All
	All

	(100
	-13
	24 ≤ BW ≤ 32
	60, 120
	All
	All
	All


	(60
	
	32 < BW≤ 64
	60, 120
	All
	All
	All

	(40
	
	BW >64
	60, 120
	All
	All
	All


· Proposal 7: The UE Rx-Tx accuracy is defined based on the earlier agreed 4 samples (already in the core requirements). RAN4 shall not reopen the discussion on the number of samples.
6 Summary

· Proposal 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.”

· 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 autonomous adjustment or based on network-configured TA.

· Proposal 3: 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.
· Proposal 4: The UE Rx-Tx accuracy requirements shall apply for any DL-PRS-ResourceRepetitionFactor≥1 and any LPRS≥2 which is given by the higher-layer parameter dl-PRS-NumSymbols and any comb pattern.
· Proposal 5: For FR1, the UE Rx-Tx measurement accuracy is as in Table 1:

Table 1: UE Rx-Tx accuracy in FR1

	Accuracy, 

Tc
	Es/Iot, 

dB
	PRS BW, 

PRB
	PRS SCS,

kHz
	Repetition factor  [image: image16.png]
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	(60
	-3
	24 ≤ BW ≤ 48
	15, 30
	All
	All
	All

	(30
	
	48 < BW≤ 132
	15, 30
	All
	All
	All

	(20
	
	BW >132
	15, 30
	All
	All
	All

	(70
	-6
	24 ≤ BW ≤ 48
	15, 30
	All
	All
	All

	(40
	
	48 < BW≤ 132
	15, 30
	All
	All
	All

	(25
	
	BW >132
	15, 30
	All
	All
	All

	(90
	-13
	24 ≤ BW ≤ 48
	15, 30
	All
	All
	All

	(50
	
	48 < BW≤ 132
	15, 30
	All
	All
	All

	(30
	
	BW >132
	15, 30
	All
	All
	All


· Proposal 6: For FR2, the UE Rx-Tx measurement accuracy is as in Table 2:

Table 2: UE Rx-Tx accuracy in FR2
	Accuracy, 

Tc
	Es/Iot, 

dB
	PRS BW, 

PRB
	PRS SCS,

kHz
	Repetition factor  [image: image23.png]
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	(70
	-3
	24 ≤ BW ≤ 32
	60, 120
	All
	All
	All

	(40
	
	32 < BW≤ 64
	60, 120
	All
	All
	All

	(25
	
	BW >64
	60, 120
	All
	All
	All

	(90
	-6
	24 ≤ BW ≤ 32
	60, 120
	All
	All
	All

	(50
	
	32 < BW≤ 64
	60, 120
	All
	All
	All

	(30
	
	BW >64
	60, 120
	All
	All
	All

	(100
	-13
	24 ≤ BW ≤ 32
	60, 120
	All
	All
	All


	(60
	
	32 < BW≤ 64
	60, 120
	All
	All
	All

	(40
	
	BW >64
	60, 120
	All
	All
	All


· Proposal 7: The UE Rx-Tx accuracy is defined based on the earlier agreed 4 samples (already in the core requirements). RAN4 shall not reopen the discussion on the number of samples.
7 References
[1] R4-2017371, WF on NR Positioning Performance Requirements, Intel, Nov. 2020.

[2] R4-2016406, On UE Rx-Tx measurement accuracy, Ericsson, Nov. 2020.

[3] R4-1915854, Way forward on NR Positioning RRM, Ericsson, Nov. 2019.

PAGE  
3

