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1	Introduction
The topic on accuracy requirements for UE Rx - Tx measurements was discussed during the RAN4 99-e meeting without concluding on everything. The current status is summarized in the WF [1] as shown below.
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This paper discusses the open issue listed above in the WF and provide our view.
2	Discussions
As a reference to PRS-RSRP measurement accuracy (relative and absolute), we search for the SS-RSRP measurement accuracy requirements in TS 38.133 [2]:

Table 10.1.2.1.1-1: SS-RSRP Intra frequency absolute accuracy in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot
	Io Note 1 range

	
	
	
	NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-70

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-70

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-70

	4.5
	9
	-6
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-70

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-70

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	N/A
	-70

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-70

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-70

	8
	11
	-6
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A,
NR_FDD_FR1_B, NR_TDD_FR1_C, NR_FDD_FR1_D, NR_TDD_FR1_D, NR_FDD_FR1_E, NR_TDD_FR1_E, NR_FDD_FR1_F,
NR_FDD_FR1_G, NR_FDD_FR1_H
	N/A
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	NR operating band groups in FR1 are as defined in clause 3.5.2.




Table 10.1.2.1.2-1: SS-RSRP Intra frequency relative accuracy in FR1
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot Note 2
	Io Note 1 range

	
	
	
	NR operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	
	
	
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-50

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-50

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-50

	2
	3
	-3
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-50

	
	
	
	NR_FDD_FR1_F
	-118.5
	-115.5
	N/A
	-50

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-50

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-50

	3
	3
	-6
	Note 3
	Note 3
	Note 3
	N/A
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter SSB Ês/Iot is the minimum SSB Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	NR operating band groups in FR1 are as defined in clause 3.5.2.



Table 10.1.3.1.1-1: SS-RSRP Intra frequency absolute accuracy in FR2
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot
	Io Note 2 range

	
	
	
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	dBm / SCSSSB Note 1
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	SCSSSB = 120kHz
	SCSSSB = 240kHz
	
	

	6
	9
	≥-6
	Same value as SSB_RP in Table B.2.2-2, according to UE Power class, operating band and angle of arrival
	N/A
	-70

	8
	11
	
	N/A
	-70
	-50

	Note 1:	Values based on Refsens and EIS spherical coverage as defined in clauses 7.3.2 and 7.3.4 of TS 38.101-2 [19]. Applicable side condition selected depending on angle of arrival.
Note 2:	Io specified at the Reference point, and assumed to have constant EPRE across the bandwidth.
Note 3:	In the test cases, the SSB Ês/Iot and related parameters may need to be adjusted to ensure Ês/Iot at UE baseband is above the value defined in this table.




Table 10.1.3.1.2-1: SS-RSRP Intra frequency relative accuracy in FR2
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot
	Io Note 2 range

	
	
	
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	dBm / SCSSSB Note 1
	dBm/BWChannel

	
	
	
	SCSSSB = 120kHz
	SCSSSB = 240kHz
	

	6
	9
	≥-6
	Same value as SSB_RP in Table B.2.2-2, according to UE Power class, operating band and angle of arrival
	-50

	Note 1:	Values based on Refsens and EIS spherical coverage as defined in clauses 7.3.2 and 7.3.4 of TS 38.101-2 [19]. Applicable side condition selected depending on angle of arrival.
Note 2:	Io specified at the Reference point, and assumed to have constant EPRE across the bandwidth.
Note 3:	In the test cases, the SSB Ês/Iot and related parameters may need to be adjusted to ensure Ês/Iot at UE baseband is above the value defined in this table.
Note 4:	The parameter SSB Ês/Iot is the minimum SSB Ês/Iot of the pair of cells to which the requirement applies.




We can see that for SS-RSRP, the difference between normal condition and extreme condition in FR1 and FR2 are:
- around 3dB for absolute accuracy for FR1. 
- 3dB for absolute accuracy for FR2. 
- around 1dB for relative accuracy for FR1. 
- 3dB for relative accuracy for FR2

The difference between normal conditions and extreme conditions is also aligned with measurement accuracy requirements for L1-SINR and SS-RSRQ. The UE measurement capability for these reference signals shall be very similar, thus, we think that the following difference can be agreed (taking the difference of other MOs as baseline).
PRS RSRP measurement requirements in extreme condition are X dB larger than that in normal condition, and X is:
- 3dB for absolute accuracy for FR1. 
- 3dB for absolute accuracy for FR2. 
- 1dB for relative accuracy for FR1. 
- 3dB for relative accuracy for FR2.
We also provide a CR to implement the changes mentioned above.

On UE Rx-Tx measurements, there are two parts of the story depending on whether the uplink timing changes due to network configured TA change or UE autonomous change.
The difference between these two changes are that if the UE applies an autonomous change on its uplink timing, then it’s assumed that the UE still follows downlink timing well, which means the timing relationship between the UE and the network is still maintained. On the other hand, network configured TA change is independent to the UE DL timing and the timing relationship is re-established so it’s hard for the UE to continue measuring Rx-Tx time difference.
Thus, when the uplink transmission time changes for the UE due to network configured TA change, the requirements shall not apply since the Rx - Tx measurement is interrupted. While the 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.
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. 
3	Conclusion
Proposal 1: PRS RSRP measurement requirements in extreme condition are X dB larger than that in normal condition, and X is:
- 3dB for absolute accuracy for FR1. 
- 3dB for absolute accuracy for FR2. 
- 1dB for relative accuracy for FR1. 
- 3dB for relative accuracy for FR2.
Proposal 2: 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.
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Measurement Accuracy Requirements for PRS RSRP(1)

* RSRP requirements under the extreme condition

— Option 1: FFS on the PRS RSRP measurement requirements in extreme
condition are X dB larger than that in normal condition, and X is:
+ 3dB for absolute accuracy for FR1.
+ 3dB for absolute accuracy for FR2.
+ 1dB for relative accuracy for FR1.
+ 3dB for relative accuracy for FR2

— Option 2: No need to define PRS RSRP accuracy requirements with the
extreme conditions
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Measurement Accuracy Requirements for UE Rx-Tx time difference(1)

* Applicability of accuracy requirements under TA adjustment if the uplink transmis:
changes during the UE Rx-Tx measurement period due to autonomous adjustment
~ Option 2: 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:
~ If SRS is transmitted on a cell where UE Rx-Tx measurement is performed then the UE Rx-Tx
measurement accuracy requirements shall apply even if the uplink transmission timing changes
during the UE Rx-Tx measurement period due to autonomous adjustment.
~ If SRS is transmitted on a cell different than the cell where UE Rx-Tx measurement is performed
then the 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
~ Option 4:
~ UE Rx-Tx measurement accuracy requirements shall apply for a serving cell even if the uplink
transmission timing changes during the UE Rx-Tx measurement period due to autonomous
adjustment.
~ the UE Rx-Tx measurement accuracy requirements shall not apply for a neighbor cell if the
uplink transmission timing changes during the UE Rx-Tx measurement period due to
autonomous adjustment
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