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Attachments:


1. Overall Description:

RAN4 would like to thank RAN2 for the LS R4-2218006 (R2-2210977) on applicability of timing error margin of Rx TEG. 
With regard to RAN2’s questions, RAN4’s replies are as follows. 
Question 1: Will there also be definition of applicable values of timing error margin for Tx TEG and/or for RxTx TEG, similar to that for Rx TEG?

RAN4’s feedback: RAN4 will also define the applicable timing error margin values for Tx TEG and RxTx TEG. Moreover, according to RAN4’s agreement, UE/TRP Rx TEGs and UE/TRP Tx TEGs use the same candidate timing error margins and we think it is straightforward to define the same applicable values of timing error margins for Tx TEG as that for Rx TEG. The applicable values of timing error margin for RxTx TEG is still under discussion in RAN4 and the following agreement was reached in RAN4#104 meeting. 

	Agreements:
(16 values): 1/2 Tc, 1 Tc, 2 Tc, 4 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 64 Tc, 80 Tc, 96 Tc, 128 Tc.
FFS: The applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the sum of the group delay margins for the individual measurements plus the frequency drift margin. 


Question 2: Is the “applicability of timing error margin of Rx TEG” as included in the RAN4 LS (R4-2214493) supposed to be specified in LPP?

RAN4’s feedback: In RAN4’s understanding, the “nr-UE-RxTEG-TimingErrorMargin”, “nr-UE-TxTEG-TimingErrorMargin”, and “nr-UE-RxTxTEG-TimingErrorMargin” defined in LPP should meet the corresponding requirement will be specified in TS 38.133. But there is no need to capture the “applicability of timing error margin of Rx TEG” in LPP. 
Question 3: Does the applicability of timing error margin of Rx TEG in the LS (R4-2214493) apply for UE Rx-Tx timing difference?

RAN4’s feedback: RAN4 confirm that the applicability of timing error margin of Rx TEG in the LS (R4-2214493) apply for both UE RSTD and UE Rx-Tx timing difference.
Definitions of Rel-16 group delay margin and frequency drift margin:
RAN4’s feedback: Both Rel-16 group delay margin and frequency drift margin are defined in TS 38.133 to make sure the positioning measurement accuracy requirements shall be within a certain margin.
Rel-16 group delay margin:

	TS 38.133
Table 10.1.23.2-5: Margin for RSTD measurement accuracy in FR1
PRS BW (RB number)
Margin (Tc)
SCS=15kHz

SCS=30kHz
SCS=60kHz
≥ 24
N/A
N/A
120
≥ 52
≥ 24
N/A
72
≥ 104
≥ 48
≥ 24
36

N/A

≥ 132
≥ 64
16

N/A

N/A
≥ 132
12

Table 10.1.23.2-6: Margin for RSTD measurement accuracy in FR2
PRS BW (RB number)
Margin (Tc)
SCS=60kHz
SCS=120kHz
≥ 24
N/A
72
≥ 64
≥ 32
32

≥ 132
≥ 64
16

N/A
≥ 128
12

Table 10.1.25.2-5: Margin for UE Rx-Tx time difference measurement accuracy in FR1
Min(PRS BW, SRS BW) (RB)
Margin (Tc Note 1)

SCS = 15 kHz

SCS = 30 kHz

SCS = 60 kHz

≥ 24
N/A

N/A

[160]
≥ 52
≥ 24
N/A

[80]
≥ 104
≥ 48
≥ 24
[56]
N/A
≥ 132
≥ 64
[24]
N/A

N/A

≥ 132

[24]

NOTE 1:
Tc is the basic timing unit defined in TS 38.211 [6].

NOTE 2: If SRS and PRS have different SCS, the margin corresponding to the smallest RS BW in MHz applies.

Table 10.1.25.2-6: Margin for UE Rx-Tx time difference measurement accuracy in FR2
Min(PRS BW, SRS BW) (MHz)
Margin (Tc Note 1)

SCS = 60 kHz

SCS = 120 kHz

≥ 24
N/A

[76]
≥ 64
≥ 32
[32]
≥ 132
≥ 64
[24]
N/A

≥ 128

[20]

NOTE 1:
Tc is the basic timing unit defined in TS 38.211 [6].

NOTE 2: If SRS and PRS have different SCS, the margin corresponding to the smallest RS BW in MHz applies.

 


Frequency drift margin: Y defined in TS 38.133 as follows.

	TS 38.133

When UE measures RSTD on PRS resources belonging to different PFLs, then the RSTD accuracy is defined as the accuracy corresponding to the largest accuracy value among different PFLs. 

When UE measures RSTD on PRS resources belonging to same PFL, Y=32 Tc, provided that the time offset between the two PRS resource instances from the reference cell and the neighbor cell, which are used for a single RSTD estimate, is no greater than 160 ms.

When UE measures RSTD on PRS resources belonging different PFLs, Y=256 Tc, provided that the time offset between the two PRS resource instances from the reference cell and the neighbor cell, which are used for a single RSTD estimate, is no greater than 1280 ms.


	GTW Agreement in RAN4#102e:
Specify a frequency drift margin of 32 Tc for RSTD that applies for a maximum time offset of 160 msec between the PRS resource instances used to calculate the RSTD measurement for the case of a single PFL in FR1 and FR2.
Specify a frequency drift margin of [256 Tc] for RSTD that applies for a maximum time offset of [1.28 second] between the PRS resource instances used to calculate the RSTD measurement for the case of multiple PFLs.


2. Actions:

RAN4 respectfully asks RAN2 to take the above information into account. 

3. Date of Next TSG-WG4 Meetings:

TSG-RAN WG4 Meeting #106  
27th February – 3rd March 2023
              Athens, GR 

TSG-RAN WG4 Meeting #106bis-e 
17th April – 26th April 2023
                           Online
