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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN2 reply LS [1] on applicability of timing error margin of Rx TEG, following question were asked and RAN4 is requested to provide answers.
	1. Overall Description:
RAN2 thanks RAN4 for the Reply LS on the UE/TRP TEG framework (R4-2214493). RAN2 discussed the LS and related questions on the applicability of timing error margin of Rx TEG at RAN2#119bis-e meeting and would like to ask RAN4 the following questions:

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?

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?

Question 3: Does the applicability of timing error margin of Rx TEG in the LS (R4-2214493) apply for UE Rx-Tx timing difference? 

RAN2 found there are no definitions of Rel-16 group delay margin and frequency drift margin. So RAN2 kindly asks RAN4 to provide the definitions of Rel-16 group delay margin and frequency drift margin for the applicability of timing error margin of Rx TEG.

2. Actions:
To RAN4
ACTION: 	RAN2 kindly asks RAN4 to provide the answers to above questions and RAN4’s view on where/how to capture these definitions.



In this contribution, we provide our views on applicability of timing error margin of Rx TEG and draft reply LS.
2. Discussion
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?
In the RAN4 LS to other working groups [2], following applicability of timing error margin of Rx TEG was captured.
	Applicability of timing error margin of Rx TEG: 
· For Rx TEG, 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 Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin. 


Since only Rx TEG is mentioned, it is not clear to RAN2 whether the applicability of timing error margin can also be used for Rx TEG and RxTx TEG respectively.
In [3], following conclusions were made.
	· Candidate timing error margins for UE/TRP Rx TEGs: 
· 0Tc, 2 Tc, 4 Tc, 6 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 56 Tc, 64 Tc, 72 Tc, 80 Tc.
· For UE/TRP Tx TEGs, Use the same candidate timing error margins as UE/TRP Rx TEG.
· The reported value for Tx TEGs, Rx TEGs and RxTx TEGs can be different.
· The reported value for Tx/Rx/RxTx TEGs can be different at different times. 


All the candidate values for UE/TRP Tx TEGs is to reuse the value for UE/TRP Rx TEG. But the reported value can be different.
In [2], candidate values for RxTx TEG were provided.
	Candidate timing error margin for RxTx TEG: 
(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.


For UE Rx-Tx time difference measurement, the measurement results may be associated with the UE Rx TEG and the UE Tx TEG, or with UE RxTx TEG. For UE RxTx TEG timing error margin, it is still FFS regarding factors of timing error.
	· 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. 


Since the UE Rx-Tx time difference measurement is defined with absolute accuracy, the frequency drift margin should not be considered. In Rel-16 UE Rx-Tx measurement accuracy requirements, frequency drift margin is not included. However, for UE Rx-Tx time difference measurement, it was agreed to define relative accuracy requirements.
	Agreements:
· Define relative UE Rx-Tx accuracy requirements and corresponding test cases for the case where two measurements are in same RxTx TEG based on side condition with one cell is -6dB the other is -13dB by using the absolute RSTD simulation results from Rel-16. 


Similar to RSTD measurement, frequency drift should be considered for relative measurement.
For Tx TEG, frequency drift margin should not be considered. The timing error mainly comes from group calibration delay.
Proposal 1: For UE RxTx TEG, 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.
Proposal 2: For UE Tx TEG, the applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the group delay margins.

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?
The applicability of timing error margin of Rx TEG is UE implementation dependent. It is up to UE how to select the value as long as the UE can meet accuracy requirements for TEG. It is not necessary to be captured in LPP. It can be captured in TS 38.133, if necessary.
Proposal 3: The applicability of timing error margin of Rx TEG is not to be specified in LPP. It may be captured in TS 38.133, if necessary.
[bookmark: _Hlk118746138]
[bookmark: _Hlk118745644]Question 3: Does the applicability of timing error margin of Rx TEG in the LS (R4-2214493) apply for UE Rx-Tx timing difference? 
For UE Rx-Tx time difference measurement, the measurement results may be associated with the UE Rx TEG. So, the applicability of timing error margin of Rx TEG can apply for UE Rx-Tx time difference.
Proposal 4: The applicability of timing error margin of Rx TEG can apply for UE Rx-Tx time difference.

RAN2 found there are no definitions of Rel-16 group delay margin and frequency drift margin. So RAN2 kindly asks RAN4 to provide the definitions of Rel-16 group delay margin and frequency drift margin for the applicability of timing error margin of Rx TEG.
Observation 1: For UE RSTD measurements, group delay margin and frequency drift margin is specified in clause 10.1.23.2.
Observation 2: For UE Rx-Tx time difference measurements, group delay margin is specified in clause 10.1.25.2. No frequency drift margin is necessary to be specified.

3. Summary
[bookmark: _Hlk23953093]In this contribution, we provided our views on applicability of timing error margin of Rx TEG. Based on analysis following observations a are present.
[bookmark: _Hlk118746077]Proposal 1: For UE RxTx TEG, 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.
Proposal 2: For UE Tx TEG, the applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the group delay margins.
Proposal 3: The applicability of timing error margin of Rx TEG is not to be specified in LPP. It may be captured in TS 38.133, if necessary.
Proposal 4: The applicability of timing error margin of Rx TEG can apply for UE Rx-Tx time difference.
Observation 1: For UE RSTD measurements, group delay margin and frequency drift margin is specified in clause 10.1.23.2.
Observation 2: For UE Rx-Tx time difference measurements, group delay margin is specified in clause 10.1.25.2. No frequency drift margin is necessary to be specified.
A draft Reply LS is provided in Annex.
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1. Overall Description:
RAN4 thanks RAN2 for the LS on applicability of timing error margin of Rx TEG. 
RAN4 has discussed the applicability of timing error margin of Rx TEG. The answers are provided. 

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?
[Answer]: 
For UE RxTx TEG, 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.
For UE Tx TEG, the applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the group delay margins.

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?
[Answer]: 
The applicability of timing error margin of Rx TEG is not to be specified in LPP. It may be captured in TS 38.133, if necessary.

Question 3: Does the applicability of timing error margin of Rx TEG in the LS (R4-2214493) apply for UE Rx-Tx timing difference?
[Answer]: 
The applicability of timing error margin of Rx TEG can also apply for UE Rx-Tx time difference measurement.

In addition, regarding the group delay margin and frequency drift margin,
For UE RSTD measurements, group delay margin and frequency drift margin are specified in clause 10.1.23.2 in TS 38.133.
For UE Rx-Tx time difference measurements, group delay margin is specified in clause 10.1.25.2 in TS 38.133. No frequency drift margin is necessary to be specified.

2. Actions:
To: RAN WG1
ACTION: 	RAN4 kindly asks RAN2 to take the above RAN4 answers into account in the future work.

3. Reference:
[1] R2-2210977, Reply LS on applicability of timing error margin of Rx TEG

4. Date of Next TSG RAN WG4 Meetings:
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