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1 Introduction
In this meeting, RAN4 received the reply LS [1] on the applicability of timing error margins of Rx TEG from RAN2 to ask for feedback on some questions. In this paper, we provide the discussions on the issues listed in the RAN2 reply LS and give our proposals. Based on the discussion, a draft LS is provided in Annex. 
2 Discussion
In the RAN2 reply LS, there are the following questions which need feedback from RAN4. In this section, we provide our understanding on each issue. 
	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.


For Question 1, RAN4 has also defined the timing error margins for Tx TEG and RxTx TEG, and the applicability of timing error margins for RxTx TEG is under discussion in RAN4. In our understanding, the similar applicability should also be defined. For RxTx TEG, since it is used for the relative accuracy of Rx-Tx measurement, we think when defining the applicabile timing error margins, the frequency drift margin should also be considered, i.e. the applicability for Rx TEG can be reused. For Tx TEG, technically we think the implementation should be similar as Rx TEG and the applicability of Rx TEG can also be reused, but since it is not used to define the measurement accuracy requirements, we think it should be OK not to define the applicability of Tx TEG in the spec. 
Proposal 1: There will also be definition of applicable values of timing error margin for RxTx TEG, similar to that for Rx TEG. 
Proposal 2: The applicability of timing error margins for Rx TEG can be reused for RxTx TEG, i.e. the applicable timing error margin values of RxTx TEG 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. 
Proposal 3: There is no need to define the applicable values of timing error margin for Tx TEG in RAN4 spec, i.e. all the candidate values can be used. 
For Question 2, we need to consider which specification would be used to capture this applicability. In our understanding, the group delay margin is defined as Z and frequency drift margin is defined as Y in RSTD measurement accuracy requirements. But we know that the group delay and frequency drift are just the factors we considered when defining the margin Y and Z in accuracy requirements, and they will not be clearly defined as a terminology in the specification. So we think it is hard to be cited by RAN2 if defining the applicability. Based on this, we understand it is more proper to define the applicability in RAN4 specification, i.e. clarify in the RAN4 spec that the timing error margin in R17 positioning accuracy requirements is the reported value through high layer parameter and is not larger than the sum of R16 group delay margin(dependent on PRS/SRS BW) and frequency drift margin. 
Proposal 4: The applicability of timing error margins for Rx TEG and RxTx TEG is better to be captured in RAN4 specification in TS 38.133. 
Based on the discussion for question 2 and proposal 4 above, we provide a CR [2] to capture the corresponding changes in RAN4 specification TS 38.133. 
For Question 3, in RAN4 spec, the Rx TEG reporting is used for defining RSTD measurement accuracy, but actually it can also be reported in Rx-Tx measurement. In this case, we think the applicable values should also be the same as that for RSTD measurement. 
Proposal 5: The applicability of timing error margin of Rx TEG in the LS (R4-2214493) also apply for UE Rx-Tx timing difference. 
For the last issue about the definition of group delay margin and frequency drift margin, as we discussed for question 2, although the value can refer to Z and Y defined in RSTD measurement accuracy requirements in TS 38.133 10.1.23.2, we understand there will not be the clear definition for group delay margin and frequency drift margin as terminologies in the specification since they are more related to the UE implementation. 
Proposal 6: For defining the applicability of timing error margins for Rx TEG and RxTx TEG, the value of R16 group delay margin and frequency drift margin can refer to Z and Y respectively defined in RSTD measurement accuracy requirements in TS 38.133 10.1.23.2, but there will not be clear definition for them in the specification since it is up to UE implementation. 
3 Summary
In this paper, we discuss the RAN2 reply LS on applicability of timing error margins for RxTEG and the following proposals are given:  
Proposal 1: There will also be definition of applicable values of timing error margin for RxTx TEG, similar to that for Rx TEG. 
Proposal 2: The applicability of timing error margins for Rx TEG can be reused for RxTx TEG, i.e. the applicable timing error margin values of RxTx TEG 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. 
Proposal 3: There is no need to define the applicable values of timing error margin for Tx TEG in RAN4 spec, i.e. all the candidate values can be used. 
Proposal 4: The applicability of timing error margins for Rx TEG and RxTx TEG is better to be captured in RAN4 specification in TS 38.133. 
Proposal 5: The applicability of timing error margin of Rx TEG in the LS (R4-2214493) also apply for UE Rx-Tx timing difference. 
Proposal 6: For defining the applicability of timing error margins for Rx TEG and RxTx TEG, the value of R16 group delay margin and frequency drift margin can refer to Z and Y respectively defined in RSTD measurement accuracy requirements in TS 38.133 10.1.23.2, but there will not be clear definition for them in the specification since it is up to UE implementation. 
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1	Overall description
RAN4 thanks RAN2 for the LS R4-2218006 (R2-2210977) on applicability of timing error margin of Rx TEG. In RAN4#105 meeting, RAN4 discussed the LS and provided the following feedbacks: 
	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 feedback: There will also be definition of applicable values of timing error margin for RxTx TEG, similar to that for Rx TEG. But there is no definition of applicable values of timing error margin for Tx TEG in RAN4 spec.
And for RxTx TEG, the applicable timing error margin values of RxTx TEG 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. 
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 feedback: RAN4 understand the applicability of timing error margins for Rx TEG and RxTx TEG is better to be captured in RAN4 specification and has been captured in clause 10.1.23.2 and 10.1.25.2 in TS 38.133.
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 feedback: Yes. 
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.
RAN4 feedback: For defining the applicability of timing error margins for Rx TEG and RxTx TEG, the value of R16 group delay margin and frequency drift margin can refer to Z and Y respectively defined in RSTD measurement accuracy requirements in TS 38.133 10.1.23.2, but there will not be clear definition for them in the specification since it is up to UE implementation. 


RAN4 kindly asks RAN2 to take the above information into account in the following work on NR positioning enhancements. 

2	Actions
To RAN WG2: 
ACTION: 	RAN4 kindly asks RAN2 to take the above information into account in the following work on NR positioning enhancements. 

3	Dates of next TSG RAN WG4 meetings
TSG RAN WG4 Meeting #106		February 27 – March 3, 2023		Athens, GR
TSG RAN WG4 Meeting #106-bis-e		April 17 – April 26, 2023		Electronic
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