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Introduction
RAN4 received LS [1] from RAN2#119-bis-e related to applicability of timing error margin. RAN2 asks RAN4 several questions related to applicability of timing error margin. 
	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.


In this paper we will provide our views on the questions in the LS and a draft reply.
Discussion
Applicability of TE margin for Rx TEG
In RAN4#104, RAN4 agreed [2] on the applicability of TE margin values for Rx TEG, and informed the agreement in LS (R4-2214493).
	Issue 2-1-1 Applicability of timing error margin of Rx TEG? 
Agreements:
· 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. 


The applicability of TE margin is based on Rel-16 RSTD accuracy. In Rel-16, RAN4 has defined margin for group delay calibration error, assuming the reference and target resources may be measured with different Rx paths. When the two resources are measured with same Rx path (or more generically with Rx paths that are better calibrated than Rel-16 assumption), the timing error difference between the reference and the target resources should be no larger than the group delay calibration margin in Rel-16 (otherwise the RSTD cannot even meet the Rel-16 requirements). This is how the applicability of TE margin value for Rx TEG is derived. One additional aspect considered is the frequency drift margin.
When it comes to UE Rx-Tx measurement, UE may report Rx TEG + Tx TEG instead of RxTx TEG, and in our view, use of Rx TEG is same as for RSTD, so the Rx timing error of two Rx-Tx measurements should also be no larger than the upper bound set by Rel-16 RSTD requirements.
Another issue is that Rx TEG is applicable for both UE and TRP, but the applicability of Rx TEG agreed in [1] has only accounted for UE part. For TRP, RAN4 has only defined accuracy for gNB Rx-Tx in Rel-16, and the group delay calibration margin was left to declaration of manufacturer due to more diverse gNB deployment scenarios and architectures. In this sense, the applicability of TE margin for Rx TEG in [1] should be only applicable for UE but not TRP. We suggest to also clarify this in the reply LS, otherwise other WGs may misunderstand the scope.
Proposal 1: RAN4 to clarify that the applicability of timing error margin of Rx TEG in the LS (R4-2214493) also apply for UE Rx-Tx timing difference.
Proposal 2: RAN4 to clarify that the applicability of timing error margin of Rx TEG in the LS (R4-2214493) apply for UE but not for TRP.
Applicability of TE margin for Tx TEG
RAN4 has not defined any Tx requirements related to positioning in Rel-16, and in our view it may be hard to define applicability for Tx TEG. One possibility for UE is to re-use the applicability from UE RxTx TEG because the latter also contains Tx part, but this may not be always applicable because for RxTx TEG the Tx path and Rx path may be calibrated together while for Tx TEG the Tx path will be calibrated separately. 
In addition, defining applicability of TE for Tx TEG would be new requirements for UE/TRP, so it is not desirable considering it is already very late for Rel-17. Finally, we do not see big issue without applicability as it means all the candidate values are applicable and it is up to UE to choose the one to help LMF.
Based on above, we suggest RAN4 not to define applicability of timing error margin for Tx TEG.
Proposal 3: RAN4 not to define applicability of timing error margin for Tx TEG.
Applicability of TE margin for RxTx TEG
In RAN4#104-e, the applicability of TE margin for RxTx TEG was discussed with following agreement [2].
	Issue 2-1-2 Candidate timing error margin for RxTx TEG? 
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. 


Compared to Rx TEG, one difference in RxTx TEG is that the Rel-16 assumption for RSTD is for relative timing error, so it is directly comparable to Rx TEG margin value. For Rx-Tx the Rel-16 assumption is for absolute timing error, so the upper bound for the RxTx TEG margin value should be the sum of the Rel-16 group delay calibration margin for each individual measurement. In addition, the frequency drift margin should be considered same as for Rx TEG because for relative UE Rx-Tx, the two measurements can be taken at different times. In Rel-16 RAN4 did not define frequency drift margin for Rx-Tx, but we believe the assumption for RSTD can be re-used.
Similar as for Rx TEG, the applicability of TE margin is only discussed for UE part, so RAN4 should clarify that above applicability does not apply for TRP.
Proposal 4: For UE Rx-Tx, the applicable timing error margin values for RxTx TEG 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 5: RAN4 to clarify that the applicability of timing error margin of RxTx TEG in Proposal 4 apply for UE but not for TRP.
Rel-16 group delay margin and frequency drift margin
In [1] RAN2 asks RAN4 to provide definition for Rel-16 group delay margin and frequency drift margin. 
Frequency drift margin has been defined as value Y for RSTD accuracy and we assume it can be re-used for relative UE Rx-Tx. Based on RAN4#104-e discussion, two CRs were agreed [3-4] to capture the group delay calibration margin in separate tables from BB error, for RSTD and UE Rx-Tx, respectively. Those tables can be used as reference for group delay margin. 
Proposal 6: RAN4 to clarify that 
· Rel-16 group delay margin refers to 
· Table 10.1.23.2-5 and Table 10.1.23.2-6 for UE Rx TEG
· Table 10.1.25.2-5 and Table 10.1.25.2-5 for UE RxTx TEG
· Rel-16 frequency drift margin refers to value Y in clause 10.1.23.2 for both UE Rx TEG and UE Rx-Tx TEG
Specification of the applicability 
In [1] RAN2 asks RAN4 whether the applicability of the TE margin should be captured in LPP spec. 
We do not have strong view but slightly prefer to capture them in the LPP spec together with the candidate values, so that it would be clear to the implementation people which of the candidate values can be selected.
Proposal 7: RAN4 recommends to capture the applicability of timing error margin in LPP spec. 
Conclusions
In this paper we provided our views on the question in the LS [1].
Proposal 1: RAN4 to clarify that the applicability of timing error margin of Rx TEG in the LS (R4-2214493) also apply for UE Rx-Tx timing difference.
Proposal 2: RAN4 to clarify that the applicability of timing error margin of Rx TEG in the LS (R4-2214493) apply for UE but not for TRP.
Proposal 3: RAN4 not to define applicability of timing error margin for Tx TEG.
Proposal 4: For UE Rx-Tx, the applicable timing error margin values for RxTx TEG 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 5: RAN4 to clarify that the applicability of timing error margin of RxTx TEG in Proposal 4 apply for UE but not for TRP.
Proposal 6: RAN4 to clarify that 
· Rel-16 group delay margin refers to 
· Table 10.1.23.2-5 and Table 10.1.23.2-6 for UE Rx TEG
· Table 10.1.25.2-5 and Table 10.1.25.2-5 for UE RxTx TEG
· Rel-16 frequency drift margin refers to value Y in clause 10.1.23.2 for both UE Rx TEG and UE Rx-Tx TEG
Proposal 7: RAN4 recommends to capture the applicability of timing error margin in LPP spec. 
A draft reply LS is provided in the Annex.
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1. Overall Description:
RAN4 thanks RAN2 for the questions in LS R2-2210977. 
Based on discussion in RAN4#105, RAN4 would like to provide following answers.

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] RAN4 will not define applicability of timing error margin for Tx TEG.
For RxTx TEG, the applicable timing error margin values for RxTx TEG 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] Yes. RAN4 recommends to capture the applicability of timing error margin for Rx TEG and RxTx TEG (as answered to Q1) in LPP spec.

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] Yes.

Besides, RAN4 would like to clarify that the applicability of timing error margin of Rx TEG (as in LS R4-2214493) and RxTx TEG (as answered to Q1) apply for UE but not for TRP.

Regarding the definitions of Rel-16 group delay margin and frequency drift margin, RAN4 would like to clarify that
· Rel-16 group delay margin refers to 
· Table 10.1.23.2-5 and Table 10.1.23.2-6 for UE Rx TEG
· Table 10.1.25.2-5 and Table 10.1.25.2-5 for UE RxTx TEG
· Rel-16 frequency drift margin refers to value Y in clause 10.1.23.2 for both UE Rx TEG and UE Rx-Tx TEG

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

2. Actions:
To RAN2:
RAN4 respectfully asks RAN2 to take the above information into account. 

3. Date of Next TSG-RAN4 Meetings:

RAN WG4 Meeting #106				Feb 27 – Mar 3, 2023			Athens, Greece
RAN WG4 Meeting #106-bis-e		Apr 17 – Apr 26, 2023			Online
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