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1	Introduction
One LS [1] on applicability of timing error was sent from RAN2 and the following questions were raised. Last RAN4 meeting discussed these issues and replied to RAN2 about Rel-16 group delay margin and frequency drift margin for Rx TEG for RSTD measurement [2]. This contribution is a revised version of our previous contribution [3] and will provide our considerations on the remaining issues. 
	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	Discussion
2.1	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?
	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. 
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. 


Regarding to the applicability of timing error margin in the LS R2-2210977, RAN4 has discussed whether to define applicability of timing error margin for RxTx TEG in RAN4 #104-e meeting but no consensus was reached as shown above [4]. In our understanding, the intention of introducing such the applicability for Rx TEG is to ensure an improved measurement accuracy requirement compared with Rel-16. From this point of view, we understand the similar applicability of timing error margin for RxTx TEG should also be defined.
For Rx-Tx time difference measurement at UE side, the margin values are clearly defined in Table 10.1.25.2-5 and Table 10.1.25.2-6 in TS 38.133. Obviously, the timing error margin selected by the UE should be smaller than the Rel-16 margin. 
Observation-1: In Rel-16, the timing error margin values for UE Rx-Tx time difference measurements are clearly defined in TS 38.133 spec.
Proposal-1: Define applicability of timing error margin for 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 SRS transmission at UE side or PRS transmission at gNB side, RAN4 does not specify any transmission timing requirement. Then, it is not needed to define applicability of timing error margin for Tx TEG. 
Proposal-2: Not define applicability of timing error margin for Tx TEG.
2.2	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 second question is whether to specify the applicability of timing error margin in LPP spec. We think TS 38.133 spec is a more appropriate place to specify such the applicability. And the latest RAN4 spec has already captured it for Rx TEG reporting for RSTD measurements, as shown below. 
Proposal-3: It is more appropriate to capture the applicability of timing error margin in TS 38.133, rather than in LPP. 
	If the UE doesn’t support Rx TEG reporting for RSTD measurement or when the measurements of reference cell and neighbour cell belong to different Rx TEGs, Y and Z are defined as follows: 
-	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.
-	Z is defined in Table 10.1.23.2-5 for FR1 and Table 10.1.23.2-6 for FR2, respectively.
If the measurements of reference cell and neighbour cell belong to the same Rx TEG, i.e. associated and reported with a common Rx TEG ID, then the sum of Y+Z is equal to the timing error margin of the Rx TEG reported in nr-UE-RxTEG-TimingErrorMargin.


2.3	Question 3: Does the applicability of timing error margin of Rx TEG in the LS (R4-2214493) apply for UE Rx-Tx timing difference?
The next question is whether the applicability of timing error margin for Rx TEG could apply for UE Rx-Tx time difference measurement. From our perspective, Rx TEG is applicable to RSTD measurement and RxTx TEG is applicable to Rx-Tx time difference measurement. It is not reasonable to apply Rx TEG to Rx-Tx time difference measurement. Moreover, we will define a separate applicability of timing error margin for RxTx TEG, which is similar to that for Rx TEG.
Proposal-4: 
· The applicability of timing error margin for Rx TEG is applicable to RSTD only.
· The applicability of timing error margin for RxTx TEG is applicable to Rx-Tx time difference.
2.4	Definitions of Rel-16 group delay margin and frequency drift margin
If separate timing error margins of RxTx TEG for Rx-Tx time difference is agreed as proposal-4, then RAN4 should provide the definition and values of group delay margin and frequency drift margin respectively. Following is our understanding based on the existing RAN4 spec:
· RxTx TEG for Rx-Tx time difference measurement, 
· the group delay margin, i.e. , is defined in Table 10.1.25.2-5 for FR1 and Table 10.1.25.2-6 for FR2, respectively.
· the frequency drift margin is not introduced for absolute Rx-Tx time difference. But for relative Rx-Tx time difference with TEG, it is necessary to consider and the principle for frequency drift margin for RSTD measurement could be considered. For example, when the time offset between two PRS resource instances for Rx-Tx time difference measurement is no greater than 160ms, the frequency drift margin is defined as 32Tc.
Proposal-5: For Rx-Tx time difference measurement, the group delay margin delay is defined in Table 10.1.25.2-5 for FR1 and Table 10.1.25.2-6 for FR2 in TS 38.133.
Proposal-6: For Rx-Tx time difference measurement, define the frequency drift margin based on the principle of RSTD. 
3	Conclusion
This contribution gave our consideration on questions from RAN1/RAN2 captured in liaisons and the following proposals:
Observation-1: In Rel-16, the timing error margin values for UE Rx-Tx time difference measurements are clearly defined in TS 38.133 spec.
Proposal-1: Define applicability of timing error margin for 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: Not define applicability of timing error margin for Tx TEG.
Proposal-3: It is more appropriate to capture the applicability of timing error margin in TS 38.133, rather than in LPP. 
Proposal-4:
· The applicability of timing error margin for Rx TEG is applicable to RSTD only.
· The applicability of timing error margin for RxTx TEG is applicable to Rx-Tx time difference.

Proposal-5: For Rx-Tx time difference measurement, the group delay margin delay is defined in Table 10.1.25.2-5 for FR1 and Table 10.1.25.2-6 for FR2 in TS 38.133.
Proposal-6: For Rx-Tx time difference measurement, define the frequency drift margin based on the principle of RSTD. 
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1	Overall description
RAN4 would like to thank RAN2 for the LS (R2-2210977) on applicability of timing error margin of Rx TEG.
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 1: For Tx TEG, RAN4 will not introduce applicability of timing error margin similar to that for Rx TEG. For RxTx TEG, the applicability of timing error margin is defined as:
· 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?
Answer 2: No. Such the applicability of timing error margin will be specified in TS 38.133 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? 
Answer 3: No. The applicability of timing error margin of Rx TEG in the LS (R4-2214493) should apply for RSTD measurement only, and the aforementioned applicability of timing error margin of RxTx TEG in Answer 1 will apply for UE Rx-Tx time difference measurement.

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.
Answer: The Rel-16 group delay margin and frequency drift margin are defined as: 
· The group delay margin and frequency drift margin for Rx TEG for RSTD measurement has been provided to RAN2 in previous LS R4-2220729.
· RxTx TEG for Rx-Tx time difference measurement, 
· the group delay margin, i.e. , is defined in Table 10.1.25.2-5 for FR1 and Table 10.1.25.2-6 for FR2, respectively.
· the frequency drift margin, FFS.
2	Actions
To RAN2 
ACTION: 	RAN4 respectfully asks RAN2 to take the above information into consideration in their future work.
3	Dates of next TSG RAN 4 meetings
RAN4 Meeting #106-bis-e		     17 Apr – 26 Apr			Online
RAN4 Meeting #107		     22 May – 26 May		      Korea
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