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1. Introduction
In RAN1#104-e an LS was approved in [1] to RAN4 on UE transmit timing error for R17 URLLC:
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In this contribution, we provide our view on the question RAN1 asked.
2. Discussion
Te requirements have been widely discussed at NR early phase. A lot of companies provided comprehensive analysis on how the Te shall be designed. Final agreement was made in RAN4#85 meeting. There are some agreement captured in the chairman note implying that downlink timing estimation has been taken into account when defining Te requirements. 
	[bookmark: _Toc500438780]9.7.6	UE timing (38.133/36.133) [NR_newRAT]
[bookmark: _Toc500438781]9.7.6.1	UE transmit timing, UE timer accuracy and timing advanced [NR_newRAT]
Tx timing and timing adjustment accuracy
Agreement:
· Initial UE transmit timing error (Te):
· Principle: 
· For Te values, the downlink bandwidth of SSB and/or TRS and uplink SCS should be taken into account. 
· The different RF margins apply to different frequency ranges.
· The margin decrease with the increasing SCS
· The lower boundary of Te for each bandwidth/SCS should be expected
· Autonomous timing adjustment accuracy (Tq):
· Principle: 
· The fixed number of Maximum Autonomous Time Adjustment Step and maximum aggregate adjustment rate will be used for different SCS-es.
· The values for FR2 should be smaller that the value for FR1.


 
Observation 1: downlink timing detection error is included in Te requirement.
Proposal 1: RAN4 is to reply RAN1 that downlink timing detection error is included in UE transmit timing error (Te) requirements.
3. Conclusion
In this contribution, we provide background of Te requirements defined in TS38.133. After that, the following conclusions are provided:
Observation 1: downlink timing detection error is included in Te requirement.
Proposal 1: RAN4 is to reply RAN1 that downlink timing detection error is included in UE transmit timing error (Te) requirements.
4. References
[1] R4-1801401, RAN4#85 Meeting report
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1. Overall Description:

RAN1 discussed propagation delay compensation enhancements, which involve downlink frame timing
detection error and UE transmit timing error (i.e. Te) as two error components for estimating the overall
synchronization error between a UE and its serving gNB. RAN1 identified the following question that needs
clarification from RAN4:

Question 1: Which option/interpretation should RAN1 take for interpreting the relationship between downlink
frame timing detection error and UE transmit timing error (i.e. Te) based on the current definition in RAN4
specification TS 38.133 V17.0.0?

e Option 1: downlink frame timing detection error is already included in UE transmit timing error (i.e. Te);
¢ Interpretation: “the reference point” defined in section 7.1 .2| in TS 38.133 for UE transmission timing

is (Nra + Nra ofivet) X I ahead of “True arrival timing at UE”, and the timing error limit value Te is
given taking downlink frame timing detection error into account, as shown in figure 1 as an example.

e Option 2: downlink frame timing detection error is not included in UE transmit timing error (i.e. Te);
¢ Interpretation: “the reference point” defined in section 7.1.2 in TS 38.133 for UE transmission time

is (Nra + Nra ofivet) X I ahead of the first path detected by the UE, and the timing error limit value
Te is given without consideration of downlink frame timing detection error, as shown in figure 2 as
an example.

Note that “arrival time detected by UE” in Figure 1 and Figure 2 refers to the first detected path (in time) of the
corresponding downlink frame from the reference cell, as described in Section 7.1 of TS 38.133 V17.0.0.
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Figure 1
For question 1 above, there are the above two different interpretations among companies in RAN1. Thus RAN1

request clarification from RAN4 for the purpose of propagation delay compensation. If neither of the above
options is the correct understanding, RAN4 can respond with the correct interpretation directly to RAN1.




