3GPP TSG-RAN WG4 Meeting #80bis                                                                  R4-167235
Ljubljana, Slovenia, 10 - 14 Oct., 2016
Source:
LG Electronics
Title:
UE transmission timing for V2X
Agenda item:
8.20.3.1
Document for:
Discussion
1. Introduction
In the V2V WI, UE transmission timing requirements were agreed for cases that timing reference is GNSS or eNB. However, in case that timing reference is SyncRef UE, the requirements have not been concluded. So we discuss the requirements such as TA and TE for this case.
2. Discussion
There are 3 different timing references such as GNSS, eNB and SyncRef UE for V2X operation. For GNSS and eNB as timing reference, RAN4 already agreed UE transmission timing requirement for TA and TE as follows. 
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· TE : 12*Ts
· eNB

· TA : Reuse existing requirement
· TE : Reuse existing requirement
· 24*Ts  for DL BW = 1.4MHz

· 12*Ts  for DL BW ≥ 3MHz

In case that SyncRef UE is timing reference, there are 2 cases as figure 1 according to basic timing reference of SyncRef UE.  Figure 1(a) and figure1(b) are  the cases that basic timing reference of SyncRef UE is GNSS and eNB respectively.  For both cases,  based on the  current D2D UE transmission requirement , TE of 24Ts is assumed. The difference between legacy LTE(including D2D) and V2X is high speed. 
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 (a) GNSS based SyncRef UE                   (b) eNB based SyncRef UE

Figure 1.  SyncRef UE as timing reference

The existing requirement of UE TE for UL transmission and D2D transmission did not consider doppler impact due to high speed. 

For UL transmission, timing reference was only eNB. TE requirement was specified based on WCDMA initial timing error of up to 1.5chip((( 0.4 (s,  0.4us is equal to 12Ts). And  24Ts was added for channel BW of 1.4MHz. 

For D2D transmission, there was 2 timing reference, eNB and SyncRef UE. In case that timing reference was eNB, D2D TE requirement reused legacy UL TE requirement. And for other case that timing reference was SyncRef UE, D2D TE requirement was specified with 24Ts regarding channel BW of SLSS. 

Additional difference between D2D and V2X is periodicity of SLSS and interval of transmission from detection SLSS. The periodicity of SLSS is 40ms for D2D communication and 160ms for V2X. And the interval in V2X can be up to 100ms. During 100ms, timing can be drafted as Ts due to doppler frequency offset.  Figure 2 shows the case.
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Figure 2.  TE due to doppler shift under maximum interval  between Sync.Detection & Transmission

Considering  doppler frequency offset of 0.46ppm due to a relative velocity of 500km/h, the timing change of Ts can be about 0.05us(=1.4Ts) during 100ms. Comparing with 24Ts, its value is too small. As a result, we propose to reuse 24Ts for UE TE when SyncRef UE is timing reference.

Proposal 1: For case that SyncRef UE is timing reference in V2X, 24Ts can be reused for UE transmission timing error.

3. Conclusion

In this paper, we analysed UE transmission timing error(TE) considering high doppler when SyncRefUE is timing reference. Based on the analysis, we propose as follows.

Proposal 1: For case that SyncRef UE is timing reference in V2X, 24Ts can be reused for UE transmission timing error.
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