3GPP TSG-RAN WG4 Meeting #76bis 
                                  R4-157237
Anaheim, CA, US, 16-20 Nov, 2015
Source: 
CATT
Title: 
Further discussion on frequency error for V2X Services
Agenda item:
10
Document for:
Discussion
1 Introduction
Regarding LTE-based V2X Services [1], LS has been sent in [2] to RAN4 for the frequency accuracy assumption of vehicle for eNB and GNSS based synchronization with high mobility condition. Furthermore, RAN1 want to clarify the assumption of Doppler shift for eNB based synchronization as indicated in the next LS [3]. Since in RAN4#76bis meeting there is no consensus on the reply LS, this contribution provides further discussion on this issue based on [4]. 
2 Discussion
We believe that how to determine the carrier frequency for V2X application would impact the definition of V2X frequency error and should be clarified as a fundamental issue. Hence the analysis is provided for all possible operation modes separately. 

GNSS based synchronization 
When vehicle synchronized according to received GNSS signal, the corresponding operating carrier frequency should be pre-configured with E-UTRA Absolute Radio Frequency Channel Number (EARFCN) by network. In this condition the working procedure of vehicle is similar to the eNB frequency synchronization, and the PLL would lock to the assigned frequency according to received UTC timing. Although there is no corresponding requirement for UE equipped with GNSS in current specification, the achievable frequency error still could be assumed in the order of ±0.1 PPM compared to the absolute frequency assigned by network. 
eNB based synchronization
With respect to the V2X usage of spectrum, its operation can be classified into:
-
Outband mode
In this case the V2X utilizes the different carrier frequency other than the carrier frequency received from eNB, the carrier frequency for V2X operation should also be configured with EARFCN. Then there are three aspects would have impact on the V2X transmitted frequency error as indicated in [4], which are frequency accuracy of eNB, impact of Doppler frequency shift, and frequency error of vehicle own transceiver. The frequency error of V2X UE should be less than ±0.3 PPM compared with assigned frequency considering following parameters:
· 0.05PPM frequency error of Macro eNB defined in TS36.104

· 0.15PPM frequency error due to Doppler frequency shift with speed of 160km/h

· 0.1PPM frequency error due to UE own transceiver
-
Inband mode
In this case the V2X utilizes the same carrier frequency as the carrier frequency received from eNB. That implies that this operation mode is the same to legacy UE’s procedure. Hence the existing requirement of frequency error for UE could be reused for this condition, i.e. V2X modulated carrier frequency shall be accurate to within ±0.1 PPM observed over a period of one time slot (0.5 ms) compared to the carrier frequency received from the E-UTRA Node B. Since it is compared to the received relative frequency, the requirement of ±0.1 PPM does not reflect the impact of Doppler shift and accumulated frequency error of eNB. If compared with the absolute frequency, the analysis for outband mode could be reused, i.e. the frequency error of UE for inband V2X operation mode also should be less than ±0.3 PPM.
3 Conclusion

In this contribution we discuss on the synchronization error asked by RAN1 LS on V2X study and have following proposals as:

Proposal 1: Synchronization frequency error based on GNSS can be assumed to be in the order of ±0.1ppm compared with absolute frequency assigned by network.
Proposal 2: Synchronization frequency error based on eNB signal should be less that ±0.3ppm compared with absolute frequency with the conditions that:  
· 0.05PPM frequency error of Macro eNB defined in TS36.104

· 0.15PPM frequency error due to Doppler frequency shift with speed of 160km/h

· 0.1PPM frequency error due to UE own transceiver
Proposal 3: Synchronization frequency error based on eNB signal should be within ±0.1ppm compared with frequency received from eNB when the V2X is operating on the same frequency as eNB.
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