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1 Introduction

The work item (WI) “Performance enhancements for high speed scenario” was approved at RAN plenary meeting #70 [1]. According to the high speed Work Item Description (WID) [1], the target high speed train (HST) moving speed is at least 350km/h, and two objectives in the high speed WID are: 
· Specify new CSI requirements considered for the final solutions to enhance the downlink demodulation performance, if needed;

· Receiver robustness in other scenarios/channels should be considered (besides SFN channels).

In RAN4#78bis Meeting, the CSI reporting issue was first discussed in [2]. It was suggested that the CSI test should be precluded in the high speed WI. In particular, due to the nature of the high speed channel model, it would be very hard, or even not feasible, to perform CQI reporting test in the real HST networks. In this contribution, we further discuss the reasons and potential defects of CQI reporting test under HST scenarios.
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HST scenarios has high Doppler channel, so the channel measurement is supposed to be fluctuated due to timing selectivity and channel estimation performance. Although RAN4 agreed to use normalized SNR, there still are several channel components impacting on channel quality. 

Assume the carrier frequency fc = 2.7GHz, and train speed is v = 350km/h, the maximum Doppler shift fd is given by (c - speed of light)
Hz.

Therefore, the coherent time for this high speed scenario would be

Although the channel coherent time does not imply channel quality directly, we can predict the channel estimation challenge to sustain steady CQI reporting. In fact, RAN4 has had several discussions on CQI tests under high dynamic channel condition changes. High doppler is one of the case, and high interference is one of the cases. 

Generally, in order to handle the fluctuated CQI report, there has been suggested server methods. The UE can take averaging on the widely distributed CQI, which may lead to improve CQI measurement accuracy. Or, the eNB may want to know the channel status as it is, because the fluctuation itself is sometimes important information in eNB scheduling. After long discussion, RAN4 usually had no conclusion on an identified UE behaviour.  

Observation 1: RAN4 has had several discussions on CQI tests under high dynamic channel condition changes. After long discussion, RAN4 usually had no conclusion on an identified UE behaviours due to different UE CQI measurement approaches. 

It can be considered as one of an UE implementation solution. If extended to non-normalized SNR cases, it is obvious that the UE will measure more fluctuated CQI under a dynamic SNR profile. On one hand, it is hard to justify what receiver algorithm should be used to quantify CSI measurement; on the other hand, the HST UE behaviour is similar to what had happened to legacy UE, and the UE should be allowed to handle fluctuated CQIs according to certain UE implementations.

RAN4 currently are discussing about HST CQI measurement, firstly we would like to ask what can be HST unique CQI measurement and reporting behaviour. We assume that the CQI measurement behaviours are not different from regular UEs. Secondly, what can be the criterion to fail regular UE CQI behaviour and to pass the HST UE behaviours? It is still very ambiguous to justify any criteton on HST UE CQI performance. Fig.1 demonstrate the calculated CQI index of HST UE, when a train is running in the bi-directional RRH network. As we expect, a certain distribution appears and if the UE applies CQI averaging across measurements, the UE may make it to steady CQI. Hereby we propose below.


Proposal 1 : In order to define HST CQI tests, we propose to clarify the points below :
1. Clarify HST UE CQI measurement behaviours different from regular UEs
2. Clarify HST UE CQI reporting behaviours different from regular UEs
3. Investigate if HST UEs have identified CQI performance (i.e. distributed CQI or a static CQI)
4. Invent  HST UE CQI evaluation criterion
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Fig. 1 CQI index distribution of HST reference receiver
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3 Conclusion 

In this contribution, we further discuss the CSI reporting test issue.

Observation 1: RAN4 has had several discussions on CQI tests under high dynamic channel condition changes. After long discussion, RAN4 usually had no conclusion on an identified UE behaviours due to different UE CQI measurement approaches. 


Proposal 1 : In order to define HST CQI tests, we propose to clarify the points below :
· Clarify HST UE CQI measurement behaviours different from regular UEs
· Clarify HST UE CQI reporting behaviours different from regular UEs
· Investigate if HST UEs have identified CQI performance (i.e. distributed CQI or a static CQI)
· Invent  HST UE CQI evaluation criterion
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