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1 Introduction
In RAN #66 meeting, the SI of the project “Performance enhancements for high speed scenario [1]” was approved. The study item aims at “comprehensively study enhancing the performance requirements for BS demodulation, UE RRM, and UE demodulation up to 350km/h and study enhancing of BS demodulation and UE RRM and UE demodulation above 350km/h to ensure the mobility and throughput performance under the exiting high speed scenario, and at identifying the new high speed scenario and specifying the performance requirements for BS demodulation, UE RRM, and UE demodulation under the identified scenarios.” 
In RAN4 #74 to #75 meetings, the issue of UE RRM of high speed scenarios was widely discussed. The TPs on the RRM simulation assumptions for the legacy and the identified new channel model scenarios were agreed in RAN4 #75 meeting[2][3]. 
In this contribution, we share our views on the definition of ideal RSRP/RSRQ for the simulation.
2 Discussion
The RSRP/RSRQ accuracy measurement requirements are specified based on the evaluation of Delta RSRP and Delta RSRQ, where
Delta RSRP   = (estimated RSRP – ideal RSRP) 
[dB] ,
Delta RSRQ  = (estimated RSRQ – ideal RSRQ) 
[dB] .
The value of Delta RSRP/RSRQ is decided by the estimated RSRP/RSRQ and the ideal RSRP/RSRQ, so the definition of ideal RSRP/RSRQ is very important.
Before the TEI of high Doppler RRM in Rel-12, the RSRP/RSRQ accuracy measurement requirements were tested under static AWGN channel. In the TEI of high Doppler RRM in Rel-12, the measurement of fading channel and legacy HST channel was studied, several definitions of ideal RSRP/RSRQ had been proposed[4]-[6], and finally one definition was selected. 
There are three options of the definition of ideal RSRP/RSRQ in the simulation:
· Option 1: Ideal RSRP/RSRQ is assumed as the derived RSRP/RSRQ values at the receiver antenna port without noise.

· Option 2: The ideal RSRP and RSRQ are derived from the high Doppler fading channel over a long term average of the signal power. RSRP excludes noise. For RSRQ, RSSI includes noise.
·  The intention of ‘long term average’ is to obtain the sufficient sampling.
·  For example, the ideal RSRP can be defined as
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where 
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are the RSRP obtained at the UE antenna connector 1 and 2, respectively, in the subframe 
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 with no noise impact.
The ideal RSRQ for single cell scenario can be defined as
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Where 
[image: image6.wmf]oc

N

 is the noise power.
· Option3: The ideal RSRP and RSRQ are defined as the signal power under AWGN channel. RSRP excludes noise. For RSRQ, RSSI includes noise.
With the defination option 1, it is simple for TE to get the ideal RSRP/RSRQ, and the ideal RSRP and RSRQ can reflect the variation of the channel. However, with the definition of RSRP in TS36.214, for the dual antenna cases, the maximum measured RSRP value of the two receiver antennas is selected by UE as the RSRP value. How long to do such antenna selection is UE’s implementation issue, UE can do antenna selection per sample or per measurement period. Different antenna selection manners will process different RSRP/RSRQ values. If UE’s manner of antenna selection is different to the TE, the ideal RSRP/RSRQ measured by TE can not reflect the RSRP/RSRQ at the receiver antenna port without noise measured by UE.
The ‘long term average’ in defination option 2 can conteract the variation of the channel, this may lead the inaccuracy of delta RSRP/RSRQ increase due to the variation of actual high Doppler fading channel. Besides, the problem of differernt antenna selection manners between UE and TE is presence in the defination option 2.
For defination option 3, the ideal RSRP/RSRQ can’t reflect the variation of the channel. However, it is simple to derive a fixed value of ideal RSRP for all test cases, without consider UE’s antenna selection manner. 
Based on the discussions above, we propose to use definition option 3 for the RSRP/RSRQ accuracy measurement under HST scenarios.
Propose 1: For the high speed train RRM, the ideal RSRP and RSRQ are defined as the signal power under AWGN channel. RSRP excludes noise. For RSRQ, RSSI includes noise.
3 Conclusion
In this contribution, we discussed the definition of ideal RSRP/RSRQ for the high speed train RRM. Based on the discussion, we propose that:
Propose 1: For the high speed train RRM, the ideal RSRP and RSRQ are defined as the signal power under AWGN channel. RSRP excludes noise. For RSRQ, RSSI includes noise.
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