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1 Introduction
Based on four meeting cycle’s discussion on high speed scenarios study items, the objectives of the SI are completed. In this contribution TP on conclusion is proposed for TR 36.878[1].
Reference
 [1] R4-151132, TR skeleton (v0.0.1) for study on performance enhancements for high speed scenarios, Huawei
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Conclusions

This technical report presents the results of a study on performance enhancements for high speed scenarios in LTE.
For objective1 in section 4.1, the simulation campaigns are comprehensively carried out for evaluating the UE RRM, UE demodulation and BS demodulation under existing high speed scenarios with UE velocity 350km/h. Based on the evaluation results and summary in Section 5, it can be concluded:

· Firstly, the RRM requirements including cell identification, measurement accuracy under existing high speed scenarios could satisfy the existing RRM requirements as defined in TS 36.133. For RLM performance in existing high speed scenarios, the SNRs setting for testing may need modifications.
· Secondly, for UE demodulation performance under the existing high speed scenario, it is feasible to specify the new PDSCH demodulation requirements under ETU600. 

· Thirdly, for BS demodulation performance under the existing high speed scenario, it is feasible to specify the new PUSCH demodulation requirements under ETU600.
For objective2, the new high speed scenarios are identified and the evaluations for RRM, UE/BS demodulation performance are conducted.

Firstly the new high speed scenarios are identified and the corresponding parameters are provided by companies in section 6.2. Based on the scenario analysis from RRM and demodulation perspective, two scenarios are prioritized to be studied, which are the SFN scenario and the leaky cable outside of carriage in the tunnel. In section 6.2.3, the channel models for the two channels are defined. Afterwards the performance evaluations are carried out for UE RRM, UE demodulation and BS demodulation under the SFN and the leaky cable scenarios.

Secondly, in RRM aspects, for SFN scenario, the degradation of RLM performance is identified compared with ETU70 channel. So some options for enhancements are provided: UE based enhancement and eNB based enhancement in section6.3.3. For the leaky cable scenario, the simulations results show that cell identification and measurement accuracy could satisfy the existing RRM requirements as defined in TS 36.133. For RLM performance in leaky cable, the SNRs setting for testing may need modifications.
In addition, a DRX related issue is identified as well. Under high speed scenario UE is at speed of 350km/h and beyond, and it would pass through a cell very fast. The following latency requirements in TS 36.133 are considerably long:
· Tdetect, Tevaluate and Tmeasure for both intra-frequency and inter-frequency in RRC_IDLE state 
· RLM evaluation period in DRX

· Cell identification time for intra-frequency, inter-frequency and inter-RAT when DRX is used

The delayed cell re-selection, cell identification and RLM when DRX is used would result in performance degradation. Then some options are provided in section 6.3.4.

Thirdly, in the UE demodulation aspects, the significant PDSCH performance loss is found under the SFN scenario with the velocity of 350km/h, which is caused by the incorrect frequency tracking and channel estimation especially when the UE is located between two adjacent RRHs. The candidate solutions are provided: one is to enhance the UE performance under SFN scenario, which requires UE can deal with the multiple Doppler shifts simultaneously; the other is based on BS, which can estimate and compensate the Doppler shift per RRH before downlink transmission.

For the leaky cable scenario in the tunnel, the scenario would not be challenging for UE implementation due to small Doppler shift. But one performance test under the leaky cable could be considered to fully support that scenario.

Finally, in the BS demodulation aspects, it is found that when the Doppler shift is larger than the preamble sub-carrier spacing, the existing restricted sets of preamble sequences based on the three detection window cannot guarantee the unambiguous detection. So PRACH enhancement should be considered for such scenario.
In the SFN scenario, it is feasible to reuse all or part of the existing HST BS demodulation performance requirements, and to apply the corresponding conformance tests with the necessary modifications of test setup to guarantee the frequency tracking performance of BS in the SFN scenario.
-----------------------------------------------------------End of TP---------------------------------------------------------
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