3GPP TSG-RAN WG4 Meeting #91                           R4-1905632
Reno, US, 13th– 17th May, 2019

Agenda Item:
7.15.4
Source: 
CMCC

Title: 


 Discussion on UE demodulation for high speed scenario
Document for:
Discussion 
1. Introduction

In the last meeting, there was discussion on UE demodulation enhancement for high speed scenario and a WF was approved [1]. This contribution provides discussion on the open issues.
2. Discussion 
As discussed in our previous contribution [2], the Doppler shift depends on the velocity and frequency carrier. The range of frequency offset tracking is related to the time interval of reference signal. For LTE CRS, the frequency offset estimation is up to 2.3KHz, which can cover maximum Doppler shift of 1.15KHz with AFC on. Taking the combination of velocity and frequency into consideration, it is proposed to investigate the Doppler shift of 1125Hz for downlink. 
In the last meeting, it was agreed to consider the uplink and downlink channels together to decide a pair of maximum Doppler shift for downlink and uplink. And the candidate maximum DL Doppler shift is 1100Hz and 972Hz. From DL point of view, as above discussion, the maximum DL Doppler shift of 1100Hz can be handled. However, taking the UL into consideration, the uplink channel may have impact on the decision of maximum DL Doppler shift. The reason is that the uplink reference signal is different from DL, the uplink channel may be the bottleneck. It is necessary for BS vendor to provide analysis on the maximum UL Doppler shift.
Observation: since it was agreed to consider the uplink and downlink channels together to decide a pair of maximum Doppler shift for downlink and uplink, and the uplink channel may be the bottleneck due to different reference signal design, the decision of maximum DL Doppler shift depends on the maximum UL Doppler shift.
For HST-SFN bi-directional scenario, it was also agreed to provide results for the following two options of maximum DL Doppler shift with MCS sweep from 12 to 16.
· Option 1:1100Hz

· Option 2: 972Hz

Figure 1 is the simulation results for DL Doppler shift of 1100Hz. In Rel-14, the PDSCH demodulation requirement for HST-SFN with 872 Doppler shift is specified with MCS 17. According to the simulation results, it can be seen that MCS 13 with 1100 Hz Doppler shift has similar performance with MCS 17 with 872Hz Doppler shift. For 1100 Hz Doppler shift with MCS larger than 13, there is performance degradation. If the maximum Doppler shift for downlink is determined to be 1100Hz, it is proposed to use MCS 13. 
Proposal 1: If the maximum Doppler shift for downlink is determined to be 1100Hz, it is proposed to use MCS 13.
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Figure 1 PDSCH simulation results for 1100Hz Doppler shift
Figure 2 is the simulation results for DL Doppler shift of 972Hz. Compared with 872 Doppler shift with MCS 17, MCS 14 or MCS 15 with 972 Hz Doppler shift have similar demodulation performance, while for larger MCS with 972 Hz Doppler shift, there is performance degradation. If the maximum Doppler shift for downlink is determined to be 972Hz, it is proposed to use MCS 14 or MCS 15.
Proposal 2: If the maximum Doppler shift for downlink is determined to be 972Hz, it is proposed to use MCS 14 or MCS 15.
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Figure 2 PDSCH simulation results for 972Hz Doppler shift

For the demodulation requirements for CA, in Rel-14 HST WI, the highSpeedEnhancedDemodulationFlag is supported for both PCell and SCell, but the PDSCH demodulation requirement of HST-SFN scenario is only specified for single carrier of 10MHz. In order to improve the network capacity or increase the system throughput, CA is used in high speed scenario. It is necessary to specify the CA demodulation requirements for HST-SFN scenario to guarantee the CA performance.  
Proposal 3: It is proposed to specify the CA demodulation requirements for HST-SFN scenario.
3. Conclusion
This contribution provides discussion on UE demodulation for HST. The observations and proposals are:
Observation: since it was agreed to consider the uplink and downlink channels together to decide a pair of maximum Doppler shift for downlink and uplink, and the uplink channel may be the bottleneck due to different reference signal design, the decision of maximum DL Doppler shift depends on the maximum UL Doppler shift.

Proposal 1: If the maximum Doppler shift for downlink is determined to be 1100Hz, it is proposed to use MCS 13.

Proposal 2: If the maximum Doppler shift for downlink is determined to be 972Hz, it is proposed to use MCS 14 or MCS 15.

Proposal 3: It is proposed to specify the CA demodulation requirements for HST-SFN scenario.
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