3GPP TSG-RAN WG4 Meeting #78bis                                   R4-161685
San Jose del Cabo, Mexico, 11 – 15 April, 2016
Source: 
CATT
Title: 
Discussion on UE demodulation requirements for SFN scenarios
Agenda Item:
7.12.3
Document for:
Discussion
1 Introduction
In RAN#70 meeting, the WI of “Performance enhancements for high speed scenario” had been approved. The objective of the work item is to “specify the requirements for UE RRM, UE demodulation and BS demodulation which were identified in SI stage. Target moving speed is at least 350km/h and at most 750km/h, depending on candidate solution. Supporting more than 350km/h is only considered for the unidirectional RRH arrangement and the frequency pre-compensation solution.” [1] The objective of the WI for UE demodulation performance requirements is:

· Specify demodulation performance requirements for the downlink demodulation performance if needed, based on the following three candidate solutions provided in SI, including advanced receiver in high speed scenarios, BS frequency pre-compensation and Unidirectional SFN arrangement.
· Specify new CSI requirements considered for the final solutions to enhance the downlink demodulation performance, if needed.
· For the requirements with advanced receiver in high speed scenarios, the other receiver solutions showing comparable performance with the candidate solutions can be considered.
· Receiver robustness in other scenarios/channels should be considered.
In RAN4 #78 meeting, UE demodulation performance enhancement under SFN scenarios had been discussed and a way forward was agreed [2]. In the way forward, it identified the candidate scenarios, reference receivers and test purpose to be studied. In this document, we share our views on UE demodulation performance enhancement.
2 Discussion
The channel model for the SFN scenarios agreed in the SI is a two-tap channel model [3]. For the channel model, the two paths rotating with approximately opposite Doppler shifts. It is feasible to use the two-tap channel model for the SFN scenarios that there are only two RRHs connected to the BBU or the scenarios that there are more than two RRHs connected to one BBU but the received power of paths coming from other RRHs are reasonable small compared to the paths of the nearest two RRHs. If the free space propagation loss is considered for the relative power of the paths from RRHs, the bigger the ratio of Ds and Dmin is, the closer the two-tap channel model and the real propagation conditions is, where Ds is the distance of the two neighbour RRH and Dmin is the distance of RRH and railway. Therefore, if the test cases are specified under the two-tap SFN channel model, small Dmin shall be considered.
According to the simulation results from companies, significant performance gap can be observed under 350km/h and 30km/h in the identified two-tap SFN channel model, the advanced receivers for high speed scenarios can achieve significant performance gain. Therefore, it is necessary to specify test cases for the enhanced receivers under the two-tap SFN scenarios.

Proposal 1: Specify test cases for SFN scenarios with two-tap channel model defined in SI with advanced receivers for high speed scenarios, the performance gain test cases shall be considered.

Proposal 2: For the test cases with two-tap SFN channel model, small Dmin shall be considered.

For the practical scenarios, if there are more than two RRHs connect to one BBU, it is possible that more than two paths are visible to UE under the SFN scenarios. If the free space propagation loss is considered for the relative power of the paths from RRHs, more paths may be observed by UE with the degrading of the ratio of Ds and Dmin. Take the SFN scenarios with Ds=1000m, Dmin = 300m, maximum Doppler shift fd=875Hz as example, Fig. 1 and shows the relative path loss of the paths coming from the nearest three RRHs. It can be seen that, the third strongest path can’t be neglect, because the received power of the third strongest path is comparable to the highest two paths.
[image: image1.png]power(dB)

Relative power, Ds= 1000m, Dmin= 300m, fd =875Hz

-5

10

I
15
Time(s)

20 25 30




Figure 1 Relative power, Ds=1000m, Dmin = 300m, fd=875Hz
Based on the discussions above, as there may be multiple paths observed by UE under the SFN scenarios, the robustness for the enhanced receiver for SFN scenarios should be guaranteed, i.e. the advanced receiver that developed for the SFN scenarios shall not only be applied for the two-tap scenarios but also for the multi-path( more than two paths) scenarios. Besides, if there is no dedicated signaling on HST SFN scenarios, the robustness of the enhanced receiver under legacy scenarios, for example ETU600, also shall be considered.

Proposal 3: The robustness of the advanced receiver for SFN scenarios with channel model of more than two paths shall be considerd, the corresponding test case is needed. If the test case is specified, big Dmin shall be considered.
Proposal 4: The robustness of the advanced receiver for SFN scnearios under legacy scenarios shall be considered.
3 Conclusions
In this contribution we share our views on the advanced receiver and test cases for SFN scenarios. Based on the discussions, we propose that:
Proposal 1: Specify test cases for SFN scenarios with two-tap channel model defined in SI with advanced receivers for high speed scenarios, the performance gain test cases shall be considered.

Proposal 2: For the test cases with two-tap SFN channel model, small Dmin shall be considered.

Proposal 3: The robustness of the advanced receiver for SFN scenarios with channel model of more than two paths shall be considerd, the corresponding test case is needed. If the test case is specified, big Dmin shall be considered.

Proposal 4: The robustness of the advanced receiver for SFN scnearios under legacy scenarios shall be considered.
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