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Discussion
1 Introduction
Tightening RRM requirement in high speed scenario has reached certain consensus in previous meeting. The signalling could also be needed to indicate the UE when the tightened requirement is applied. Note that the signalling is for high speed scenario, which includes both non-SFN and SFN deployment.
Some companies also propose the signalling to indicate SFN deployment so that the advanced receiver can be activated to improve demodulation performance. However, the signalling for tightened RRM requirement may not be the one of indicating the SFN deployment. Also the SFN deployment include bi-direction and uni-direction, and the advanced receiver is necessary only at bi-directional SFN deployment.
Then it makes some sense to discuss the feasibility of the blind detection before making decision on having the signalling as the SFN (bi-direction) indicator. In our view, the scope of advanced receiver can also include the blind detection on the deployment scenario. 
2 Concept of the blind detection on the SFN scenario
The blind detection may utilize the Doppler spectrum, which is seen to exhibit different characteristics in SFN and non-SFN scenario. The EPA, EVA, ETU and the legacy HST channel are the typical ones in non-SFN. The Doppler spectrum for EPA/EVA/ETU covers the range between +Fd Hz and –Fd Hz, with the highest density at +Fd Hz and –Fd Hz. The legacy HST channel is to have one discrete frequency in the Doppler spectrum. And finally, the multiple discrete frequencies can be observed in the Doppler spectrum in SFN. 
The observation of the Doppler spectrum is implementation dependent. It is also possible to have other approaches to detect SFN blindly. In our view, there is no need to specify the particular algorithm as the baseline.

3 Example

The below shows the example of blind detection. In Fig. 1, the estimated SNR for CQI feedback purpose is plotted. When the SFN is detected and subsequently the advanced receiver is enabled, the estimated SNR shows a jump-up. Fig. 2 is the counterpart without enabling the advanced receiver. The estimated SNR decreases much sharper. 
Fig. 4 to Fig. 9 show the multiple-frequency estimator output when the UE moves between two RRHs in SFN. It is seen to have two peaks with different signal strength depending on the location. Fig. 10 to Fig. 12 show the output under the EVA channel with different Doppler spread. It is very clear to see the difference from that under the SFN channel.
Based on the above, we have

Observation 1, It is feasible for the UE to detect SFN scenario blindly
Proposal 1, There is no hurry to design the signalling for SFN indication. Let’s study the blind detection performance, and also evaluate the impact of the false alarm


[image: image22.png]estimated CQI index (but no report)

equivalent SNR (dB)

max SNR = 40dB, Ds= 500m, Dmin= 5m, Fd= 875Hz

15

10

T

i
3

i
4

time (sec)
estimated equivalent SNR through MI conversion

i i
6 7

actjvate th

1

2 3

4

5
time (sec)

6

®|-
©
=)

7




Fig. 1, the estimated CQI and equivalent SNR trajectories when enabling advanced receiver
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Fig. 2, the estimated CQI and equivalent SNR trajectories without enabling advanced receiver
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Fig. 3, The location of the UE between two RRHs with the speed 350km/hr
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  Fig. 4, multi-freq estimator output at 1 sec         Fig. 5, multi-freq estimator output at 2 sec
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  Fig. 6, multi-freq estimator output at 2.5 sec         Fig. 7, multi-freq estimator output at 3 sec
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  Fig. 8, multi-freq estimator output at 4 sec         Fig. 9, multi-freq estimator output at 5 sec                                      
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Fig. 10, multi-freq estimator output under EVA 5Hz   Fig. 11, multi-freq estimator output under EVA 300Hz
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Fig. 12, multi-freq estimator output under EVA 600Hz

4 Conclusion

Observation 1, It is feasible for the UE to detect SFN scenario blindly
Proposal 1, There is no hurry to design the signalling for SFN indication. Let’s study the blind detection performance, and also evaluate the impact of the false alarm
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[image: image15.png]multi-freq estimator for EVA 5Hz
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[image: image16.png]multi-freq estimator output at 5 sec
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[image: image17.png]multi-freq estimator output at 4 sec
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[image: image18.png]multi-freq estimator output at 3 sec
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[image: image19.png]multi-freq estimator output at 2.5 sec
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[image: image20.png]multi-freq estimator output at 2 sec
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