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Introduction
One of the objectives of the Rel-14 WI “Performance enhancements for high speed scenario” [1] is to specify demodulation performance requirements, if needed, for high speed scenarios. In the RAN4 #78, [2] introduced the notion of modeling more than 2 RRHs in a bi-directional SFN channel. Simultaneously, way forward for baseline SFN scenarios [3] was agreed which included a scenario with large Dmin, where the impact of modeling more than two RRHs connected to the same BBU in a bidirectional SFN deployment of HST networks is relevant. In RAN4 #78bis, several companies proposed channel models for multiple RRHs connected to a single BBU in a bi-directional SFN deployment of HST networks (hence referred to as multi RRH HST SFN channel), all of which were captured in the way-forward [4]. In this paper, we present simulation results for multi RRH HST SFN channel model based on the simulation assumption agreed in the way forward [4], and accordingly propose the MCS that should be chosen for testing UE’s demod performance in HST SFN channel model.
Discussion
In the agreed way forward [4], multiple additional SFN channel models were captured, each of which had more than two taps in time/frequency domain. In this contribution, we present results from the baseline option [5], which models 4 RRHs spaced Ds meters apart connected to a single BBU. Further, there were two options for specifying the start and the end locations between which UE’s demodulation performance can be evaluated (show in Figure 1 as well)
· Option 1:   UE start location: Middle of RRH1 and RRH2. UE end location: Middle of RRH3 and RRH4
· Option 2:   UE start location: Closest RRH2. UE end location: Closest to RRH3
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Figure 1: Four RRH to connected to a single BBU model. UE receives signal only from four RRHs.
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Figure 2. Performance of modified legacy receiver in large and small Dmin scenarios, with fd = 875Hz
In this contribution, we evaluate demodulation performance of the modified legacy UE. The modified legacy UE has an improved channel estimation for high Doppler channel compared to the legacy UE. Evaluation is done under both Options 1 and 2 for UE start and end location. Evaluation considers fd = 875Hz. Demod performance is evaluated for MCS5 and MCS16. Results are shown in Figure 2. As baseline SFN channel with fd = 75Hz is also plotted in Figure 2.
Based on the results, we make the following observations and proposals.
Observation 1: Performance of modified legacy UE is very similar in Option1 and 2, both in large and small Dmin scenarios.
Observation 2: For MCS5, performance degradation in SFN875 compared to baseline SFN75Hz channel is minimal. For MCS 16, some performance loss is observed in SFN875 channel compared to baseline SFN75Hz.
Proposal 1: Either of options, Option1 or 2 can be used for specifying UE start and end location, as both of them capture the degradation in performance at very high SFN Doppler values.
We further investigate the source of the loss in performance in SFN875Hz channel. In Figure 3, we plot BLER as a function of time considering Option 1 for UE start and end location, when MCS16 is scheduled. As we can clearly see, most of the degradation is closer to the middle of the repeater locations (middle of RRH1 and RRH2, middle of RRH2 and RRH3, and middle of RRH3 and RRH4). 
Observation 3: Degradation in performance for higher MCS values in multi RRH HST SFN875 channel is closer to the middle of two repeaters.
Observation 3 is expected since closer to the middle of the repeaters, UE sees at least two equally strong paths with opposite Doppler values and has a challenge in estimating/interpolating the channel. As we had pointed out in our earlier contribution [6], in the middle of the repeaters, the power received at the UE is significantly lower compared to the power it receives closer to the repeater. Consequently, network will schedule lower MCS based on CQI feedback and outer loop. Hence, degradation in the middle of the repeaters for higher MCS values should be less cause of worry in realistic deployment.[image: ]
Figure 3. BLER as a function of time for Ds = 1000m and Dmin = 300m. UE start and end location both correspond to the middle of some two RRHs.


Since most of the degradation is essentially closer to the middle of the repeaters, it is important to consider typical SNRs observed by the UE closer to the middle of the repeaters prior to making a decision on what kind of MCS needs to be used for testing UE demod performance. Input from network operators based on measurements from real deployments will be very useful. In any case, it is reasonable to assume that the SNR is going to low, low enough that very high MCS values cannot be scheduled closer to the middle of the repeaters. Hence we have the following proposal.
Proposal 2: A low MCS value should be used to test UE’s performance in SFN channel. We propose that no more than MCS 16 should be used for testing reference receiver’s UE demodulation performance.
Conclusion
In this contribution, we make the following observations and proposals
Observation 1: Performance of modified legacy UE is very similar in Option1 and 2, both in large and small Dmin scenarios.
Observation 2: For MCS5, performance degradation in SFN875 compared to baseline SFN75Hz channel is minimal. For MCS 16, some performance loss is observed in SFN875 channel compared to baseline SFN75Hz.
Proposal 1: Either of options, Option1 or 2 can be used for specifying UE start and end location, as both of them capture the degradation in performance at very high SFN Doppler values.
Proposal 2: A low MCS value should be used to test UE’s performance in SFN channel. We propose that no more than MCS 16 should be used for testing reference receiver’s UE demodulation performance.
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