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1 Introduction
In RAN4 meeting #76bis, the BS based solution for enhancing downlink performance, i.e., the frequency pre-compensation method, was proposed in [1]. In this contribution, we would like to address the questions received in the last meeting and further propose it as candidate solution to be captured in the TR.
2 Discussion
2.1 Frequency pre-compensation method
In [1], the BS based solution called the BS frequency pre-compensation is introduced, in which BS will determine the downlink Doppler frequency to be compensated by estimating the uplink Doppler frequency using the uplink signal, e.g., PUCCH and PUSCH, and then compensate the frequency per RRH before transmitting in downlink.
In Figure 1, the simulation result with the frequency pre-compensation under the SFN channel model defined in 6.4.2.1 with 350km/h velocity is provided compared with the performance of legacy UE assuming the fixed MCS assumption. During the simulation, the BS is assumed to use the UE 100 meters away from the targeting UE as the reference point to estimate the Doppler frequency for the compensation per RRH. It is assumed that the Doppler shift estimation at each RRH is ideal. UE is the legacy UE which assumes the single Doppler shift and U-shape spectrum for Doppler spread. And the other simulation assumptions are provided in 6.4.1 and more details are referred in [1].

From Figure 1, the performance of PDSCH under SFN scenario can be significantly improved by using the BS frequency pre-compensation scheme.
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Figure 1: Simulation results for the solution of BS frequency pre-compensation (R4-155658)

2.2 Feasibility of cell-specific pre-compensation
More analysis on the BS frequency pre-compensation will be provided in the following. The BS frequency pre-compensation discussed here is mainly based on the CRS transmission mode (in order to enhance both system information block transmission and data transmission), and the frequency to be compensated is cell-specific. As a result, for the scenario where the train pass one site, the UEs in the front of the train and in the rear of the train may observe the different Doppler frequencies. But the UE performance won’t degrade significantly in such scenario. 
Firstly, for the site with the omni-directional antenna or the antenna alike as shown in Figure 2, one path of signal from the nearest site will dominate the channel and the performance can be guaranteed if UE can track the dominant Doppler frequency. Secondly, the splitting RRH-s will be used per site as shown in Figure 3, and each RRH will cover one of two directions, and the different Doppler frequency compensations are able to apply to the separate RRH-s.
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(a) Deployment
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(b) Relative power profile

Figure 2: One site one RRH with the omni-directional antenna or the antenna alike
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(a) Deployment

[image: image5.emf]0 500 1000 1500 2000 2500 3000 3500 4000

-60

-50

-40

-30

-20

-10

0

Distance (meter)

Power level (dBm/15KHz)

 

 

RRH0

R

RRH1

R

RRH2

R

RRH3

R

RRH0

L

RRH1

L

RRH2

L

RRH3

L


(b) Relative power profile, using the realistic antenna beam pattern

Figure 3: One site with two RRH, each covering one of two directions
3 Conclusions
In this contribution, we provide the further analysis on the BS frequency pre-compensation method, and try to justify its feasibility. We propose to add the BS frequency pre-compensation method as a candidate solution in the TR.
· Proposal: Add the BS frequency pre-compensation method as a candidate solution into TR.
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