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1. Introduction
Providing good user experience is the goal for operators to deploy LTE network. The investigations have shown UL is the bottleneck for LTE in terms of capacity and coverage [1]. In addition, with the wider use of intelligent terminals and new applications like social networking, the gap between DL and UL traffic load is gradually shrinking. Therefore, UL performance improvement is very important for operators when deploying LTE.
Deployment of 8 Rx antennas at eNB is an efficient way to improve LTE UL capacity and coverage. In this contribution, some lab/field test findings are provided. Simulation results for UL 8 Rx antennas are provided in [2].
2. 8 Rx Antennas for UL
Performance imbalance between UL and DL
From the system design and deployment of LTE networks perspective, improving cell capacity and cell coverage is critical for both UL and DL. However, significant performance imbalance between UL and DL has been identified in both RAN1 studies [1] [3] and field trials conducted by China Telecom. 
· In RAN1 study item on “LTE Coverage Enhancements”, it is identified that UL is the limiting factor in terms of coverage compared to DL in some scenarios [1]. More specifically, PUSCH will suffer the most serious coverage issue for medium data rate and VoIP (low data rate) services compared to other channels, with significant gap observed. The study item recommended investigating coverage enhancements for medium data rate and VoIP in UL. 
· Meanwhile, China Telecom has conducted comprehensive field trials and observed significant gap between UL and DL data rates. In majority of LTE coverage area, DL data rate is twice of UL data rate, and at cell edge the UL and DL data rate gap increases to more than ten folds. These findings are significant. 
With the wider use of intelligent terminals and new applications like social networking, UL traffic is increasingly heavy loaded. Therefore, operators have strong concern that UL/DL performance imbalance will become a serious problem to degrade the network performance and user experience. In addition, with potentially using of higher frequency carrier for LTE, the UL performance will be further degraded. Therefore, further enhancements on capacity and coverage are desired for LTE UL.

Lab tests and field trials on 8 Rx antennas for UL 
China Telecom has also conducted comprehensive investigations, lab tests and field trials on UL 8 Rx antennas, together with multiple partners. So far, the tests and trials have shown that deployment of 8 Rx antennas at eNB is attractive from the perspective of performance gain, equipment and installation costs, and other deployment efforts. 
· Based on the lab tests, the average gain for PUSCH with 8 Rx antennas is significant, e.g., about 6dB, compared to that of 2 Rx antennas, under AWGN and fading channels with various UE speeds. 
· Field trials have shown that deployment of 8 Rx antennas for UL can bring benefits in three aspects:
· Increased data rate: The UE throughput improvement is observed to be up to 3 times compared to that of 2 Rx antennas;
· Reduced UE power consumption: The UE Tx power is significantly reduced compared to that of 2 Rx antennas, e.g., 6 dB power reduction in average, with the same throughput target;

· Significant coverage extension for cell edge UEs.
In addition, further optimization aspects such as using cross-polarized antennas, potential use of higher carrier frequency, and other optimizations, could further ease the deployment efforts for UL 8 Rx antennas. It is also noted that, currently, 8 Tx antennas at eNB has been supported in Rel-10. However, RAN4 demodulation performance requirements of UL physical channels for 8 Rx antennas are still absent.
Proposal: RAN4 to consider starting new work item on UL 8 Rx antennas.
3. Conclusions
Significant performance imbalance exists between LTE UL and DL, and nowadays UL traffic is increasingly heavy loaded. Deployment of 8 Rx antennas at eNB is an efficient way to improve UL capacity and coverage. Therefore, it’s proposed to start a new work item in Rel-12 for 8 Rx antennas for LTE UL, based on the justifications provided in this contribution.
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