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1. Introduction
A study on UE with 8 Rx has been approved [1] in RAN#76 with the objectives to study the performance gain with 8 Rx antenna compared to 4 Rx especially for the cases with Rank less than or equal to 4 under relevant propagation channel conditions and operating SNR range for 8Rx performance. Specifically for the PCFICH/PDCCH demodulation performance with 8Rx, the objectives are:
· Identify the scenarios for the evaluations
· Identify the necessary parameters including CCE levels, antenna configuration and MIMO channel correlation, and propagation conditions
· Minimize the evaluation case numbers as much as possible
· Run link level simulations, and compare 8Rx performance with 4Rx performance under the identified scenarios to investigate the performance gain
· Use MMSE as the reference receiver
In this paper we discuss the impact to downlink control channel demodulation with the introduction of 8 Rx antennas.
2. Discussion
The benefits of 8Rx UE as listed in [2] include
– Higher peak data rate and higher spectrum efficiency are available.
– Improve the downlink throughput.
– Improve the coverage.
– Make high order modulation like 256QAM and 1024QAM usable in more practical
operating SINR range.
– Be capable of canceling more inter-cell interferences.
These benefits come at additional complexity in the UE for RF, demodulation and CSI feedback and also an increase in power consumption. 
With 8 Rx antenna at the UE, the gain from performance improvement for control channels (PDCCH, PHICH) is not straight forward. The networks already support coverage up to -6dB SNR for cell edge coverage, the gain from improving the capacity of control channel needs to be studied.
Observation#1: Overall benefit from improved performance with 8Rx for control channels needs to be studied 
Higher downlink data rate with 8Rx antenna is achievable at high SNR at which control channel could be received with just 2 Rx antenna. Hence the motivation of introducing 8 Rx for control channels to achieve higher downlink throughput is not clear. A UE with 8Rx might not need to enable all 8 Rx AP for reception of control channels. Based on channel and traffic conditions the UE could dynamically switch the number of antennas used.
Observation#2: Motivation for 8Rx for Control channel to achieve higher downlink data rate needs to be clarified
Also, the motivation of introducing requirements for 8Rx needs to be justified while taking into account complexity impact. 
To study the feasibility of having 8 Rx for the UE for Control Channel demodulation, we propose the following scenarios for testcases:
· Physical Channels: Study performance impact for PDCCH /PCFICH and PHICH with 8Rx
· Aggregation Levels: To access the control channel capacity improvement with 8Rx compare performance with lower aggregation levels for 8Rx compared to 4Rx 
· Antenna Configuration: 1Tx, 2Tx, 4Tx with 8Rx antenna configuration with ULA and cross polarized antennas
· Antenna Correlation: Medium-A, Medium and High antenna correlation models would be more practical with 8 Rx antennas
· System BW: 10 MHz
· Operation Conditions: 
· Noise limited conditions 
· Interference limited conditions with 2 interfering cells

3. Conclusion
In this contribution we provide our views on 8 Rx for control channels. 
Observation#1: Overall benefit from improved performance with 8Rx for control channels needs to be studied 
Observation#2: Motivation for 8Rx for Control channel to achieve higher downlink data rate needs to be clarified
We propose the following scenarios to study the feasibility of 8Rx:
· Physical Channels: Study performance impact for PDCCH /PCFICH and PHICH with 8Rx
· Aggregation Levels: To access the control channel capacity improvement with 8Rx compare performance with lower aggregation levels for 8Rx compared to 4Rx 
· Antenna Configuration: 1Tx, 2Tx, 4Tx with 8Rx antenna configuration with ULA and cross polarized antennas
· Antenna Correlation: Medium-A, Medium and High antenna correlation models would be more practical with 8 Rx antennas
· System BW: 10 MHz
· Operation Conditions: 
· Noise limited conditions 
· Interference limited conditions with 2 interfering cells
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