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1. Introduction
In RAN #66, RAN4 SI for “LTE DL 4 Rx antenna ports” was approved in [1] with the purpose of identifying the scope and objectives of a potential WI on UE requirements for 4 Rx antenna. Several agreements on the scope of the work were made in RAN4#74, however, some parts, especially related to RRM remain ambiguous. In this paper we briefly present our view on the scope of the work item.
2. Discussion
2.1. Power Consumption Impact
Enabling 4 Rx on a UE will incur significant increase in power consumption and cost relative to 2 Rx antenna operation and thus, it should be justifiable by a corresponding performance benefit. Such a UE needs to have 2 extra receive chains which will increase the receiver RF power consumption by 40-50%. Also, the amount of baseband processing is increased, resulting in higher power consumption. The UE has to process about double the number of channel bits, estimate double the number of channels, etc. It should also be pointed out that some operations (e.g. matrix inversions) are more than twice as complex when 4Rx are used compared to only 2Rx. 

From a user experience point of view, increased throughput (that can translate to lower latency) is the most attractive benefit of having 4 receivers. As such, requirements to be defined should concentrate on PDSCH and scenarios where the gains justify the power consumption penalty. In order for 4Rx UEs to have competitive power consumption, they should be allowed to opportunistically fallback to 2Rx operation.
Proposal 1. Allow opportunistic fallback to 2Rx operation.
Furthermore, as the receiver power consumption has the most impact on the overall battery life in idle mode, we propose not to specify any requirements for this case.

Proposal 2. Do not define any requirements for idle mode.
2.2. RRM scope
During RAN4#74 there was a lot of discussion on the RRM scope of the 4Rx WI. There was a tentative agreement to study the feasibility of defining RLM requirements as some companies showed concerns on system performance if only DL range is extended. 

Some companies also proposed to enhance other RRM requirements such as measurement accuracy and cell search considering the extra diversity gains brought by more receiver chains. We would like to point out that if such requirements are defined, the UE would have to use its 4 receiver chains almost all the time (UE is performing cell search and measurements constantly) and the power consumption increase would be very high. Furthermore, the benefits of such enhancements would have to be justified from a system point of view. It is not clear if decreasing the cell search time or the Es/Iot level where a cell becomes detectable, or increasing the RSRP measurement accuracy by a small amount will bring any clear mobility performance improvement. Such a study would require extensive system simulations and would take a long time. As such, we believe the RRM scope should be limited to RLM requirements subject to the feasibility study.
Proposal 3. Limit the RRM scope to defining RLM requirements subject to feasibility study.

3. Conclusions

In this contribution, we provided our view on the scope of the 4 Rx work item. Based on our analysis the power consumption increase is about 40-50% in the receiver RF and a significant increase in the baseband part due to additional processing compare to 2Rx. In order for a 4Rx UE to have competitive power consumption we propose:
Proposal 1. Allow opportunistic fallback to 2Rx operation.
Proposal 2. Do not define any requirements for idle mode.
Concerning the scope of the RRM part, we propose the following:
Proposal 3. Limit the RRM scope to defining RLM requirements subject to feasibility study.
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