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1. Introduction

In the last RAN plenary, the work item for 4Rx AP UE was approved [1]. The objective for demodulation requirements of control channels for this WI is the following: 

· Study feasibility of control channels demodulation with 4 Rx antenna with respect to

· Impact on UE power performance

· System benefit

· UE behavior in network

· The outcome of the feasibility study is decision on whether control channel demodulation performance needs to be specified and which control channel needs to be specified.
· Specify control channels demodulation performance based on the outcome of the above feasibility of using 4 Rx for control channels.
In this contribution, we provide our views on the performance requirements of control channels for 4Rx AP UE.
2. Discussion
Up to Rel.12, the performance requirements for the following physical layer control channels assuming 2Rx AP have been specified in [2]:
· PDCCH (and PCFICH)
· PHICH

· PBCH

· EPDCCH

Here, PDCCH and EPDCCH might be UE-specific channels, and PHICH and PBCH might be cell-specific channels, i.e. broadcasted to all connected UEs. Regarding the performance requirements of control channels for 4Rx AP UE, from the operator point of view, UE-specific channels are more important compared to cell-specific channels. This is because the demodulation performance of UE-specific channels could be improved by receiver antenna diversity, hence the network can configure lower aggregation level to the 4Rx AP UE, i.e., the capacity of control channels could be improved. On the other hand, since the network could not perform this kind of UE-specific configuration for the cell-specific channels, PHICH and PBCH coverages could be based on demodulation performance of 2 Rx AP UE. Therefore, we propose that the performance requirements of PDCCH/PCFICH and EPDCCH should be specified in this WI at least. Note that we don’t intend to exclude other channels.
Observation 1: Performance requirements of PDCCH and EPDDCH are beneficial to improve the capacity of control channels.

Proposal 1: Specify the performance requirements of PDCCH/PCFICH and EPDCCH at least for verifying receiver antenna diversity gain. Note that we don’t intend to exclude other channels.
Table 1 summarizes the current requirements for PDCCH/PCFICH and EPDCCH for FDD [2].
Table 1. Current requirements for PDCCH/PCFICH and EPDCCH for FDD
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PDCCH/PCFICH 3
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EPDCCH w/ 

Distributed trans.

2

EPDCCH w/ 

Localized trans.

2

EPDCCH w/ CoMP 2


To limit the scope of this WI, we proposed the phase approach for performance requirements of PDSCH [3]. In this proposal, we mentioned that RAN4 should focus on non-CA reception techniques except (F)eICIC and CoMP firstly, and how to handle the requirements of PDSCH for (F)eICIC and CoMP assuming 4Rx AP are FFS. This is because we consider that one of the most important aspects for this WI is to improve the peek throughput. Please see [3] for the detail. According to above proposal, we consider that how to handle the requirements of control channels for (F)eICIC and CoMP assuming 4Rx AP are also FFS.
Observation 2: How to handle the requirements of PDCCH/PCFICH with (F)eICIC and EPDCCH with CoMP assuming 4Rx AP are FFS.
3. Conclusion

In this contribution, we provide our views on the performance requirements of control channels for 4Rx AP UE. Our proposal and observations are as below. 
Observation 1: Performance requirements of PDCCH and EPDDCH are beneficial to improve the capacity of control channels.

Proposal 1: Specify the performance requirements of PDCCH/PCFICH and EPDCCH at least for verifying receiver antenna diversity gain. Note that we don’t intend to exclude other channels.
Observation 2: How to handle the requirements of PDCCH/PCFICH with (F)eICIC and EPDCCH with CoMP assuming 4Rx AP are FFS.
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