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Discussion and Decision 
1 Introduction 
In the RAN4#66 meeting, agreement on some preliminary requirements needed for EPDCCH are summarized in the WF [1] and the adhoc minutes [2]. Notably, there are still some remaining parameters which are for further studies and considerations. In this contribution, these remaining parameters are discussed with our views provided. 
In addition, as provided in [4], the objectives of this meeting are:
· RAN4#66bis April 2013

· Discussions of preliminary simulation results (and provide way forward on resolving differences).

· Identify list of impacted test cases.

A companion contribution in [5] would address the second item in the objectives.
2 Discussion
2.1 USS Decoding in EPDCCH

As provided in the overview paper [3], the EPDCCH when configured carries the UE specific search space while the common search space continues to be defined in the legacy PDCCH. By configuring EPDCCH, it is implicitly tested that the UE decodes the USS and CSS from the EPDCCH and PDCCH, respectively.

However, to properly verify that the UE is decoding this correctly, activating the EPDCCH configuration only in some subframes may be needed. In other words, the behaviour whereby the UE decodes the USS from the EPDCCH when EPDCCH is configured can be verified.
Proposal 1: EPDCCH is configured only in some subframes together with subframes when EPDCCH is not configured.   
2.2 Precoding for Localized Transmission

In the previous meeting discussions have identified random and PMI-based precoding for further considerations. Both localized and distributed EPDCCH are supported with QPSK modulation and demodulation based on DM-RS in the PRB(s) used for transmission of the EPDCCH (note: it is possible to configure non-overlapping EPDCCH PRB sets for localised and distributed, and it is also possible to configure only localised or only distributed.)
For both localized and distributed EPDCCH transmission, only single-layer transmission is supported.The support of localized EPDCCH targets for the frequency selective gain by restricting the transmission onto a narrow bandwidth based on the channel status information (CSI). When accurate CSI feedback is unavailable, such as in high mobility, the distributed transmission scheme should be adopted to achieve the frequency diversity gain by spreading an EPDCCH transmission onto a wide bandwidth. 

From this perspective of exploiting accurate CSI feedback for increased spectrum efficiency through beam forming, the use of PMI-based precoding should be the emphasized. Furthermore, distributed transmission already supports RE level precoding cycling providing the diversity gains similar to the use of random precoding.

Finally, an important benefit of placing the EPDCCH in the data region is the ability to utilize CSI feedback such as PMI.

Proposal 2: PMI-based precoding localized transmission should be included in the test coverage.

2.3 Antenna Configuration & DMRS Ports 
Only one antenna port is defined and its association with a localized EPDCCH which is determined by the lowest index of the assigned ECCEs. When larger than single ECCEs are used for an EPDCCH transmission, UE ID is combined used to determine the one antenna port. Due to the variability of the ECCE index, the DMRS ports used are also changing. Thus, the DMRS ports can be set randomly between 107 and 110.
For distributed EPDCCH where RE-level precoder cycling is applied to attain transmits diversity gain, 2 fixed antenna ports are allocated according to different use cases. The DMRS ports used are 107 and 109.
Proposal 3:

· Single-antenna port performance with localized transmission.

· Transmit diversity performance with 2Tx antenna (2 x 2) for distributed transmissions with DMRS ports of 107 and 109.
· Single layer beamforming performance with 2Tx (2 x 2) and 4Tx (4 x 2) antennas for localized transmissions with DMRS ports of [107, 110].
2.4 PDSCH Test Method

There are no standard changes on PDSCH and no impact on PDSCH whether a PDSCH is scheduled from legacy PDCCH or Release 11 EPDCCH. Furthermore, the EPDCCH messages span both first and second slots, thus multiplexing of PDSCH and EPDCCH within a PRB pair is not permitted. 
However, it should be noted that even if a PRB pair is configured for EPDCCH, it could still be unused by EPDCCH. Hence, the rate matching of the PDSCH over EPDCCH would have performance implication. In [2], it was agreed to have:

· Rate matching of PDSCH over EPDCCH

On alternative of PDSCH test method that has been proposed is Sustained Data Rate test. However, this is more of a functional test rather than performance. As a result, it is not able to evaluate the rate matching performance of PDSCH over EPDCCH. 

Proposal 4: Alternative to Sustained Data Rate test is preferred. 

2.5 Subframe Configuration   
In the previous meeting, it was agreed that starting symbol is signalled either through PCFICH or RRC configuration, and both is supported depending on the test cases. Another pending decision is to consider if the subframe monitoring should be through RRC signalling or by default setting.

In our view, RRC signalling configuration is a central part of EPDCCH with EPDCCH-Config used to onfigure the subframes and resource blocks for EPDCCH monitoring. Not to mention the StartSymbol that is to signal the OFDM start symbol of EPDCCH. In addition, the EPDCCH Set size, EPDCCH transmission type, and DMRS scrambling sequence initialization parameter are also indicated through RRC signalling.  
Proposal 5: Subframe Monitoring is RRC configured. 
3 Conclusion 
The following are proposed based on the provided observation above:
Proposal 1: EPDCCH is configured only in some subframes together with subframes when EPDCCH is not configured.   
Proposal 2: PMI-based precoding localized transmission should be included in the test coverage.

Proposal 3:

· Single-antenna port performance with localized transmission.

· Transmit diversity performance with 2Tx antenna (2 x 2) for distributed transmissions with DMRS ports of 107 and 109.
· Single layer beamforming performance with 2Tx (2 x 2) and 4Tx (4 x 2) antennas for localized transmissions with DMRS ports of [107, 110].

Proposal 4: Alternative to Sustained Data Rate test is preferred. 

Proposal 5: Subframe Monitoring is RRC configured. 
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