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Discussions 
1 Introduction 
The work item on Enhanced downlink control channel for LTE was approved in RP-111776 in December 2011. From [1], the objective of this work item is: 

“The work item will specify an enhanced physical downlink control channel(s) that is/are able to operate on legacy carriers and on the new carrier type (as is being introduced under the WI on CA Enhancements for LTE, LTE-CA-EN). The enhanced physical downlink control channel(s) shall be able to support increased control channel capacity, to support frequency domain ICIC, to achieve improved spatial reuse of control channel resource, to support beamforming and/or diversity, to operate in MBSFN subframes (Note that ability to operate in non-MBSFN subframes is also assumed.), and to coexist on the same carrier as legacy UEs. It is also desirable for the enhanced physical downlink control channel to be able to be scheduled frequency-selectively, and to be able to mitigate inter-cell interference.”

In this contribution, we provide an overview of the ePDCCH status and progress, and identity the core and performance requirements that apply to RAN4. 

2 Current Agreements and Status of WI
The new enhanced downlink control channel, termed EPDCCH, has the following objectives: 


Introduce an enhanced physical downlink control channel that is:

able to support increased control channel capacity

able to support frequency-domain ICIC, 

able to achieve improved spatial reuse of control channel resource 

able to support beamforming and/or diversity

able to operate on the new carrier type and in MBSFN subframes

able to coexist on the same carrier as legacy UEs

Desirable characteristics include ability to be scheduled frequency-selectively, and ability to mitigate inter-cell interference.

An overview of the EPDCCH can be described from the current (not the exhaustive list) list of agreements on EPDCCH in RAN1, as on RAN1#70:

· Both localized and distributed EPDCCH are supported;

· For localized EPDCCH transmission, only rank 1 SU-MIMO transmission is supported;

· For localized and distributed EPDCCH (where CRS is not used), the demodulation is based on DM-RS in the PRB(s) used for transmission of the EPDCCH;

· EPDCCH messages span both first and second slots;

· Multiplexing of PDSCH and EPDCCH within a PRB pair is not permitted;

· The spatial diversity scheme for EPDCCH is implementation-dependent beamforming;

· Enhanced PHICH is not introduced in Release 11;

· Enhanced PCFICH is not introduced in Release 11;

· EPDCCH is not transmitted in PRB pairs that contain PBCH or PSS/SSS;

· QPSK is the only modulation scheme for EPDCCH.

Figure 1 shows a general representation of the EPDCCH structure. Additional details of the progress of this work item can be obtained in [2] and [3].
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Figure 1: EPDCCH Structure

3 RAN4 Requirements
As of the latest status report from RAN#57 (September 2012), the overall completion of the WI Core part is 68% and Performance Part is 0%. Hence, the RAN1 specification for EPDCCH is approaching a good completion percentage. In this section, we provide some early discussions on the impact and necessary work in RAN4 to complete both the core and performance portions of the work item. 

3.1 Core Requirements

With reference to RRM core requirements, the following scope of considerations is listed:

· Radio Link Monitoring: Evaluation period and Radio Link quality threshold 

· UE measurements to support mobility, and

· Cell acquisition. 

The scope of whether new RRM requirements due to EPDCCH are needed depends on if EPDCCH is transparent to the UE relative to the existing PDCCH. Further considerations of this aspect are needed once RAN2 work on the core requirements is well underway and have progressed sufficiently to provide clear guidance in this regard. 

3.2 Performance Requirements

The demodulation requirements for ePDCCH at the UE would fall into the category of performance part. Discussions on the feasibility to re-use existing PDCCH demodulation performance requirements in existing specifications should be prioritized in RAN4 as no foreseen input from working groups other than RAN1 is needed.

In addition, as listed above, since both enhanced PHICH and PCFICH are excluded, new demodulation requirements at the UE, if any, are limited to only EPDCCH.

Similarly, since EPDCCH applies only in the downlink, no impact on the eNodeB performance requirements is foreseen at this point. It is therefore proposed that performance requirements discussions and work can begin in RAN4 in parallel to soon to be completed core requirements work in RAN1. Some notably differences from existing PDCCH in terms of performance requirements are:

1 The different antenna configurations that are supported: with DMRS as phase reference instead of CRS the use of SFBC/FSTD are no longer relevant. Hence, separate requirements with and without the new spatial diversity mode may need to be considered;

2 Separate requirements for localised and distributed EPDCCH will be needed. 

Furthermore, there is ongoing discussion in RAN1 on constraints for decoding large transport blocks in view of the fact that the EPDCCH finishes nearly 1ms later than PDCCH [4]. 

3.3 Radio Requirements

Since new transmission node is not created to support EPDCCH (compared for example to Relay Node), it is therefore unlikely that existing RF transmitter and requirements for the access link between the eNodeB and UE would need to be revised. 

4 Summary
In this contribution, we noted the progress that is made in the core requirements in RAN1 and provide an overview of the agreements that have been made on the specifications of EPDCCH. It is proposed that RAN4 can begin the initial phase of the work, starting in the next RAN4 meeting, by identifying and defining the scope of both on the core and performance requirements work, based on the latest agreements such as the list provided above, that is required in RAN4.  
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