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1 Introduction

In last RAN1 meeting, several contributions discussed E-PDCCH search space design aspects and E-PDCCH resources configuration mechanisms [1]. One of the main discussion was whether common search space (CSS) is supported or not for common signaling. It was decided to continue the discussion till next meeting. One of the related issues with CSS support is how E-PDCCH resources are configured to UE for decoding of DCI messages. In this contribution, we express our view on E-PDCCH resources configurations, and provide some performance simulation results to compare two different configuration methods.
2 Discussion

2.1
E-PDCCH resources configurations

The following two approaches could be considered for notifications of E-PDCCH resources allocation and its configuration.
· Option 1: Dynamic signalling through PDCCH   

· Option 2: Semi-static higher layer (RRC) signalling 

Option 1: Dynamic signalling through PDCCH
In this approach, E-PDCCH resources allocation and its configuration are signalled through PDCCH transmitted on the common search space. This requires new DCI format design, and it could be designed once RAN1 identifies the details of E-PDCCH design such as transmission and modulation schemes for E-PDCCH. Nevertheless, we think the following information could be included in the new DCI format. 
· PRB allocations
· Allocated antenna ports
· E-PDCCH modulation scheme if higher order modulation is supported. 
· E-PDCCH Transmission schemes or mode if more than one is supported. 
This new DCI shall be used to configure and/or allocate resources to group of UEs operating on E-PDCCH. To avoid false alarm for non-Rel-11 UEs, the new DCI could be scrambled by newly created RNTI (say “E-RNTI”), which is made available to Rel’11 UE using E-PDCCH. This dynamic signalling approach is illustrated in Figure 1.
Option 2: Semi-static higher layer (RRC) signalling

In this approach, E-PDCCH resources allocation and its configuration are signalled through higher layer RRC signalling. That means it implicitly assumes availability of PDCCH for transmission of such information on PDSCH.
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Figure 1: Dynamic signalling through PDCCH for E-PDCCH configuration
Table 1: Pros and cons of E-PDCCH configuration options 

	
	Pros
	Cons

	Option-1: 

Dynamic signaling
	Fast link adaptation and thus better for performance optimization
	Impacts on legacy PDCCH capacity due to new DCI formats in CSS

	
	Better scheduling flexibility and thus better for performance optimization
	E-PDCCH cannot operate independent of PDCCH.



	
	Less signalling overhead by group scheduling


	UE implementation complexity due to two stage decoding and reduced time budget

	
	
	E-PDCCH performance also depends on the performance of guiding PDCCH

	
	
	Not well suited for HetNet scenario if ABS not configured

	Option-2:  

Semi-static signaling
	Less impact on UE implementation complexity
	Slow link adaptation



	
	E-PDCCH could operate independent of PDCCH
	Signaling overhead due to UE specific RRC signaling, particularly for group scheduling

	
	Well suited for HetNet scenario 
	


We summarise the pros and cons of these two options in Table 1. Considering the pros and cons of above two options, we think that dynamic signalling approach (option-1) should be considered as additional option for resources configurations. There could be a RRC signalling to select which option is to use. This flexible configuration will enable to get benefits from both options and  to achieve E-PDCCH design goals in [2]. We also compared their link level performance in Figure 2 and Figure 3.  
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Figure 2: E-PDCCH performance in ETU channel at 3km/h with localized transmission

Figure 2 compares E-PDCCH BLER performance of static PRB allocation and dynamic PRB allocation in ETU 3 km/h channel with low and high correlation. The dynamic PRB allocation is based on PUSCH 3-1feedback of best subband which has highest SINR value. The simulation assumptions are described in Annex A. From Figure 2 we can see that when UE speed is low, the dynamic PRB allocation outperform static PRB allocation by more than 3 dB @ BLER = 1e-2 due to the feedback of best subband from UE. 
Proposal 1: We suggest to consider dynamic signalling through legacy PDCCH as additional option for E-PDCCH configuration and resources.
· RRC signaling parameter could be used to select the configuration option between dynamic signaling and semi-static signaling. 
3 Conclusion

We presented our views on E-PDCCH design related to E-PDCCH resources configurations, and we propose the following: 
Proposal 1: We suggest to consider dynamic signalling through legacy PDCCH for E-PDCCH configuration and resources allocations.

4 References

[1] RAN1 Chairman’s Notes, RAN1#68
[1] RAN1 Chairman’s Notes, RAN1#67

5 Annex A

Table 2: Simulation Assumptions 

	Parameter
	Value

	System bandwidth 
	10MHz 

	Antenna Configuration
	eNB: 2Tx 
UE: 2Rx



	Number of antenna ports
	2 CRS ports 2 DM-RS ports 

2 CSI-RS ports



	DCI format
	2C



	CCE aggregation level
	 4 

	CFI
	2 

	Transmission scheme for E-PDCCH
	Closed loop beam forming (CL BF)


	E-PDCCH mapping 
	Mapped across two slots and 3 PRBs used


	PRB allocations for E-PDCCH 
	Localized PRB allocations
 

	Carrier frequency
	2.690 GHz

	Channel Model
	ETU (high  and low correlation)



	UE speed
	3 km/h and 120km/h 


	DCI blind decoding
	None

	Receiver Type
	MRC

	Channel Estimation
	Non-ideal (based on DM-RS)

	CSI feedback
	· Mode PUSCH 3-1, Based on CSI-RS

· CSI feedback delay: 6ms 

· UE feeds back assuming rank 1 (SU)

· Error free feedback with Rel-10 codebooks
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