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1
Introduction
In this paper we discuss the starting symbol configuration for ePDCCH. 
In RAN1#70, it has been agreed that:

· In subframes where UE monitors ePDCCH USS on a given carrier

· it does not monitor PDCCH USS on the same carrier

· it can at least be configured to monitor either localised, or distributed ePDCCH candidates in a given subframe

· it also monitors CSS on PDCCH

· working assumption that the UE can be configured to monitor both localised and distributed ePDCCH candidates in a given subframe

· If “both” are configured, the total number of USS blind decodes on the carrier is not increased
· The subframes where UE monitors ePDCCH USS are defined by at least rules in the specs
· not special subframe configurations 0 and 5 for normal CP, 0 and 4 for extended CP
· working assumption that configuration by higher layer signalling can also be provided (details of the higher layer signalling are FFS)
· In subframes not configured for monitoring ePDCCH, UE monitors CSS and USS on PDCCH according to Rel-10 behaviour

In this contribution, we discuss our preference of starting symbol configuration for ePDCCH. 

2
Discussions
There are generally two approaches to determine the starting symbol configuration for ePDCCH:

1. RRC signalled to the UE

2. Determining ePDCCH starting point from the serving cell’s PCFICH

We consider both of these approaches. 

RRC signalling can provide flexibility of different ePDCCH starting points independent from PCFICH configuration and does not rely on PCFICH decoding. However, it is semi-statically configured, thus does not benefit from dynamic control channel adjustment as PCFICH. In the rest of the contribution, we will focus on the second approach. 

From the ePDCCH agreement, UE has to always monitor CSS on PDCCH in the subframes where UE monitors ePDCCH USS. In other words, UE always needs to decode PCFICH anyways for PDCCH. So the simplest solution for the ePDCCH starting symbol configuration would be based on PCFICH. 
Observation 1: 

If different nodes have the same PCFICH value, then ePDCCH starting symbol based on PCFICH is the simplest solution. 

2.1
CoMP Scenario 3

Next, we consider the CoMP scenario 3, where different cells can potentially have different PCFICH values as shown in Figure 1. 

Despite the control region difference, each of the UE is served by its own node, and ePDCCH starting symbol position should follow the PCFICH value for the case where control and data come from the same nodes, e.g. for cell center UEs. 
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Figure 1. CoMP Scenario 3, where different nodes have different PCFICH
For the UEs in the Pico CRE region, it is possible that the control channel suffers interference from Macro cell. One alternative is to have decoupled control and data, e.g. control channel still comes from Macro, but data coming from Pico. Along with data, it is also possible to transmit ePDCCH from Pico. 
For the UE in CRE region, e.g. UE1 and UE2, whose data are served by the Pico cells, we look at the following two cases:
1. Case 1: Macro cell control region is larger than Pico control region, e.g. for UE1. 
a. So when UE1 follows PCFICH from Macro cell, it will start ePDCCH later. This is not an issue because the control region suffers from strong Macro control channel interference anyway. 
2. Case 2: Macro cell control region is smaller than Pico control region, e.g. for UE2. 

a. This is not a likely deployment scenario, since Macro typically has much more users to serve, hence larger control region than Pico. If Pico happens to have more users than Macro cell, then there is no strong need offload UE to Pico through CRE, or offload control from Macro to Pico ePDCCH. 

b. In addition, if ePDCCH is enabled on Pico, it is not likely to still have larger legacy control region than the Macro cell. 

Observation 2: 

For CoMP scenario 3, if different nodes have the different PCFICH values, UE can also follow the PCFICH for ePDCCH starting symbol determination. 
2.2
CoMP Scenario 4
For CoMP scenario 4, the Macro and Pico cells all have the same PCI and centralized legacy control is either sent from Macro or from all cells in the same cluster. So the PCFICH value is consistent across nodes. Pico cell can in addition transmit ePDCCH to achieve cell splitting gain for the control channels, in this case, the ePDCCH can also follow the PCFICH. 
1. Making the ePDCCH starting symbol earlier than PCFICH indicated value would result in ePDCCH interference from legacy control region. 

2. Making the ePDCCH staring symbol later than the PCFICH indicated value would result in dimension loss.  
Observation 3: 

For CoMP scenario 4, UE can also follow the PCFICH for ePDCCH starting symbol determination. 

3
Conclusion

In this contribution, we discussed the two approaches to identify starting symbol for ePDCCH. In summary, we make the following conclusions: 
· Although RRC signaling of ePDCCH starting symbol position is a possible mode of operation, our preference is to determine ePDCCH starting position based on PCFICH. 
· If RRC signaling of ePDCCH starting symbol position is adopted, UEs not configured by RRC with a starting symbol value should determine ePDCCH starting position based on PCFICH.  
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