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1
Introduction
In this paper we discuss the configuration of subframes for monitoring 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 addition to the above agreement, the following background discussion has been captured in the chairman’s notes:

Possible motivations for higher layer signalling to indicate ePDCCH-monitoring subframes:

· PRS subframes (but infrequent)

· PMCH subframes

· provision of robust fallback

· forward compatibility

Possible motivations for dynamic signalling to indicate ePDCCH-monitoring subframes:

· dynamic variation of PMCH subframes

Concerns for dynamic signalling:

· reliability

· timeframe for defining new DCI format

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

2
Discussions
2.1
PMCH Subframe Handling

In MBSFN subframes, two types of transmissions are allowed in Rel-10:

1. For MBMS, all or a subset of MBSFN subframes are signalled by higher layer for PMCH decoding. 

2. For other subframes, the TM9 based unicast can be supported. 

For the MBSFN subframes that are not indicated for PMCH, the Rel-10 UE can monitor PDCCH for unicast transmission, so if a Rel-11 UE is configured with ePDCCH, it can monitor ePDCCH for MBSFN subframe not indicated for PMCH similar to other non-MBSFN subframes. 
For the other subframes that are intended for PMCH transmissions, the following aspects have defined in the specification: 
1. The PMCH shall use extended cyclic prefix.

2. PMCH transmission is defined for the entire bandwidth. 

3. MBSFN reference signals shall be transmitted in the MBSFN region of MBSFN subframes only when the PMCH is transmitted. The location of MBSFN RS and DM-RS collide for ECP. 
As discussed in [1], because of these constraints, we can not FDM the ePDCCH transmission in a PMCH subframe while maintain the backward compatibility for the legacy UEs that support MBMS. 
Proposal 1: 

   The UE is not required to decode PMCH and monitor USS on the ePDCCH in the same subframe.
In addition to the issue of not being able to support ePDCCH in the PMCH subframes, there is another issue:

· MBMS capable UEs may not know all PMCH configurations
· eNB does not know which UE knows which PMCH configuration
RRC signalling can be used to identify which subframes UE should monitor ePDCCH USS. There is possible remaining mismatch between UE and eNB regarding PMCH, however, after considering the additional signalling already agreed, the remaining inefficiency will be already as small as possible and it is less than it would be without signalling. 
2.2
PRS Subframe Handling

For PRS transmissions, the following rules are defined in 36.211:
· If both normal and MBSFN subframes are configured as positioning subframes within a cell, the OFDM symbols in a MBSFN subframe configured for positioning reference signal transmission shall use the same cyclic prefix as used for subframe #0. 
· If only MBSFN subframes are configured as positioning subframes within a cell, the OFDM symbols configured for positioning reference signals in the MBSFN region of these subframes shall use extended cyclic prefix length. 
· In a subframe configured for positioning reference signal transmission, the starting positions of the OFDM symbols configured for positioning reference signal transmission shall be identical to those in a subframe in which all OFDM symbols have the same cyclic prefix length as the OFDM symbols configured for positioning reference signal transmission.
· The bandwidth for positioning reference signals and 
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 is configured by higher layers and the cell-specific frequency shift is given by [image: image2.wmf]6
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· The cell specific subframe configuration period 
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 and the cell specific subframe offset 
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 for the transmission of positioning reference signals are listed in Table 6.10.4.3-1. The PRS configuration index 
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 is configured by higher layers. Positioning reference signals are transmitted only in configured DL subframes. Positioning reference signals shall not be transmitted in special subframes. Positioning reference signals shall be transmitted in 
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 consecutive downlink subframes, where 
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 is configured by higher layers.

Because PRS can be based on the allocated narrow bandwidth, so potentially it is possible to FDM the ePDCCH with PRS within the same subframe. 
For ePDCCH there are following options:

1. Option 1: do not support simultaneous ePDCCH and PRS transmission in the same subframe. UE will monitor PDCCH in the PRS subframes.  

2. Option 2: if subframe #0 PDSCH has the same CP as PRS CP length, then support ePDCCH on the same subframe as PRS using the same CP as subframe #0. If the PDSCH CP in subframe #0 is different from the PRS CP, then don’t support ePDCCH on PRS subframe.  
a. If ePDCCH and PRS are supported in the same subframe, two different ePDCCH RB allocations can be specified in order to help avoid PRS and ePDCCH collision in PRS subframes while not forcing suboptimum ePDCCH RB allocation in all other subframes.  The first RB allocation is applied by the UE in non-PRS subframes, while the second set is applied by the UE in PRS subframes.  
Due to the above complication and also for the low likelihood of mixed PRS-ePDCCH allocation actually being used, we don’t see a strong need to support this combination in Rel-11. 

Our preference is the simple solution as in MBMS case: rely on PDCCH for the PRS subframes instead of configuring ePDCCH.  

Proposal 2: 

 ePDCCH is not transmitted in PRS subframes.
3
Conclusion

Based on the discussion, we make the following proposals:

· Confirm the working assumption regarding RRC signaling for subframe configuration of ePDCCH USS monitoring

· The UE is not required to decode PMCH and monitor USS on the ePDCCH in the same subframe.

· No need to support simultaneous transmission of PRS and ePDCCH on the same subframe. ePDCCH is not transmitted in PRS subframes (UE may monitor USS on PDCCH in PRS subframes). 
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