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1 Introduction
In this contribution, we discussed the UE monitoring set for distributed and localized mapping. We further propose that distributed and localized mapping should be monitored with restriction on number of detections for certain levels.

2 UE Monitoring set
2.1 ePDCCH Monitoring set
In [1], we have discussed the configuration of resource for ePDCCH. Enhanced UE specific search space should locate in a RBG, which is configured by RRC signaling. As a start point, we assume four PRB pairs are included in a RBG, which can provide sufficient frequency scheduling gain or frequency diversity gain. Further, we have shown unified eREG definition for both localized mapping and distributed mapping in [2]. On top of it, UE should locate ePDCCH candidates with in RBG. It is necessary to consider both distributed transmission and localized transmission for ePDCCH monitoring. In general, BFed ePDCCH with localized transmission could get best performance in case sub-band CSI feedback is available. However, distributed mapping BF should also be considered. It can work with wideband CSI feedback, or work as OL-MIMO when there is no available CSI . Further more, ePDCCH TxD can be considered since PDCCH is not always robust in case of severe interference and perform better than OL-MIMO . 

The following table illustrate the case with distributed mapping and localized mapping, with BF considered first and TxD as addition.

For ePDCCH only UE, the UE monitoring schemes should be configured based on CSI feedback mode. For case that only consider BF for distributed mapping, the Table 1 is show the combinations.

	
	Distributed mapping
	Localized mapping

	
	BF
	BF

	Configuration a
	√
	×

	Configuration b
	√
	√


Table1

For no CSI feedback or wide band CSI feedback, Configuration a can be selected. For sub-band CQI feedback, configuration b can be used. Since supporting only localized mapping may not be robust and CSI feedback may fail, it should support distributed transmission which is more robust. Thus, simultaneous monitoring distributed mapping and localized mapping should be supported. UE detecting PDCCH and ePDCCH can be looked as one option. 

For case that both BF and TxD support distributed mapping, the Table 2 is show the combinations.

	
	Distributed mapping
	Localized mapping

	
	TxD
	BF
	BF

	Configuration A
	√
	×
	×

	Configuration B
	×
	√
	×

	Configuration C
	√
	×
	√


Table2

For case with no CSI feedback, Configuration A or B can be used. For wide-band CSI feedback is enabled, Configuration B is used. For sub-band CQI feedback enabled, Configuration C is used, the distributed mapping with TxD will get more robust transmission. 

Observation：Only monitoring ePDCCH Localized mapping cannot provide sufficient robustness.
Proposal：

-
UE can be configured to monitor both distributed mapping and localized mapping, or only monitor distributed mapping.

-
For UE that only receive ePDCCH, localized mapping should be enabled with fallback scheme.
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                             Figure 1   Localized mapping          
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                          Figure 2 Distributed mapping
As a example, for localized mapping AL=1, 2,4 have 8, 4, 4 blind detections. The distributed mapping of AL= 2, 4, 8 have 4, 2, 4 blind detections, respectively. In total, the blind detections will be 26, which is much higher than Rel-8. 

Thus, considering number of blind detection, it is preferred to allow only distributed mapping or localized mapping for one aggregation level in configuration b and C. The detail mapping manner for Monitoring can configured 

Proposal：

- A R11 UE should be configured to monitor either localized mapping or distributed mapping for a certain aggregation level in eUSS of one subframe by UE specific RRC signaling

- Monitoring both of distributed and localized mappings for one aggregation level is not permitted

2.2 Legacy PDCCH/ePDCCH Monitoring set
ePDCCH can perform well for frequency-domain ICIC and beamforming. PDCCH transmission is robust than ePDCCH even for case with TxD, since DMRS pattern is not optimized for TxD. Another advantages for PDCCH is the full interleaving. 

With PDCCH been monitored, if localized mapping only support beamforming the configuration can be as Table 3 and 4.

	
	Distributed mapping
	Localized mapping

	
	TxD(PDCCH)
	BF 
	BF

	Configuration c
	√
	×
	×

	Configuration d
	√
	×
	√


Table3 With TxD for ePDCCH
	
	Distributed mapping
	Localized mapping

	
	TxD(PDCCH)
	TxD(ePDCCH)
	BF
	BF

	Configuration D
	√
	×
	×
	×

	Configuration E
	√
	×
	×
	√


Table4 With TxD for ePDCCH
For Configuration d and E, we can carry different DCI Formats into PDCCH and ePDCCH. For PDSCH TM9, two DCI Format (1A, 2C) will be monitored. We can put 1A only in PDCCH and 2C only in ePDCCH. Since PDSCH and ePDCCH share channel status, it is rare case that PDSCH and ePDCCH used different transmissions. 

Proposal：

-  Rel-11 should support both PDCCH and ePDCCH detection in 1 subframe.

-  UE can monitor different DCI format in PDCCH and ePDCCH to reduce blind detection.

3 Conclusion

We propose following for the distributed and localized mapping:
Proposal1：Monitoring both of distributed and localized mappings for one aggregation level is not permitted.

Proposal2：For UE only receive ePDCCH, localized mapping should get fallback scheme.

Proposal3：Rel-11 should support both PDCCH and ePDCCH detection in one subframe.

Proposal4：UE can monitor different DCI format in PDCCH and ePDCCH to reduce blind detection.
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