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Discussion and decision
1. Introduction
During the RAN1#70 meeting there were good progress on the EPDCCH discussions. In relation to the USS monitoring in the time domain for the EPDCCH, the following overall agreements were made:
Agreement:

· 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 will share a few thoughts within this area.
2. Configurability of the EPDCCH USS
As a starting point, it is important to define at which level the EPDCCH monitoring should be configured. The configuration of the EPDCCH monitoring could take two directions:

1. The EPDCCH USS is monitored in all subfames supporting EPDCCH. All subframes supporting EPDCCH should include all non-MBSFN subframes.
2. The time-wise configuration of the EPDCCH USS subframes is part of the configuration when the EPDCCH operation is being set up.

In terms of the first statement, we have the opinion that the EPDCCH should be present only in non-MBSFN subframes. For Rel’10 operation, the monitoring for the MBSFN subframes will only be addressed in the CSS using the M-RNTI and DCI format 1C. Hence, it would not make much sense to allow for the EPDCCH to be monitored in the MBSFN subframes. Any uplink related scheduling in these MBSFN subframes should be allowed to happen in the regular PDCCH USS.

The latter part corresponds to allowing a more flexible division between the EPDCCH and PDCCH USS. This kind of flexibility between the EPDCCH and the PDCCH would potentially allow for some nice coordination with the TDM eICIC operation as defined for Rel’10. It should be noted that even that we have USS on the EPDCCH, the CSS on the PDCCH will still be active, and PDCCH capacity will need to be reserved for carrying this channel. However, relying on this CSS on the PDCCH for fall-back operation should be used with care, as the CSS capacity would most likely become limited.
One central element for the EPDCCH is the possibility to have frequency domain coordination of the resources for the control channel between different eNBs. However, in order to have the full flexibility for coordination, we would also like to introduce the possibility to allow for a time-wise pattern that is applied for which subframes to monitor for the ePDDCH USS. This would allow for a more tight coordination with the TDM eICIC. Hence, we would prefer if it was possible to define patterns with the same periodicity as we currently have for the Rel’10 TDM eICIC – that is, a 40 ms pattern for FDD mode and , 60 ms and 70 ms patterns for the different configurations of TDD mode.

Based on the above discussion, we propose the following:

Proposal 1: The EDPCCH should not exist in the MBSFN subframes.

Proposal 2: By default, when configuring the EPDCCH, the EPDCCH USS should be defined to exist in all non-MBSFN subframes as defined by the “mbsfn-SubframeConfigList” parameter in the SIB2 in a similar way as is being done for the current PDCCH for DL operation.
Proposal 3: To facilitate inter-cell coordination and allow for TDM eICIC on the EPDCCH, it should be possible to apply a time-pattern with periodicity similar to what is configurable for TDM eICIC. That is, 40 ms, 60 ms or 70 ms.
3. Conclusions
In this contribution, we have discussed the remaining issues on which subframes to apply EPDCCH USS monitoring, and we propose the following:
Proposal 1: The EDPCCH should not exist in the MBSFN subframes.

Proposal 2: By default, when configuring the EPDCCH, the EPDCCH USS should be defined to exist in all non-MBSFN subframes as defined by the “mbsfn-SubframeConfigList” parameter in the SIB2 in a similar way as is being done for the current PDCCH for DL operation.

Proposal 3: To facilitate inter-cell coordination and allow for TDM eICIC on the EPDCCH, it should be possible to apply a time-pattern with periodicity similar to what is configurable for TDM eICIC. That is, 40 ms, 60 ms or 70 ms.
