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The low complexity and coverage improvement features may have some impacts on the DL physical control channels for the new Rel-13 UE category/type MTC. Some discussion and analysis have been given in our contribution [1] for last meeting. This contribution gives some update on [1], and focuses on the impacts on DL physical control channels (E)PDCCH for the new Rel-13 MTC UE when the system BW>1.4HMz, based on the latest agreements of last meeting.
Discussion
(E) PDCCH selection
A working assumption is achieved in the last meeting:
· Working assumption: Rel-11 EPDCCH is a starting point for design of physical downlink control channel for MTC at least for MTC UEs in coverage enhancement.
For the low complexity MTC UEs, which cannot receive legacy PDCCH when the system BW>1.4MHz, EPDCCH-based or PDCCH-based physical downlink control channel can both be considered, however, compared with PDCCH-based solution, the EPDCCH-based solution may have better receiving performance:
· The frequency diversity gain is dropped for PDCCH-based solution with the bandwidth reduction, so the receiving performance will be discounted heavily. However, for the EPDCCH-based solution, the receiving performance, especially for the EPDCCH USS, can be guaranteed by multiple antennas techniques, which has been discussed sufficiently in the EPDCCH item. 
· PSD boosting can be easily used on the EPDCCH, which can get at most 3dB gain.
Based on the discussion above, we have
Proposal 1: It is proposed to confirm the working assumption, and extend it to low complexity MTC UEs: Rel-11 EPDCCH is a starting point for design of physical downlink control channel for MTC.
If EPDCCH-based solution is also used for common messages for low complexity MTC UEs and MTC UEs in coverage enhancement, EPDCCH CSS (eCSS) can be considered, for the scheduling flexibility, e.g. the PRB location, the TBS of the scheduled PDSCH. Or EPDCCH-less solution can be used, especially for the MTC UEs in coverage enhancement. 
Compact DCI
Removing bits from DCI formats has been proposed, but the extent to which this is possible considering the Rel-13 MTC objectives is not yet clear. There could also be some unexpected implications, since there may be unintended consequences to the UE of limiting the eNB’s control options.  As just one example, it might seem that perhaps the TBS signaling can be reduced to a subset of the TBS table. But if this means that sometimes a PDSCH message must be padded up to a permitted size, this is in fact may overall increase UE power consumption, especially in coverage enhancement; and so there may be less room to reduce the headline number of DCI bits in some fields than it at first appears.
Another example relates to how to allow the MTC control channel to schedule PDSCH in narrowbands other than the same one as the control channel. Keeping enough bits/fields in DCI to allow this can help increase system capacity and reduce UE power consumption (see more discussion in [3]). There will also be some new dynamic indications needed for low complexity or coverage enhancement operation.
Proposal 2: Reducing the size of DCI fields could have negative consequences for PDSCH power consumption, coverage enhancement, and MTC capacity. The total size of the DCI needs to be determined considering what DCI contents are needed to support the new low cost and coverage enhancement features.

RS selection
A working assumption is achieved on the RS for physical downlink control channel:
Agreements:
· For Rel-13 low complexity UEs in enhanced coverage at least for system BW>1.4MHz
· No multiplexing within a PRB pair of the physical downlink control channel for MTC UEs and PDSCH for MTC UEs 
· Working assumption: The demodulation of the physical downlink control channel for MTC is based on at least DMRS
If the working assumption related with physical downlink control selection is extended to the low complexity MTC UEs, as discussed in section 2.1, we have
 Proposal 3: For Rel-13 low complexity UEs in or not in enhanced coverage for system BW>1.4MHz
· The demodulation of the physical downlink control channel for MTC is based on at least DMRS
If eCSS is defined, the demodulation of eCSS can also be based on the DMRS with necessary parameters pre-defined or configured. This may result in less specification effort, and less UE implementation complexity.  
As discussed in [5], DMRS based transmission diversity can be considered for the eCSS. 
EPDCCH configuration 
For Rel-12 UEs, the UE-specific EPDCCH configuration, including up to two set configurations, can be provided by RRC signaling on PDSCH at L1 which is scheduled by legacy PDCCH. Some mechanism needs to be considered to provide the EPDCCH configuration, including the EPDCCH USS configuration and/or EPDCCH CSS (if introduced) configuration, for the low complexity MTC UEs, which cannot receive the legacy PDCCH CSS. 
As discussed in [8], one possible mechanism could be designing a common EPDCCH set configuration, the parameters of which are fixed or pre-known, and use EPDCCH configured as per this set to schedule the RRC signaling which provides UE-specific EPDCCH set configurations. For example, the EPDCCH using the common EPDCCH set configuration could be located within the central PRBs of the carrier and sent in subframes other than those used for PBCH repetitions. In this case, the Rel-12 EPDCCH design at both L1 and higher layers could be reused to a large extent whilst keeping the flexibility of configuring UE-specific EPDCCH set configurations.
Proposal 4: A common EPDCCH set configuration can be considered to provide the EPDCCH USS and/or EDPCCH CSS (if introduced) set configuration.

Conclusions
This contribution gives some discussion on the downlink control channel design based on our previous contribution for last meeting and the latest agreements. The following proposal and observations are presented:
Proposal 1: It is proposed to confirm the working assumption, and extend it to low complexity MTC UEs: Rel-11 EPDCCH is a starting point for design of physical downlink control channel for MTC.
Proposal 2: Reducing the size of DCI fields could have negative consequences for PDSCH power consumption, coverage enhancement, and MTC capacity. The total size of the DCI needs to be determined considering what DCI contents are needed to support the new low cost and coverage enhancement features.
Proposal 3: For Rel-13 low complexity UEs in or not in enhanced coverage for system BW>1.4MHz
· The demodulation of the physical downlink control channel for MTC is based on at least DMRS
Proposal 4: A common EPDCCH set configuration can be considered to provide the EPDCCH USS and/or EDPCCH CSS (if introduced) set configuration.
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