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1 Introduction

In RAN1 #82 meeting, agreements and working assumptions on PDSCH were listed below [1]:
Agreement:

· Reduced transmission schemes corresponding to TM support for LC UEs and UEs operating CE

· Do not support TM5 

· Do not support TM10

· Support TM1 and TM2 for CRS based demod

· Support TM9

· Do not support TM7

· FFS: support of other TMs

· FFS: Any modification is needed for existing TMs

· FFS: To create new TM(s)

· FFS: how to handle MBSFN subframes

· Do not support TM3

· Do not support TM4

· The working assumption regarding valid SF made in RAN1#81 is cancelled, and the following is agreed:

· The set of subframes to be used for downlink transmissions can be explicitly and cell-specifically signalled by the eNB by MTC-SIB1 (from RAN1 perspective) 

· If the explicit signaling is not present, a default operation is defined by RAN1 

· FFS the details for the default operation

· FFS the number of bits for the explicit signaling

· FFS how to handle MTC-SIB1

· FFS for the uplink case

· FFS how to handle some cases related to UE-specific subframe unavailability
Working assumption:

· For unicast, DCI format for no and small repetition levels are same. (=DCI format M1)

· For unicast, DCI format for other repetition levels are same. (=DCI format M2)

· DCI format M1 size and DCI format M2 size can be different

· UE monitors only either DCI format M1 or DCI format M2

· FFS whether DCI format size for scheduling PDSCH and PUSCH are same or not

· If there are not the same, it means there will be M3 and M4 for the other link

· FFS M1 size and/or M2 size can be from the existing DCI format size(s)
Remaining issues on PDSCH enhancement for Rel-13 low complexity UEs are discussed in this contribution. 
2 Discussion on UE-specific unavailable subframes
Since maximum 2 OFDM retuning time has been concluded by RAN4, no retuning impact would be expected if the number of OFDM symbol PDCCH occupied is larger than 1. On consideration of common design, subframes for frequency retuning can be used for downlink transmissions. Only subframes configured for a measurement gap may be UE-specific unavailable subframes.
Gap subframes for measurement may have impact on M-PDCCH repetition and would have no impact on PDSCH. There may have different processing for normal coverage and large coverage enhancement [2]. Whether using gap subframes for measurement or not would depend on the conclusion of CSI feedback.
“How to handle some cases related to UE-specific subframe unavailability” is an open issue captured in last RAN1 meeting. For UEs in normal coverage without repetition, eNB would avoid allocating the UE-specific unavailable subframe for M-PDCCH and PDSCH transmission. For UEs in enhanced coverage with repetitions, M-PDCCH are multiplexed in USS with configured {L, R}, in order not to make misalignment of the USS, unavailable UE-specific subframe should be dropped.
Proposal 1: Unavailable UE-specific subframes should be dropped for UEs in enhanced coverage enhancement with repetition.
3 Discussion on Transmission Mode
According to agreements in RAN1 #82, at least TM 1, TM2 and TM9 are supported for LC UEs and UEs operating CE. Both CRS based and DMRS based transmission modes could be used for PDSCH transmission. TM 1 or TM 2 could be configured on non-MBSFN subframes for UEs in both normal coverage and enhanced coverage. MBSFN subframes which are not used for PMCH could be used for PDSCH repetition and TM 9 could be configured. 
If DCI format 1A and 2C could still be supported by TM9, CRS based and DMRS based transmission can be supported by non-MBSFN subframes while only DMRS based transmission can be supported by MBSFN subframes. On consideration that there would be one DCI format M1 used for normal coverage and one DCI format M2 used for enhanced coverage, non-MBSFN subframes could only support one type reference signal based transmission. 
For normal coverage, CRS based TM 1, 2 and DMRS based TM9 should be supported by one DCI format M1, such as format 1A. And DMRS based transmission could only be used for MBSFN subframes. 
For coverage enhancement, if compact DCI format M2 is based on format 1A, CRS based transmission is supported on non-MBSFN subframes only. For PDSCH repetition, transmission mode based on DMRS for all subframes should also be considered at least for better performance of cross-subframes channel estimation.
Therefore, 1 bit field in new DCI format M1/M2 should be used to indicate CRS based or DMRS based transmission of non-MBSFN subframes. 
Proposal 2: Indication of CRS based or DMRS based transmission should be supported in new DCI format M1/M2.
4 Coverage enhancement level for PDSCH
For UEs in enhanced coverage, multiple repetition levels in time domain are supported. Similar to PRACH, three repetition levels can be supported for PDSCH, corresponding to coverage enhancement of 5/10/15dB or 6/12/18dB.
The initial repetition level of unicast PDSCH can be set to maximum repetition level or be determined by associated PRACH repetition level implicitly before RRC established. 
“The repetition level for at least unicast PDSCH/PUSCH is dynamically indicated based on a set of values configured by higher layers” was agreed in last meeting. There may be one fixed or multiple selectable repetition times for each repetition level. In order to improve the system efficiency, a fixed repetition times for PDSCH can be predefined for each repetition level. Each repetition level may correspond to one default repetition times, and the specific repetition times for each repetition level can be further adjusted by physical layer. 

Proposal 3: Three repetition levels for PDSCH repetition can be supported.

· The initial repetition level of PDSCH can be set to maximum repetition level or be determined by associated PRACH. 
5 Early termination of PDSCH repetitions
PDSCH repetitions can be early terminated on consideration of changing of radio condition. Early termination can be further implemented by block transmission. In block transmission, hundreds number of repetition could be divided into some blocks to transmit successively. If the UE had successfully decoded the data before the last block by combination of previous blocks, resources allocated for the rest of block(s) transmission would be released. This would happen due to inaccurate repetition times or dynamic channel change. This would bring benefit when repetition times of feedback channels carried HARQ-ACK is much less than that of PDSCH. 
Proposal 4: Early termination of PDSCH repetitions can be supported. 
6 Conclusions
In this contribution, remaining issues on PDSCH are discussed for Rel-13 low complexity UEs and UEs in enhanced coverage. We make the following proposals: 

Proposal 1: Unavailable UE-specific subframes should be dropped for UEs in enhanced coverage enhancement with repetition.
Proposal 2: Indication of CRS based or DMRS based transmission should be supported in new DCI format M1/M2.
Proposal 3: Three repetition levels for PDSCH repetition can be supported.

· The initial repetition level of PDSCH can be set to maximum repetition level or be determined by associated PRACH. 

Proposal 4: Early termination of PDSCH repetitions can be supported.
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