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1
Introduction
In RAN1 #82, the followings have been agreed as a progress for data channels and captured in RAN1 chairman’s note [1]:
Agreements:
· 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

· For LC MTC UEs and UEs operating CE:

· 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

In this contribution, we discuss on the remaining issues on PDSCH for MTC UE.
2
Remaining Issues
A new transmission scheme similar to distributed EPDCCH has been proposed. The distributed EPDCCH like transmission scheme can be considered as a DM-RS based transmit diversity scheme (i.e. precoder cycling). It is well known that the SFBC which is transmit diversity scheme based on CRS performs better than precoder cycling from the performance evaluation in Rel-8 especially in highly correlated channel.
In addition, the PBCH is transmitted with CRS based transmit diversity scheme (i.e. SFBC), therefore introducing new transmission scheme doesn’t reduce the number of transmission scheme needs to be implemented at the UE receiver. On other hand, it will increase the number of test cases and UE implementation.

Therefore, it seems that there is no strong motivation to introduce new distributed EPDCCH like transmission scheme for PDSCH.
Proposal-1: reuse existing transmission schemes for both CRS based and DM-RS based schemes.
Proposal-2: no distributed EPDCCH like transmission scheme for PDSCH transmission.
The antenna port sharing has been proposed to improve the channel estimation performance, for example CRS is used together with DM-RS when DM-RS based transmission scheme is used, which can be considered as an increased DM-RS density. Although it sounds quite beneficial, there are a lot of adverse effects such as limitation of eNB flexibility for the DM-RS based transmission, increased UE receiver implementation complexity, and specification impacts.
The DM-RS based transmission has been designed to be flexible in terms of power allocation and transmit beamforming in a UE transparent manner. Therefore, eNB may boost power of a resource block when DM-RS based transmission is used if other resource blocks are unused. Note that PSD boosting is one of most important standard transparent scheme for coverage enhancement. However, if CRS is used together with DM-RS, the power allocation of DM-RS should be indicated in each subframe as the PSD boosting can be used per subframe level. Therefore, the power boosting flexibility of the resource block allocated for low-cost UE can be limited which in turn degrade performance. In addition, the UE-specific beamforming of DM-RS ports can be also limited as CRS has been designed to create beams uniformly within the cell.
Also, the antenna port sharing may increase UE receiver implementation complexity as it can be used in a limited case. For example, if the number of CRS ports and the number of DM-RS ports are different, a UE cannot interpolate channel across different antenna ports. In another example, if the DM-RS based transmission is used in an MBSFN subframe, no CRS is available for interpolation. Therefore, a UE may need to implement different channel estimator in each cases, resulting in increased UE implementation complexity.

Proposal-3: no antenna port sharing between CRS and DM-RS for channel estimation.
An explicit signalling in MTC-SIB1 to indicate the available downlink subframe has been agreed, thus there is no ambiguity for the available downlink subframe especially for repetitive transmissions. As similar to the downlink, the available subframe for uplink is also needed since the uplink subframe configured in eIMTA enabled cell can be reused for downlink subframe. For example, the uplink only subframe in eIMTA-enabled cell can be signalled as the available uplink subframes. Therefore, the set of uplink subframes to be used also explicitly signalled in MTC-SIB1.

Proposal-4: the set of uplink subframes to be used is also explicitly signalled by eNB.
The redundancy version has been indicated from the associated DCI for the PDSCH transmission for HARQ IR operation so that the coding rate could become lower in a subsequent HARQ retransmission. There has been a proposal that the RV should be changed within repetitions in order to lower the coding rate. However, note that the mother coding rate of turbo code is 1/3 and the coding rate of a PDSCH transmission in a subframe for coverage limited UE will be most likely lower than 1/3. Therefore, no benefit from changing RV within repetitions. On the other hand, if the same PDSCH is transmitted with repetitions (e.g. same RV and same PRBs), a simple time averaging of PDSCH repetitions may be used at the UE receiver for the sake of simplicity. In that sense, the RV changing within repetition may restrict a specific UE implementation while no performance benefit is provided. Therefore, it is proposed that the RV is fixed within repetitions.
Proposal-5: RV is fixed within repetitions.
3
Conclusion
In this contribution, we discussed on the remaining issues on PDSCH for low complexity UE and coverage enhanced UE. From the discussions, we propose followings:
Proposal-1: reuse existing transmission schemes for both CRS based and DM-RS based schemes.
Proposal-2: no distributed EPDCCH like transmission scheme for PDSCH transmission.

Proposal-3: no antenna port sharing between CRS and DM-RS for channel estimation.

Proposal-4: the set of uplink subframes to be used is also explicitly signalled by eNB.
Proposal-5: RV is fixed within repetitions.
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