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1 Introduction

With the number of deployed networks and the volume of connected devices undergoing a steady growth, to further improve the network operation and efficiency, the WI of R16 MTC enhancement was proposed and approved in RAN#80. The WID objective [1] on DL transmission on control channel region is described as following.

Stand-alone deployment:
· Enable the use of LTE control channel region for DL transmission (MPDCCH/PDSCH) to BL/CE UEs [RAN1, RAN2, RAN4]
· This deployment mode should support legacy operation for legacy BL/CE UEs.
This contribution provides initial discussion on the use of LTE control channel region for DL transmission (MPDCCH/PDSCH) to BL/CE UEs. 
2 MPDCCH transmission on LTE control channel region
2.1 Frequency and time domain resource determination for current MPDCCH

For the UE group or cell specific MPDDCH, like UE group MPDCCH carrying scheduling information of paging PDSCH and cell specific MPDCCH carrying SC-MCCH, the narrowband number and narrowband location for paging and SC-MCCH are signaled in SIB3 and SIB20 respectively.

For the UE specific search space, the number of hopping narrowbands (2 or 4), the hopping offset and the hopping interval are configured in SIB1. And the starting narrowband index, hopping flag are signaled in UE specific RRC signaling. UE can determine the narrowband based on the starting narrowband, hopping interval, hopping offset, hopping narrowband number and hopping flag.
The number of PRB pairs is configured via RRC signaling which can be 2, 4 or 6 for BL/CE UE. And the dedicated PRB locations are indicated via higher layer parameter resourceBlockAssignment-r11 indicating a combinatorial index [image: image1.wmf]r

 corresponding to the PRB locations. 

The starting OFDM symbol for any MPDCCH and PDSCH scheduled on the same cell is configured by via startSymbolBR in SIB1-BR except the PDSCH carrying SystemInformationBlockType1-BR. 
2.2 Impact on current MPDCCH
For the UE group or cell specific MPDDCH, like UE group MPDCCH carrying scheduling information of paging PDSCH and cell specific MPDCCH carrying SC-MCCH and SC-MTCH scheduling information, as the DCI content and MPDCCH resource are shared among a group UE or all the UE interested in MBMS traffic, from the view of compatibility of new UE (i.e. UE with the capability of use control region for DL MPDCCH) and legacy UE (i.e. UE without the capability of use control region for DL MPDCCH), this kind MPDCCH may not be extended to LTE control channel region. From the view of guaranteeing legacy UE performance, not using PDCCH region for common MPDCCH is reasonable. However, it will waste physical resource of PDCCH region for new UE. Thus how to reusing PDCCH region for new UE can be further for study. 
Proposal 1: The solution of using PDCCH region for common MPDCCH of new UE is FFS.
For the UE specific MPDCCH, based on the discussion in section 2.1, eNB can configure the narrowband and PRB pair set per UE via UE specific RRC. For the stand alone deployment, the MTC might be deployed with 1.4 MHz system bandwidth. For this use case, only one narrowband is supported. To deploy the new UE and legacy UE in the same system band (narrowband), eNB shall configure the different PRB pair set carrying MPDCCH at the same time for new UE and legacy UE, or configure the same PRB pair set carrying MPDCCH at the different time for new UE and legacy UE. With respective of feature enabling, enabling the using LTE control channel region semi-persistent can be considered.
To minimize the specification effect, keeping the mapping principle of EREG, ECCE and MPDCCH the same as the current definition is preferable. To reuse the LTE control channel region for MPDCCH, the solution is configuring the starting OFDM symbol as 0 which has minimal specification effect. Thus, the REs number within one EREG is increased while the control channel region is used for MPDCCH. The coding rate of the same DCI is decrease with keeping the others assumption unchanged. The eNB can configure lower aggregation level or less repetition number to save physical resource in turn.
Proposal 2: Keep the current mapping principle of EREG, ECCE and MPDCCH.
3 PDSCH transmission on LTE control channel region
3.1 Frequency and time domain resource for current PDSCH
For a BL/CE UE, the resource allocation for PDSCH carrying SystemInformationBlockType1-BR and SI messages is a set of six contiguously allocated localized virtual resource blocks [2]. For the narrowband allocated for PDSCH carrying SystemInformationBlockType1-BR is defined as in [3] which is related to PCID and system bandwidth for SIB1-BR, while the narrowband allocated for PDSCH carrying other SI is configured in SIB1-BR. 
3.2 Impact on current PDSCH
As the SI is broadcasting to all the UE in the serving cell, both new UE and legacy UE share the same PDSCH resource. Thus, from the view of compatibility, LTE control channel region may not be used for PDSCH which is corresponding to new UE.
Except PDSCH carrying SI, the PDSCH carry paging information, SC-MCCH and SC-MTCH is target for a group of UE or all the UE interested in MBMS traffic within the serving cell. These kind of PDSCH may not be extended to LTE control channel region.
As discussed in section 2.2, to use the PDCCH region for common PDSCH of new UE, the corresponding solution can be further for study.

Proposal 3: The solution of using PDCCH region for common PDSCH of new UE is FFS.
The PRB(s) allocated for PDSCH carrying UE normal data is configured in UE specific MPDCCH. Legacy UE and new UE can be deployed in the same stand-alone network.
The starting OFDM symbol for any PDSCH scheduled on the same cell is configured by via startSymbolBR in SIB1-BR except the PDSCH carrying SystemInformationBlockType1-BR. For reception of SIB1-BR, 
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for the cell on which PDSCH is received and 
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for the cell on which PDSCH is received as descried in Section 7.1.6.4A [2]. Thus using the control channel region for PDSCH can be achieved via configuring starting OFDM symbol 0. 
Proposal 4: Enabling using PDCCH region for PDSCH via configuration can be considered.
With respect to the REs resource utilization, there are two solution. One solution is keeping the TBS unchanged and reducing the PRB number configured or repetition number to save physical resource in turn. The other solution is increasing the TBS of corresponding RB number proportionally.
Proposal 5: With respect to the PDCCH resource utilization, the following two schemes can be considered:
· Keep the mapping of TBS and PRB number unchanged;
· Increase the TBS of corresponding RB number proportionally. 
4 Conclusions
In this contribution, some aspects of using LTE control channel region for DL transmission (MPDCCH/PDSCH) to BL/CE UEs are discussed, and the following proposals are given:
Proposal 1: The solution of using PDCCH region for common MPDCCH of new UE is FFS.
Proposal 2: Keep the current mapping principle of EREG, ECCE and MPDCCH.

Proposal 3: The solution of using PDCCH region for common PDSCH of new UE is FFS.
Proposal 4: Enabling using PDCCH region for PDSCH via configuration can be considered.
Proposal 5: With respect to the PDCCH resource utilization, the following two schemes can be considered:
· Keep the mapping of TBS and PRB number unchanged;
· Increase the TBS of corresponding RB number proportionally. 
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