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1 Introduction

In 3GPP RAN1#80bis, there was the following observation on EPDCCH initialization for MTC:

	Observations:
· For Rel-13  MTC UEs in both normal coverage and enhanced coverage, the initialization of UE-specific EPDCCH configuration can be performed based on
·  Alt.1A: Dedicated RRC signaling scheduled by EPDCCH in common search space(CSS) if CSS is supported
· The parameters for UE-specific EPDCCH set initialization are included in the RRC signaling scheduled by EPDCCH in CSS
· FFS: The configuration and design of this CSS
· Alt.1B:  Signaling scheduled by EPDCCH in common resources (ref. R1-150060)
· The parameters for UE-specific EPDCCH set initialization are scheduled in common resources
· Alt.2: System information blocks for MTC
· The parameters for UE-specific EPDCCH set initialization are included in the SIBs 
· FFS: Details of scheduling of SIB
· Alt.3A: Messages during RACH: RAR
· The parameters for UE-specific EPDCCH set initialization are included in the RAR
· FFS: Details of scheduling of RAR
· May be combined with Alt.1 or Alt.2
· Alt.3B: Messages during RACH: Message 4
· The parameters for UE-specific EPDCCH set initialization are included in message 4
· FFS: Details of scheduling of message 4
· Other alternatives are not precluded


In this contribution we focus on the configuration initialization issue of M-PDCCH (a) common search space and (b) UE-specific search space.

2 M-PDCCH common search space configuration 

In 3GPP RAN1#82, the following is the agreed working assumption on common search space:

· Working assumption: 

· M-PDCCH common search space (CSS) is necessary at least for paging and RAR

The ommon search space of M-PDCCH can be simply the location of the narrowband. This can be provided by MTC SIB.

All other parameters currently defined for E-PDCCH can be fixed to minimize signaling overhead. These include:
· subframePatternConfig;

· This field can be used to provide the set of valid DL subframes for M-PDCCH repetitions. For LC/CE operation, this is not a parameter specific to control channel. This is a shared parameter of M-PDCCH and PDSCH.
· startSymbol;

· The working assumption on startSymbol should be confirmed. That is, “the starting OFDM symbol is broadcast to all low-complexity/coverage-enhancement UEs in a cell via a shared higher layer parameter in MTC SIB1.” For LC/CE operation, this is not a parameter specific to control channel. This is a shared parameter of all DL transmission.
· transmissionType;

· Distributed type should be used for CSS M-PDCCH;

· resourceBlockAssignment
· This field is no longer necessary, as the CSS should always occupy the full 6 PRBs in a narrowband.
· dmrs-ScramblingSequenceInt;

· This field is no longer necessary Cell-specific scrambling sequence may be predefined using physical cell ID (PCI).
· numberPRB-Pairs
· This field is no longer necessary, as the CSS should always occupy the full 6 PRBs in a narrowband.
Proposal:

· M-PDCCH common search space for paging and RAR is configured by MTC SIB specifying a narrowband location.

3 M-PDCCH configuration initialization of UE-specific search space
The M-PDCCH initialization procedure gives the Rel-13 LC/CE UE the initial configuration of UE-specific M-PDCCH search space, before the UE is able to receive any unicast PDSCH (e.g., before UE is able to receive PDSCH carrying UE-specific RRC signal).  The UE-specific search space needs to be available for RACH Msg3 for scheduling PUSCH, and Msg4 for scheduling PDSCH.

Since the initial configuration information cannot be provided via UE-specific RRC signalling, the M-PDCCH configuration has to rely on broadcast type of information, at least in the initialization stage. Two types of broadcast information are explored below for this purpose:

· System information block (SIB) supporting LC/CE UE operation; and

· Random access response (RAR) supporting LC/CE UE operation;

According to our analysis, the 20-bit Random Access Response Grant from in Random Access Response (RAR) is sufficient for providing M-PDCCH information for the M-PDCCH associated with Msg4, which also serves the purpose of initializing the UE-specific search space. The Random Access Response Grant is called “UL Grant” in the MAC layer.
Details of the fields in Random Access Response Grant is provided in [2].
Proposals:

· UE-specific M-PDCCH search space is initialized by RAR.

4 Conclusions
In this contribution we discussed configuration of M-PDCCH and its initialization. Based on the discussion, we have the following proposals.

Proposals:

1. M-PDCCH common search space for paging and RAR is configured by MTC SIB specifying a narrowband location.

2. UE-specific M-PDCCH search space is initialized by RAR.
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