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1. Introduction 
This contribution further discusses some configuration and timing aspects related to the MPDCCH.
2. Discussion
USS MPDCCH is already agreed to be used to schedule unicast.  For both CSS and USS MPDCCH, we need to define its operations which include:

· Configuration,

· Timing
2.1 Configuration
At RAN1’80-bis the following observations were made:

Observations are drawn as follows:

· 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 Rel-11, USS EPDCCH is RRC configured per UE.  This enables the eNB flexibility in allocating the PRBs for the USS EPDCCH.  It is preferable that RRC configuration is used for LC-MTC in normal and coverage enhanced mode.
Proposal 1: USS MPDCCH is RRC configured for each LC-MTC UE.
Message 4 is the first unicast message in the RACH process containing some RRC configuration for UE.  For initial access, there will be no USS MPDCCH to schedule the Message 4.  One straight forward method is to schedule Message 4 using CSS MPDCCH.  In [2], an alternative method was proposed where a temporary USS MPDCCH configuration can be configured at least for Message 4 in the RAR.  Putting the configuration in RAR can reduce the load on CSS MPDCCH but this will increase the size of the RAR significantly.  CSS MPDCCH load can be reduced by defining multiple CSS MPDCCH, e.g. separate narrowbands/CSS for different messages.  Therefore we have a preference that the scheduling for first unicast message such as Message 4 is performed by the CSS MPDCCH.  The configuration for CSS MPDCCH such as the narrowband location and number of PRBs can be indicated in SIB1 or SIB2.  
Proposal 2: The first unicast message, e.g. Message 4, is scheduled using CSS MPDCCH.
Proposal 3: The configuration of CSS MPDCCH is indicated in the SIB (SIB1 or SIB2).

2.2 Timing

We agreed that:
· For UE-specific search space, from the UE perspective, the possible starting sub-frames of physical downlink control channel for MTC repetitions are limited to a subset of subframes
This subset of subframes can be configured or it can be determined using a formula, for example as a function of the repetition level [4].  In [5], it is proposed that the USS and CSS are time multiplexed to avoid collision between the different MPDCCH and this can be achieved by configuring the time period in which USS and CSS occurs.  One alternative is to broadcast the time period in which CSS is used and the remaining time period is for USS.  However, if power saving is required, it may be beneficial to restrict the time period in which the UE is required to monitor USS.  

Within the time period where USS (or CSS) occurs, the starting subframe of MPDCCH can be determined by a formula.  The configuration at least for CSS can be broadcast in the SIB
Proposal 4: USS and CSS are time multiplexed and the time period where USS and CSS occur can be configured.  

· Time configuration of CSS is broadcast in the SIB.  

· Time configuration of USS can be broadcast or RRC signalled to the UE

Proposal 5: Within the time period of USS or CSS, the starting subframe of an MPDCCH repetition is determined by a formula that is a function of the repetition.
We also agreed that:

· If/When PDSCH is indicated via physical downlink control channel for MTC:

· The relation of PDSCH timing to physical downlink control channel for MTC timing shall be known to UE.

· Assigned PDSCH is transmitted not before end of physical downlink control channel for MTC, i.e., if subframe n is the last physical downlink control channel for MTC repetition then PDSCH start n + k (k > 0).

At RAN1#82 the following agreements were made:

Agreement:

· Timing relationships between M-PDCCH and PDSCH

· In FDD and HD-FDD with cross-subframe scheduling, the PDSCH starts in subframe n+k, where n is the subframe where the repetitions of the decoded M-PDCCH message(s) ends, where k is defined by other agreements

· Timing relationships between M-PDCCH and PUSCH

· In FDD and HD-FDD, the PUSCH starts in subframe n+k, where n is the subframe where the repetitions of the decoded M-PDCCH message(s) ends

· FFS the value of k

· Timing relationships between PDSCH and PUCCH

· In FDD and HD-FDD, if PDSCH transmission ends in subframe n as indicated by the corresponding M-PDCCH, PUCCH carrying HARQ-ACK starts in subframe n+k

· FFS:  the value of k

· FFS: how to determine when PDSCH transmission ends for message 4

In our view, the value of k between the M-PDCCH and the PUSCH/PUCCH should follow the legacy value of 4.  Whilst in some scenarios, peak data rates may improve with say a different value of k, since these devices are not targeted to support high data rates we believe that k=4 is preferable as it:
· Minimises development effort

Proposal 6: If M-PDCCH repetition ends at subframe n, the PUSCH repetition should start at subframe n+k, where k=4.

Proposal 7: If PDSCH repetition ends at subframe n, the PUCCH carrying the HARQ-ACK, should start at subframe n+k, where k=4.

3. Conclusion

In this contribution we discuss some considerations for MPDCCH.  We propose the following:

Proposal 1: USS MPDCCH is RRC configured for each LC-MTC UE.

Proposal 2: The first unicast message, e.g. Message 4, is scheduled using CSS MPDCCH.
Proposal 3: The configuration of CSS MPDCCH is indicated in the SIB (SIB1 or SIB2).
Proposal 4: USS and CSS are time multiplexed and the time period where USS and CSS occur can be configured.  

· Time configuration of CSS is broadcast in the SIB.  

· Time configuration of USS can be broadcast or RRC signalled to the UE

Proposal 5: Within the time period of USS or CSS, the starting subframe of an MPDCCH repetition is determined by a formula that is a function of the repetition.
Proposal 6: If M-PDCCH repetition ends at subframe n, the PUSCH repetition should start at subframe n+k, where k=4.

Proposal 7: If PDSCH repetition ends at subframe n, the PUCCH carrying the HARQ-ACK, should start at subframe n+k, where k=4.
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