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1 Introduction

In RAN#65, a WI on a new UE for MTC operation [1] has been approved. According to the WID, three aspects for a new MTC UE are specified, a new low complexity UE category/type, coverage enhancement for a new UE category/type and other delay-tolerant MTC UEs, and power consumption reduction for the UE category/type.

In RAN1#82, regarding on invalid subframes for downlink and uplink transmission, some agreements and working assumptions were made as follows [2],
	Agreement:

· 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

Agreement: 

· Handling of subframes not available for repetition

· Postpone repetitions till the next available subframe in case unavailable subframes are aligned between eNB and UE
· This is in line with the TDD behaviour of Rel-8 PUSCH TTI bundling and Rel-8 PUCCH HARQ-ACK repetition
· FFS whether or not there is misalignment between eNB and UE regarding the unavailable subframes and if so, how to handle


In this contribution, we provide our view on remained issues for invalid subframes for downlink and uplink transmission.
2 Cell-specific valid subframe set configuration
In the last meeting, it was agreed that a set of subframes to be used for downlink transmissions can be explicitly and cell-specifically signalled by the eNB by MTC-SIB1.
2.1 Subframes for uplink transmission

Support of explicit signalling of valid subframes set for uplink transmission is not determined yet. For various purpose of in terms of cell operation such as eIMTA, and TDM of MTC UEs and other UEs, we propose that eNodeB can configure a set of subframes for uplink transmission similar to downlink transmission case.
Proposal 1: The set of subframes to be used for uplink transmissions can be explicitly and cell-specifically signalled by the eNB.
2.2 Details on explicit signaling

Number of bits for explicit signalling of valid subframe configuration is remained as FFS. There is a similar signalling for almost blank subframes (ABS) configuration for eICIC. The configuration parameter MeasSubframePattern-r10 consists of 40 bits and the location of measurement subframe within 40msec duration is indicated by bitmap. Similarly, a set of subframes for downlink transmission (and a set of subframes for uplink transmission independently from downlink set) for 40msec duration can be configured by 40 bit bitmap.
Proposal 2: A set of subframes for downlink transmission and a set of subframes for uplink transmission for 40msec duration can be configured by 40 bit bitmap.

2.3 Default operation

Another FFS point on valid subframe is the default operation when the explicit signalling is not present. If signalling on the subset of subframes for transmission is not present, for each transmission, a UE can assume that following subframes as valid subframes which can be used for transmission.

· SIB1
For FDD case, a UE can assume that subframes {#0, #4, #5, #9} can be used for SIB1 transmission. These subframes cannot be configured as MBSFN subframes.

In case of TDD, subframes {#0, #5} which cannot be configured as uplink/special subframe or MBSFN subframe can be used for SIB1 transmission.
· SIB(s) before receiving MBSFN subframe configuration
For FDD, if a SIB carrying MBSFN subframe configuration is different from SIB1, a UE can assume that subframes {#0, #4, #5, #9} can be used for SIB(s) transmission before receiving MBSFN subframe configuration. 
For TDD, under the assumption that TDD configuration is configured by SIB1, a UE can assume that subframes {#0, #1, #5, #6}, {#0, #5, #6}, or {#0, #5} depending on TDD configuration can be used or for SIBs transmission before receiving MBSFN subframe configuration. If special subframe configuration of the cell is 0 or 5 in normal CP (0, 4, or 7 in extended CP), UE assumes that special subframes are not used for downlink transmission.
· Other SIBs and other downlink transmissions
For other SIBs after receiving MBSFN subframe configuration and other downlink transmissions, following subframes can be used.
· Normal subframes which are not configured as MBSFN subframe nor uplink subframes
· Special subframes in TDD in case the special subframe configuration is not either 0 or 5 in normal CP (0, 4, or 7 in extended CP)
· Uplink transmissions
For uplink transmission, a UE can assume that subframes which are not configured as downlink subframe nor special subframe can be used.
Proposal 3: If the explicit signaling on the set of subframes to be used for downlink transmission is not present, UE assumes that the following subframes as valid subframes which can be used for downlink transmissions 
· FDD case,

· For SIB1: {#0, #5}
· For SIB(s) before receiving a SIB carrying MBSFN subframe configuration: {#0, #4, #5, #9}
· For other SIBs and other downlink transmissions

· Subframes not configured as MBSFN subframe
· TDD case,

· For SIB1: {#0, #4, #5, #9}
· For SIB(s) before receiving a SIB carrying MBSFN subframe configuration: {#0, #1, #5, #6}, {#0, #5, #6}, or {#0, #5} depending on TDD configuration
· Special subframes where the special subframe configuration is not either 0 or 5 in normal CP (0, 4 or 7 in extended CP) is not used for downlink transmission
· For other SIBs and other downlink transmissions:
· Subframes not configured as MBSFN subframe
· Special subframes in case the special subframe configuration is not either 0 or 5 in normal CP (0, 4 or 7 in extended CP) 

· For uplink transmissions:
· Subframes not configured as downlink subframe nor special subframe
3 UE-specific invalid subframe 

Not only subframes unavailable for downlink/uplink transmission which can be configured cell-specifically, there can be some subframes which are UE-specifically unavailable. In our opinion, following subframes can be treated as invalid subframes, so these subframes ca be assumed to be not used for downlink/uplink transmission.
· Subframe for measurement gap

UE does not expect downlink/uplink subframes within measurement gap.
· Subframe for frequency re-tuning

For uplink transmission, it is not clear whether subframes for re-tuning narrowband can be used for uplink transmission such as PUSCH or PUCCH. Even if the maximum re-tuning time to switch operating narrowband is 2 symbols [3], it can cause some impact to PUSCH or PUCCH transmission in a subframe requiring re-tuning.
Proposal 4: A UE assumes that UE-specific invalid subframes known by eNB are not used for downlink/uplink transmission.
4 Conclusion 

In this contribution, we discussed about remained issues for invalid subframes for downlink and uplink transmission, and obtained following proposals.
Proposal 1: The set of subframes to be used for uplink transmissions can be explicitly and cell-specifically signalled by the eNB.
Proposal 2: A set of subframes for downlink transmission and a set of subframes for uplink transmission for 40msec duration can be configured by 40 bit bitmap.

Proposal 3: If the explicit signaling on the set of subframes to be used for downlink transmission is not present, UE assumes that the following subframes as valid subframes which can be used for downlink transmissions 
· FDD case,

· For SIB1: {#0, #5}
· For SIB(s) before receiving a SIB carrying MBSFN subframe configuration: {#0, #4, #5, #9}
· For other SIBs and other downlink transmissions

· Subframes not configured as MBSFN subframe
· TDD case,

· For SIB1: {#0, #4, #5, #9}
· For SIB(s) before receiving a SIB carrying MBSFN subframe configuration: {#0, #1, #5, #6}, {#0, #5, #6}, or {#0, #5} depending on TDD configuration
· Special subframes where the special subframe configuration is not either 0 or 5 in normal CP (0, 4 or 7 in extended CP) is not used for downlink transmission
· For other SIBs and other downlink transmissions:

· Subframes not configured as MBSFN subframe
· Special subframes in case the special subframe configuration is not either 0 or 5 in normal CP (0, 4 or 7 in extended CP) 

· For uplink transmissions:

· Subframes not configured as downlink subframe nor special subframe
Proposal 4: A UE assumes that UE-specific invalid subframes known by eNB are not used for downlink/uplink transmission.
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