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1. Introduction
In RAN1#82, the following agreements/observations were reached: 
· Confirm the Working Assumption with the revised description of the same:

· Following four DCI formats are defined.

· DCI format used for scheduling PDSCH for no and small repetition levels. (=DCI format M1A)

· DCI format used for scheduling PUSCH for no and small repetition levels. (= DCI format M0A)

· DCI format used for scheduling PDSCH for other repetition levels. (= DCI format M1B) 

· DCI format used for scheduling PUSCH for other repetition levels. (= DCI format M0B)

· DCI format M1A size and DCI format M1B size can be different

· DCI format M0A size and DCI format M0B size can be different

· FFS whether DCI format M1A size and DCI format M0A size are same

· FFS whether DCI format M1B size and DCI format M0B size are same

· UE monitors only either of following. 

· to receive only DCI format M1A and DCI format M0A

· to receive only DCI format M1B and DCI format M0B

· FFS DCI format described here can be from the existing DCI format size(s)

· DCI format M1A size and DCI format M0A size are targeted to be the same

· DCI format M1B size and DCI format M0B size are targeted to be the same
2. SPS operation with bundling

SPS might be useful for eMTC devices in mode A (e.g. wearables for VoIP support) and mode B (e.g. meters with periodic measurements) in order to operate efficiently and with reduced power consumption. The introduction of narrowband RF, half duplex and hopping, however, adds some constraints and new design aspects to the SPS operation. In the following, we list different aspects that have to be solved to enable SPS operation in eMTC:

2.1. SPS operation with bundling

Under the current RAN1 agreements, there is a differentiation made between devices operating in Mode A (low/no coverage enhancement) and Mode B (large coverage enhancement). Although the main use case of SPS might be the support of VoIP with small control overhead, new applications might appear in the eMTC use cases (e.g. meters with periodic measurements). Thus, we propose to support SPS for all coverage enhancement modes.

Proposal 1: Support SPS for both Mode A and Mode B

It is also currently agreed that the repetition level of PUSCH/PDSCH is dynamically indicated in the MPDCCH grant, unlike TTI bundling in Rel-12, which is semi-statically configured by RRC. In the eMTC case, we need to signal the SPS bundle size semi-statically to the UE. This can be done by the RRC SPS message, by the activation grant, or by both (e.g. using the activation grant bits as a confirmation of the RRC message)

Proposal 2: The SPS bundle size is semi-statically configured by RRC or by the activation grant.
2.2. Periodicity extension
The current maximum SPS period for downlink and uplink is 640 subframes. There are two main reasons for which we may want to increase this value:
· With long bundle size in both uplink and downlink, it might be difficult to have SPS for both durations and this periodicity. For example, if the bundle size for both UL and DL is 512, it is not possible to configure both directions simultaneously.

· When targeting metering devices, these could have a reduced transmission rate (e.g. one measurement every second or even less). Also, some devices which are delay-tolerant might use only SPS to transmit/receive data in order to reduce power consumption.

Proposal 3: Increase the maximum periodicity of SPS beyond 640ms

2.3. Grant validation
In current LTE many fields of the activation/deactivation grant are reserved to reduce the false alarm probability, as a false alarm in an activation grant would case the UE to transmit and create interference during a long period of time. It is currently discussed in RAN1 how to reduce the grant size to achieve large coverage enhancement. When defining the grant structure, the role of the different fields in the activation grant should be taken into account. If necessary, some of the information in the grant can be also included in the SPS RRC message (e.g. narrowband index, bundle size), such that additional fields in the grant can be used to reduce the false alarm
Observation 1: Reduced grant size would also reduce the number of reserved bits for SPS activation/deactivation and, therefore, might increase the probability of false alarm. Some parameters can be signaled in RRC and the grant to give additional protection against false alarms.
2.4. Avoidance of continuous transmission/reception
If we add the possibility of bundling in uplink and downlink to narrowband operation and half duplex, there are some configurations for which the UE is completely unable to decode MPDCCH and is stuck receiving/transmitting data under SPS. For example, if a UE is configured to transmit SPS PUSCH every 20ms with bundle size of 10 subframes, and receive SPS PDSCH every 20 ms with bundle size of 10 subframes (with different offset), then the UE is always operating SPS, and is never able to get MPDCCH for a deactivation grant or other kind of data. This situation should be avoided. We present two different approaches to this problem: 
1. Leave it to eNB implementation: The eNB would make sure that this situation does not happen.
2. Let the UE drop SPS: If the UE is not able to decode MPDCCH in between SPS, then the activation grant is discarded
a. Additionally, a UE could drop SPS transmission/reception during some period (e.g. every 5 SPS periods)

3. Define SPS periods depending on bundle size: For example, the value sf10 in the RRC message means 10SF if bundle size is 1, and 100SF if bundle size is 10. This way, the values are scaled by the bundle size, so we always have the possibility of monitoring MPDCCH in between.
Proposal 4: Avoid scenarios in which the UE is stuck transmitting/receiving SPS and does not have the possibility of monitoring MPDCCH. This can be left up to eNB implementation, or some mechanism can be introduced in the spec to alleviate the problem.
3. Summary

Proposal 1: Support SPS for both Mode A and Mode B

Proposal 2: The SPS bundle size is semi-statically configured by RRC or by the activation grant.
Proposal 3: Increase the maximum periodicity of SPS beyond 640ms

Proposal 4: Avoid scenarios in which the UE is stuck transmitting/receiving SPS and does not have the possibility of monitoring MPDCCH. This can be left up to eNB implementation, or some mechanism can be introduced in the spec to alleviate the problem.
Observation 1: Reduced grant size would also reduce the number of reserved bits for SPS activation/deactivation and, therefore, might increase the probability of false alarm. Some parameters can be signaled in RRC and the grant to give additional protection against false alarms.
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