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Justification

Internet of Things (IoT) offers a significant new opportunity for the LTE based Machine-Type Communications (MTC) devices. There are very wide varieties of use cases for MTC devices. One such use case is deployment of MTC devices in a very challenging radio environment such as deep inside a building. One way to support MTC device in deep coverage is to use massive TTI bundling in uplink and downlink. Massive TTI bundling helps in serving deep coverage areas; however, main issue with massive TTI bundling is huge resource usage at system level and battery drain at device level, which can significantly reduce battery life of the device. It is therefore important to have more power and resource efficient mechanism to support wide deployment scenarios including deep coverage. 

Rel-12 and Rel-13 Device-to-Device (D2D) discovery and communication can be utilised to relay the data to/from an MTC device. With the help of D2D Relay UE, it is possible to either completely remove or considerably reduce requirement of massive TTI bundling. D2D Relay UE can be any normal phone with D2D discovery and communication capability whereas Remote MTC UE can have reduced capability (as targeted by eMTC WI RP-150492) to achieve requirement of low cost MTC Devices. There are two possible ways to use Relay:
1. Bidirectional D2D link between Remote MTC UE and Relay UE.

a. In this case, Relay UE is utilised to relay both UL and DL UE specific data to/from Remote MTC UE. With bidirectional D2D link between Remote UE and Relay UE it is possible to completely remove massive TTI bundling in both uplink and downlink. It should be noted that remote UE is required to receive SIB(s) and paging directly from eNB. To support this form of relaying Remote MTC UE is required to have both D2D transmission and reception capability along with Uu reception capability.   

2. Unidirectional D2D link between MTC UE and Relay UE for uplink data

a. In this case, Relay UE is utilised to relay only UL data from Remote MTC UE. Due to this constraint, only massive TTI bundling in UL is avoided. However, advantage of this approach is low cost (similar to eMTC UE) because D2D transmission capability comes for free as it utilises same transmission chain for both Uu and D2D. Rel-13 ProSe UE-to-Network Relay is Layer 3 Relay, which can be enhanced to Layer 2 relay to assist eNB.
Depending upon the case MTC UE can have either D2D transmission capability or both transmission and reception capability, whereas relay UE can be a normal UE with D2D transmission/reception and Uu transmission/reception capabilities.

In Rel-12 and Rel-13 D2D communication, RLC UM is used and recovery of lost data was left to upper layers. In case of MTC devices, it will be beneficial to recover lost packets as soon as possible, so that MTC device can quickly go back to low power state as well as save transmission power by just transmitting lost packets rather than relying on application layer to retransmit whole data. Legacy D2D communication has fixed number of transmission at relatively fixed power. In case of MTC devices, these aspects can be improved by introducing slow scale transmission adaptation to save transmission power/resources.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of this work item is to specify a new MTC UE that can use device-to-device discovery and communication for enhanced coverage compared to existing mechanisms while consuming lower power, with the following detailed objectives:

· To allow bidirectional and unidirectional D2D relay mechanism for MTC operation:

· Define enhancements to D2D discovery and communications protocol and procedures [RAN2].

· Define RLC level feedback and re-transmission mechanism for D2D communication to enhance reliability [RAN2].

· D2D communication transmission adaptation to save power/resources 

· Define HARQ feedback mechanism for D2D communication to enhance physical layer performance [RAN1,RAN2]

· Slow time scale transmission adaptation to save transmission power/resources [RAN1, RAN2]
· Define enhancement to Uu protocol, procedure and signalling mechanisms [RAN2, RAN3] (RAN3 involvement based on request from RAN2).
· Define Relay Tx and Rx requirements for bidirectional or unidirectional relaying support [RAN4].

· Define eMTC UE Tx and Rx requirements for bidirectional or unidirectional relaying support [RAN4].
· Define additional (in needed) RRM core requirements [RAN4].

· Define necessary performance requirement for above core requirements [RAN4].

Half-duplex FDD, full duplex FDD and TDD should be considered for this work. 
4.2
Objective of Performance part WI
Specify necessary performance requirements related to the above mentioned core requirements
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