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1. Introduction
Due to the reduced bandwidth, Rel-13 low complexity (LC)-MTC UEs are unable to detect the legacy PDCCH when the system bandwidth larger than 1.4 MHz and the EPDCCH is straightforward option to carry the DCI messages as agreed in RAN1 #78bis meeting [1].  
Agreements:
· Regarding the physical downlink control channel for MTC:

· It is used to transmit DCI messages to Rel-13 low complexity UEs

· Its usage for other purposes than unicast transmission is FFS

· Its usage for other UEs in enhanced coverage is FFS

· It is a narrowband (within 6 PRBs) control channel

· Its demodulation is based on CRS and/or DMRS (FFS)

· It is not mapped to legacy control regions

· Its design is based on PDCCH or EPDCCH unless some aspects are agreed as not applicable

· This does not preclude the consideration of Rel-13 low complexity UE accessing 1.4 MHz system BW using legacy (E)PDCCH
In this contribution, we will firstly validate the feasibility of utilizing the EPDCCH for Rel-13 MTC UEs. Then, we analyse the issues regarding the EPDCCH configuration. Thereafter, possible solutions to the EPDCCH configuration are presented. 
2. Discussion on Physical Downlink Control Channel for MTC
Currently, two directions can be considered for the physical downlink control channel for Rel-13 LC-MTC. One direction is to transmit the downlink control information (DCI) within 1.4MHz bandwidth for Rel-13 MTC UEs by reusing the PDCCH design principle. The other direction is to utilize the EPDCCH within the reduced bandwidth. The main advantage of the PDCCH over the EPDCCH is the usage of the existing functionalities (such as CSS or PHICH) [2], and ~10% cost reduction. Since CSS or PHICH could also be easily imported to the EPDCCH region if needed, it is not persuasive to consider the usage of existing functionalities as an advantage. As for the cost reduction, without fair comparison by conducting further evaluation, it is premature to say 10% cost can be reduced from the use of the EPDCCH at this stage. Besides, as analysed in [3], PDCCH-like physical downlink control channel requires multiplexing control region and data region in TDM manner. Therefore, the indication of the number of OFDM symbols for the PDCCH will be a problem. Another major obstacle is that the number of residual REs in each PRB is too limited to multiplex Rel-13 LC-MTC UE. Moreover, introducing a narrow band PDCCH would also complicate the process at the network side due to varied DCI generating and transmitting procedure, which is not desirable for operators. Considering the above aspects, it seems preferable to start with the design of physical downlink control channel for MTC from the EPDCCH-like direction. 

Proposal 1: The EPDCCH should be supported for the DCI transmission in the design of physical downlink control channel for MTC.
3. EPDCCH Configuration for Rel-13 MTC UE
The initial access procedures for the LC-MTC UEs would involve the system information acquisition, RACH procedure, and RRC connection establishment. However, it is not clear how to receive the very initial RRC message without the PDCCH and EPDCCH since the LC-MTC UEs can’t decode the legacy PDCCH and do not know the EPDCCH configuration. The straightforward approach to send the very initial RRC messages would be to inform the LC-MTC UEs of the configuration of the USS on the EPDCCH by some means and to rely on the EPDCCH. We note that, in the previous release, a UE-specific EPDCCH set is configured through RRC signaling and the configuration contains set configuration ID, transmission type, number of PRB pairs, resource block assignment, and DM-RS scrambling sequence initiation for the configured EPDCCH [4]. In summary, additional design for the initial configuration of a UE-specific EPDCCH for Rel-13 MTC UEs is required. 
The following methods of initial configuration of the EPDCCH could be considered:
· Broadcast information
Before RRC connection establishment, UE needs to acquire the broadcast information and do random access. Therefore, it is reasonable to include the initial configuration of the EPDCCH into related messages. Considering the TBS restriction for broadcast information, only including partial information, e.g. frequency locations for the EPDCCH set, can be also considered. The remaining information can be fixed by specification.
· Implicit manner

Configuring UE-specific EPDCCH set in implicit manner is another alternative. For example, MTC UEs could derive the all or some of the information for EPDCCH according to the cell ID or UE-ID.
· Higher-layer signaling indicated by DCI in CSS

We could simply assume the EPDCCH-based common search space will be defined. The configuration of CSS is fixed or predefined and the related information is known by the LC-MTC UEs. In this case, a higher layer signaling carrying the initial UE-specific EPDCCH configuration can be sent using the DCI in CSS.  
· Higher layer signaling without DCI scheduling

If the CSS is not supported for the EPDCCH, another way of configuring the EPDCCH is to define a mechanism to send a new higher layer signaling without any DCI scheduling. During or after the RACH procedure, this higher layer signaling will be transmitted using predefined occasions and frequency resources. The scheduling information such as transmission occasions and frequency resources would be fixed in specification or associated with some parameters, e.g., UE-ID, for simplicity. 

Our current preference is to define the common search space on the EPDCCH for the LC-MTC UEs although we need to discuss what to support on the common search space.

Proposal 2: Discuss whether or not to support common search space on the EPDCCH for the LC-MTC UEs and how to fix or configure both common and UE-specific search spaces on the EPDCCH.

4. Conclusion
In this contribution, we discussed the necessity of the EPDCCH for Rel-13 MTC UEs and figure out the problem of configuring the EPDCCH. Then, we discussed how to receive the very initial RRC message without the PDCCH and EPDCCH. Correspondingly, we provided the possible methods to this issue. In summary, our proposals are as follows.
Proposal 1: The EPDCCH should be supported for the DCI transmission in the design of physical downlink control channel for MTC.

Proposal 2: Discuss whether or not to support common search space on the EPDCCH for the LC-MTC UEs and how to fix or configure both common and UE-specific search spaces on the EPDCCH.
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