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1. Introduction
At the RAN1 #80b meeting, it was agreed that Rel-11 EPDCCH is a starting point for design of the physical downlink control channel for MTC in both normal coverage and enhanced coverage [1]. 
Agreements:

· Confirm the working assumptions:
· Rel-11 EPDCCH is a starting point for design of a physical downlink control channel for MTC at least for MTC UEs in coverage enhancement
· Rel-11 EPDCCH is a starting point for design of the physical downlink control channel for MTC UEs in normal coverage

In Rel-11, the initialization of UE-specific EPDCCH set is carried out by dedicated RRC signaling scheduled by the PDCCH. However, for Rel-13 low complexity MTC (LC-MTC), this traditional manner can’t work due to the absence of the PDCCH for Rel-13 LC-MTC UEs. At the RAN1 #80b meeting, some observations on potential solutions to this problem were made in [2].
In this contribution, we continue the discussion on how to configure UE-specific MPDCCH set initially. Firstly, we will analyze the advantages and disadvantages for each potential solution and then compare these potential solutions fairly. Thereafter, our preference will be revealed based on the analysis. 
2. Discussion
1.1 Potential solutions 
 In this section, we briefly explain the potential solutions listed in the following observation obtained at the RAN1 #80b meeting. The corresponding advantages / disadvantages would be analyzed below. 
Observations:
· 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
Alt.1A: Dedicated RRC signaling scheduled by MPDCCH in common search space (CSS) if CSS is supported
This alternative is similar to the traditional way. The parameters for UE-specific MPDCCH set initialization is included in the RRC signaling scheduled by MPDCCH in CSS. By scrambling the MPDCCH in CSS with C-RNTI, UE-specific configuration can be achieved. Obviously, the advantage of this alternative is reusing the traditional manner to the largest extent and the impact on some other signaling such as SIB, RAR and message 4 can be avoided.

The premise of this alternative is the support of CSS in the MPDCCH for Rel-13 LC-MTC, while the necessity of supporting CSS in MPDCCH should be proved and jointly considered with the scheduling of RAR and Paging.
Alt.1B:  Signaling scheduled by MPDCCH in common resources 
The key point of this alternative is to define a common MPDCCH set, the parameters for which are fixed in specification or pre-known to the MTC UEs. The MPDCCH in the common set is utilized to schedule the RRC message which provides the UE-specific MPDCCH set configuration. Its advantage is similar to that for Alt.1A. The traditional MPDCCH design could be reused to a large extent whilst keeping the flexibility of initializing UE-specific MPDCCH set.
To support this alternative, a common MPDCCH set should be defined specifically. Then additional physical resources and RAN1 standardization effort on specifying this common MPDCCH set and predefining the related parameters are required.
Alt.2: System information blocks for MTC
In this alternative, the parameters for the MPDCCH set initialization are included in the SIB instead of dedicated RRC signaling, which enables Rel-13 LC-MTC UEs to acquire the MPDCCH configuration information at the beginning of cell connection. However, containing additional message would increase the overhead for the SIBs and the required repetitions would increase accordingly. Moreover, resource wastage would happen since SIBs are transmitted periodically while there is no consistent demand for MPDCCH set initialization. In order to avoid too much overhead increase in the SIB, it is reasonable to include only one set of initialization parameters. In this case, the MPDCCH set is not configured UE-specifically and subsequent RRC reconfiguration is inevitable to avoid huge DCI blocking probability. 
Alt.3A: Messages during RACH: RAR
Including the parameters for the UE-specific MPDCCH set initialization in the RAR message ensures Rel-13 that the LC-MTC UEs obtain the MPDCCH initial configuration before RRC connection establishment. Since RAR is almost UE-specific message, thus the flexibility of initializing MPDCCH set in UE-specific manner can be guaranteed. 

The first drawback of this alternative is increasing the overhead of RAR message. Another disadvantage is additional RAN2 standardization effort on reconstructing a new RAR type for Rel-13 MTC UEs.
Alt.3B: Messages during RACH: Message 4
The advantages of this alternative are similar to those of Alt.3A. Message 4 is the first UE-specific message which is scheduled by UE-specific DCI in previous release. While in this alternative, UE-specific MPDCCH initialization is not established yet when scheduling message 4. Thus, how to schedule message 4 before UE-specific MPDCCH configuration established is an issue. One solution is to associate the parameters and resources for the message 4 with the other RACH messages, e.g., RACH preambles, the parameters for the RAR, and message 3. This alternative also requires additional RAN2 standardization effort for message 4 reconstruction and results in additional overhead in message 4. 
1.2 Overall discussion 

To ensure more appropriate configuration for each UE and then avoid unnecessary reconfiguration, it is better to initialize the MPDCCH set in UE-specific manner. According to the above discussion, all the alternatives except Alt.2 could achieve the flexibility of UE-specific configuration.  From this perspective, Alt. 2 is not a desirable solution. 
Proposal 1: UE-specific MPDCCH initialization should be carried out in UE-specific manner.
As for the remaining alternatives, if the necessity of the MPDCCH CSS is justified by the scheduling of paging / RAR, then Alt.1A is a promising way since it reuses the traditional manner to the largest extent. Otherwise, other alternative solutions could be considered. According to the analysis in section 2.1, Alt.1B, Alt.3A and Alt.3B all require additional overhead and standardization effort. More specifically, Alt.1B requires additional MPDCCH overhead and higher layer signaling overhead for the UE-specific MPDCCH set initialization while Alt. 3A and Alt.3B only require additional higher layer signaling overhead. Thus, Alt.3A and Alt.3B outperform Alt.1B from overhead perspective. Comparing Alt. 3A and 3B, Alt. 3A (RAR) would resolve the issue on how to schedule message 4. However, as discussed in our document [3], increasing the bits for the RAR messages may not be allowed. Hence, for Alt. 3A, the number of bits for the MPDCCH configuration should be minimized and reduction in size of the RAR should be also considered. If the size of RAR message can’t be reduced, more repetitions would be required to transmit the RAR message. Currently, we have a slight preference for Alt. 3A. However, if there are critical issues for Alt. 3A and CSS is supported, Alt. 1A or Alt. 3B can be also our preferred candidate.
Proposal 2: If CSS is not supported, we slightly prefer Alt. 3A (RAR) for the initial MPDCCH set configuration. 
3. Conclusion
In this contribution, we further discuss the issue of UE-specific MPDCCH set initialization on the basis of progress achieved at the last meeting. Based on the analysis in the pros and cons for each alternative and fair comparison, the following proposals are made.
Proposal 1: UE-specific MPDCCH initialization should be carried out in UE-specific manner.
Proposal 2: If CSS is not supported, we slightly prefer Alt. 3A (RAR) for the initial MPDCCH set configuration. 
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