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1 Introduction
Regarding the physical downlink control channel for Rel-13 MTC UEs, the following observations have been reached at the RAN1 #80bis meeting [1]:
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
This contribution gives some discussion on each alternative shown above, and shows our consideration on these alternatives selection.
2 Discussion
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Figure 1 The possible chances to configure UE-specific EPDCCH
The Figure 1 has shown the procedure that an UE establishes a connection with the network, and has also shown the possible chances to configure the UE-specific EPDCCH, which are covered by the alternatives listed above. A dedicated RRC signaling may be transmitted after Step5:Msg4 transmission, according to Figure 1.
The UE-specific EPDCCH configuration needs to be completed no later than immediately after Msg4 transmission, i.e. before post random access operation can begin. 
If the UE-specific EPDCCH configuration is carried by an updated current signaling (e.g. SIB/RAR), it should not impact the signaling transmission performance too much. Because the TB size has a clear relationship with the transmission performance, the TB size of the signaling should not be increased too much because of carrying the UE-specific EPDCCH configuration. 
We will give some analysis on each alternative listed in the observations, including the feasibility, and the disadvantage/advantage, with considering the principles discussed above.  
2.1 Alt.1A: Dedicated RRC signaling scheduled by EPDCCH in CSS if CSS is supported
According to the current specification [2], the dedicated RRC signaling can also be scheduled in the common search spaces (CSS). So if EPDCCH CSS is supported, the Rel-13 MTC UEs can also monitor the defined EPDCCH CSS for all the necessary signaling to complete RRC connection, and receive UE-specific EPDCCH configuration through a dedicated RRC signaling like legacy UEs, the dedicated RRC signaling is also scheduled in the EPDCCH CSS.
According to this alternative, the similar UE-specific EPDCCH configuration mechanism with legacy UEs can be used by Rel-13 MTC UEs and this can reduce the specification effort. 
However, the disadvantages of this alternative should also be considered:
· The new defined EPDCCH CSS may result in some specification efforts.
· The network access time of the Rel-13 MTC UEs may be prolonged, for all the MTC UEs are using the same EPDCCH CSS for all the signaling transmission before the UE-specific EPDCCH configuration is completed, not only for the common messages, but also some dedicated RRC signaling. For example, the RRCConnectionReconfiguration can be used for  UE-specific EPDCCH configuration transmission according to the current specification, so the dedicated RRC signaling before (including) RRCConnectionReconfiguration needs to be scheduled by the EPDCCH in the defined EPDCCH CSS, such as RRCConnectionSetup,and RRCConnectionSetupComplete. So the EPDCCH CSS will be very busy. 
· The blind decoding load for obtaining the Msg4 control channel configuration in this alternative needs to be justified somehow, and considered in the context of already control-less transmission for SIBs and potentially for RAR and paging. If it can be avoided for EPDCCH initialization this can be beneficial for UE power consumption. There is related discussion in [4].
2.2 Alt.1B:  Signaling scheduled by EPDCCH in common resources 
As discussed in [3], a common EPDCCH set could be designed, the parameters of which are fixed or pre-known, and use EPDCCH configured as per this set (EPDCCH in common resources) to schedule the RRC signaling which provides UE-specific EPDCCH set configurations. The EPDCCH using the common EPDCCH set configuration could be located within the central PRBs of the carrier and sent in subframes other than those used for PBCH repetitions. 
This alternative may have some similarities with the Rel-12 EPDCCH design at both L1 and higher layers which could be reused to a large extent whilst keeping the flexibility of configuring UE-specific EPDCCH set configurations, which means less specification effort. And,
· The number of the common EPDCCH set can be more than one, and can be extended according to the Rel-13 MTC UEs access requirement, to avoid prolonging the network access time. 
· The configuration of the common EPDCCH set can be very simple compared with the configuration of CSS. For example, all or most of the parameters are fixed or pre-known, no or much less blind detection is needed. 
As with Alt.1A, that the UE-specific EPDCCH configuration needs to be completed before Msg4 transmission in this alternative. So the UE-specific EPDCCH configuration, needed for Msg4 will be ready only after the UE has received this configuration.
2.3 Alt.2: System information blocks for MTC
If all the UE-specific EPDCCH configurations, for example, the resourceBlockAssignment, dmrs-ScramblingSequenceInt, pucch-ResourceStartOffset and so on, are all carried by some SIB the TB size of the SIB will be too much, and the performance of the SIB will be impacted seriously. So some mechanisms need to be considered to reduce the necessary information bits of the UE-specific EPDCCH configuration, for example, the one or several configurations on frequency locations and PUCCH resources are included in SIB, and the other parameters can be fixed or be predefined in the specification if possible.  And it depends on the SIBs design for Rel-13 MTC UEs, that how many bits at last can be used for the UE-specific EPDCCH configuration. 
And the SIBs are common message for all the MTC UEs in the system, a MTC UE has to detect the possible UE-specific EPDCCH blindly if there are several UE-specific EPDCCH configurations configured though SIBs. Or this alternative can be combined with other alternative, e.g. Alt.3A below, to avoid the blind detection. 
If there are common parameters of all or several UE-specific EPDCCH configuration can be carried by SIBs, it will be beneficial for spectral efficiency, for these parameters need not transmit to each UE one by one.  
2.4 Alt.3A: Messages during RACH: RAR
Even a group UEs using the same PRACH resource can receive the same RAR with a same RA-RNTI, the eNB intends only one specific UE per RAR. So the RAR can be seen as the first downlink chance that can transmit UE-specific EPDCCH configuration to a specific UE with no ambiguity on the eNB side (ambiguity at the UE is finalized by contention resolution).
And as shown in Figure 1, in this alternative, the Rel-13 MTC UEs can also get the UE-specific EPDCCH configurations finished before Msg4. 
However, some bits in RAR, for example, UL Grant field, can be reduced because of the narrow band feature, and can be used for the UE-specific EPDCCH configuration instead, the size of RAR cannot increased too much either. So reduction of the necessary information bits of the UE-specific EPDCCH configuration needs to be considered. 
Following this reduction, some EPDCCH parameters, which are common for all or a group of UEs (e.g. the frequency location), can be configured through SIBs, and other UE-specific parameters can be configured through RAR. Or SIBs can indicate some possible UE-specific configurations, and the RAR indicates which the UE will use.
2.5 Alt.3B: Messages during RACH: Message 4
As the same with RAR in Alt. 3A, the Msg4 in RACH is also intended to only identify one  UE. So Msg4 can be seen as the second downlink message that can carry UE-specific EPDCCH configuration with no ambiguity. 
The difference with RAR transmission is that, Msg4 is scheduled with Temporary C-RNTI in PDCCH USS according to the current specification. So it is better to complete the UE-specific EPDCCH configuration before Msg4 transmission. However, it is also early enough if the UE-specific EPDCCH configuration can be transmitted in Msg4, for the dedicated RRC signaling may be transmitted only after Msg4 transmission, as shown in Figure 1.
In this alternative, Msg4 can be scheduled through the EPDCCH in common resources in Alt.1B, or can be scheduled through RAR in Alt.3A. Or the Msg4 can be transmitted without scheduled, and the transmission resources are determined according to the PRACH resources. The benefit from altering the scheduling of Msg4
Based on the analysis on each alternative above, the following alternative or combined alternatives can be studied further, when considering the aspects of specification effort, the competing time of the configuration, the impact on the signaling transmitting performance, and the UE complexity/power consumption (e.g.  avoiding blind decoding):
Proposal: Further study the following:
· Alt.2+Alt.3A
Alt.1B+Alt.3A 
· One of: Alt.3A, Alt.1B
3 Conclusions
This contribution gives some discussion on the initialization of physical downlink control channel for MTC based on observations in last meeting. The following proposal is presented:
Proposal: Further study the following:
· Alt.2+Alt.3A
· Alt.1B+Alt.3A 
· One of: Alt.3A, Alt.1B
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