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1 Introduction
For MTC in Rel-13, one of objectives is to reduce the complexity of MTC UE according to WID in [1], for which the bandwidth reduction has been studied and identified as one efficient approach in [2]. However, supporting bandwidth reduction will result in that the low complexity MTC UE cannot recognize the PDCCH/PHICH/PCFICH channels spanning over the system bandwidth. 

For PCFICH, there has been some discussion in the RAN1#79 meeting with the following agreement, extracted from the meeting minutes.
	CFI where the UE can start control/data reception is provided by one of following alternatives

   • Alt. 1: Signaling in MIB

   • Alt. 2: Signaling in SIB

     - CFI is a fixed value predefined in the specification at least for PDSCH for at least part of system information

   • Alt. 3: Fixed in a specification for all subframes

Note: RAN1 will conclude it among above 3 alternatives in RAN1 #80 meeting


This document gives some analysis for the solution candidates and provides the proposal accordingly. 

2 Discussion

In this section, we will provided our analysis for the solution candidates.
Alt. 1: Signaling in MIB

For MIB carried in the legacy PBCH, It may not be changed. So the gain for CFI value indicated in MIB will be limited. It will be more like a static configuration so that there is not much difference than Alt.3 in terms of operation. Considering the limited reserved bits in MIB and the little difference than Alt. 3, this option is not preferred, 
Alt. 2: Signaling in SIB

     - CFI is a fixed value predefined in the specification at least for PDSCH for at least part of system information

For this option, it may mean that the different CFI value assumptions for PDSCH decoding depending on the type of the message carried in PDSCH. For reception of some SIBs (e.g., carrying the variable CFI info), the fixed CFI value has to be assumed for PDSCH decoding. For the others (e.g., the other SIBs, RAR and user specific data), the CFI value indicated in SIB message could be assumed for PDSCH decoding instead of predefined CFI value. 
The large CFI value means less space for PDSCH, whereas the small CFI value may cause control channel congestion. Currently, CFI value carried by PCFICH can be changed every TTI to optimizing the resource utilization. If CFI value is carried in SIB, it may require frequent and timely updating for SIB to capture such change in order to improve resource utilization. Otherwise, the gain on resource utilization could be quite limited. 
Moreover, the change on SIB for CFI value will require the low complexity MTC UE to read the updated SIB frequently and timely, which will consume much UE power for processing, especially for CE UEs requiring a lot of repetitions to receive SIB message correctly. 
It should be noticed that this option also implies split of SIB with one SIB to carry CFI value. However, according to the RAN1 SIB simulation results, split of SIB may degrade the efficiency of transmission, which is probably due to the increased protocol overhead to be included in each segment of SIB.

On the other hand, the slow updating for SIB to indicate the change of CFI value may impose some restrictions on the operation to support the legacy UEs out of the MTC subband. For example, CFI value carried by PCFICH for the legacy UEs cannot be changed frequently for resource optimization.

In short, there seems more open issues to be solved for this option, and may have the impact on SIB design (SIB content, the number of SIBs, SIB updating rate). Therefore, this option may not be the desired solution. 
Alt. 3: Fixed in a specification for all subframes 
As discussed early, this option is similar to option 1 to define a fixed CFI value for all subframes. The main difference than option 1 is that this option may not require any signaling change, which is easier and simpler for implementation, Even though it may not be the best way for resource utilization, it can well achieve a good balance between resource utilization and MTC UE complexity. Moreover, the CFI value can be fixed according to the system bandwidth for optimization, e.g., CFI = 3 for 1.4, 3 and 5 MHz system bandwidths, and CFI = 2 for 10, 15 and 20 MHz system bandwidth. In general, this option seems more feasible.

Based on the analysis above, we have the following proposal:

Proposal 1: Take Alt. 3, i.e., Fixed CFI value in a specification for all subframes, to support CFI function. 
3 Conclusions
In this paper, we provided the analysis on several options for CFI value indication with the following proposal:

Proposal 1: Take Alt. 3, i.e., Fixed CFI value in a specification for all subframes, to support CFI function.
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