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1. Introduction
Due to the reduced bandwidth feature, MTC UEs are unable to detect PCFICH spanning across the whole system bandwidth larger than 1.4 MHz. Since CFI value is important for the MPDCCH and PDSCH decoding on the Rel-13 MTC UE side, solutions to the CFI indication were discussed at RAN1 #80 meeting and the following progress was made. 
Working Assumption:

· For subframes containing PDSCH carrying MTC SIB1, the starting OFDM symbol of MTC SIB1 reception is a fixed value predefined in the specification

· The fixed value is equal to the maximum CFI value for the given system configuration (TDD/FDD, system bandwidth)
· Here “MTC SIB1” refers to the first SIB that carries configuration information for the low-complexity/coverage-enhancement UE 
· FFS: Handling of duration  of DwPTS for TDD
· For "Physical downlink control channel for MTC" and other PDSCH, the starting OFDM symbol is broadcast to all low-complexity/coverage-enhancement UEs in a cell via a shared higher layer parameter in MTC SIB1.

· The higher layer parameter is a 2-bit field, indicating starting OFDM symbol ( {1,2,3} for  [image: image1.png]NE>10
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· As in existing system, the starting OFDM symbol for subframe 1 and 6 for TDD is maximum 2

· FFS if starting OFDM symbol can be 0

· FFS: MBSFN subframe handling

Agreements:
· Confirm WA unless MIB is agreed to indicate starting OFDM symbol for low-complexity UEs in coverage-enhancement

In this contribution, we firstly provide our consideration on the remaining issues regarding the CFI indication. Then, we further discuss the CFI update issues and provide the possible solutions. Our views on the preferred solution will be presented based on the discussion and analysis. 
2. Discussion on CFI Indication Solutions
Indicating the CFI value by MIB or the SIB is flexible ways in adapting to the traffic fluctuation, which could guarantee the PDCCH scheduling flexibility and improve the spectral efficiency. Considering MIB is shared by Rel-13 MTC UEs and normal LTE UEs, the spare bits in MIB should be reserved for more critical use cases. Furthermore, new MTC-SIB will be designed for Rel-13 MTC UEs [1] and it would be easy to include the CFI in the MTC-SIB. Thus the above working assumption should be confirmed. 
Proposal 1: CFI value is indicated by SIB instead of by MIB 
3. CFI Update Mechanism Using MTC-SIB
3.1. CFI update issue 

If the CFI value is included in the MTC-SIB, the CFI update needs to trigger the system information change. In previous releases, the change of system information is ruled by BCCH modification period [2]. System information may be repeated within a modification period. When the contents in the system information changes, the UEs (both RRC idle and RRC connected UEs) will be notified about this change within a modification period by paging message. If the UE receives a paging message including the systemInfoModification, it knows that the system information will change at the next modification period and will acquire all the system information immediately from the start of the next modification period.
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Figure 1 Change of system information
If the above notification procedure for system information change is reused, MTC UEs need to check all the system information even when paging message is only triggered by the CFI update. This will unnecessarily increase the power consumption in MTC UE due to the prolonged active time, which contradicts the design target of power saving. Therefore, further improvement for the CFI update should be considered for Alt.2.
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Figure 2 CFI update in traditional way
3.2. Possible CFI update improvement

In response to previous analysis on the shortage of using traditional notification procedure, we provide the possible improvement for CFI update. One possible approach is to modify paging message without changing the existing notification procedure. Another approach is to introduce a new paging-less notification procedure. 
Approach 1: Modify paging message 
If MTC UE could exactly know the CFI update event or the updated CFI value in the paging message, it just need to check only MTC-SIB containing CFI or paging message itself for the CFI value. In order to achieve this target, a new CFI indication field could be defined in paging for this purpose. The two options can be considered for the CFI indication field utilization. 
· Option (a): The CFI indication field notifies the change of CFI value. Then MTC UEs check the corresponding MTC SIB only during the next BCCH modification period to obtain new CFI value.

· Option (b): The CFI indication field directly indicates the newly updated CFI value. In this case, MTC UEs don’t need to check the system information.
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Figure 3 : Enhanced paging message for CFI update
Approach 2: Paging-less notification procedure 
In order to avoid unnecessary power consumption in tracking the CFI value change during the idle period, MTC UEs could simply assume the fixed CFI value in detecting the paging message. When RACH request is triggered in the paging, in order to correctly proceed to random access procedure, MTC UEs should get the updated CFI value firstly by reading the corresponding MTC-SIB before performing RACH procedure. In this new procedure, UEs in RRC-idle mode don’t need to track the CFI change during the whole idle time. 
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Figure 4 Enhanced CFI update procedure for UEs in RRC-idle mode
[image: image7.emf]Data detection(CFI=2) Data detection(CFI=1)

RRC signaling: CFI=2

RRC signaling: CFI=1

BCCH modification period

Data detection(CFI=2) Data detection(CFI=1)

Detect M_SIB(CFI=2)

Detect M_SIB (CFI=1)

Detect M_SIB(CFI=1)

BCCH modification period

Option(a) : inform new CFI by RRC signaling

Option(b) : Track the CFI periodically 


Figure 5 Enhanced CFI update procedure for UEs in RRC-connected mode
On the other hand, MTC UEs in RRC-connected mode could easily obtain the updated CFI value by RRC signaling. Alternatively, they could also read the MTC-SIB including CFI periodically e.g. at the start of each BCCH modification period to obtain the fresh CFI value. In both manners, paging message is not required to notify the change of CFI and MTC UEs in RRC-connected mode can avoid decoding all system information just due to CFI update. 
Proposal 2: When the CFI value is included in MTC-SIB, a new procedure for the CFI update should be further considered to avoid decoding all the system information.
· Modification to paging message or paging-less CFI notification procedure are possible approaches
Proposal 3: The CFI update by RRC signaling should be supported as well as the CFI update by MTC-SIB.

4. Conclusion
In this contribution, we discuss the CFI indication for Rel-13 MTC UEs. Based on the analysis, we summarize our proposals as follows. 
Proposal 1: CFI value is indicated by MTC-SIB 
Proposal 2: When the CFI value is included in MTC-SIB, a new procedure for the CFI update should be further considered to avoid decoding all the system information.

· Modification to paging message or paging-less CFI notification procedure are possible approaches
Proposal 3: The CFI update by RRC signaling should be supported as well as the CFI update by MTC-SIB.
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