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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 EPDCCH and PDSCH decoding on the Rel-13 MTC UE side, solutions to the CFI indication should be investigated. At the last RAN1 meeting, 3 candidate solutions were proposed as follows [1]. 
· Legacy PCFICH, PDCCH and PHICH are not received by Rel-13 low complexity UEs at least for system BW>1.4MHz

· 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 informations

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

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

In this contribution, we discuss these candidate solutions and the CFI update issues for the alternatives. We present our views on the preferred solution based on the discussion and analysis. 
2. Discussion on CFI Indication Solutions
Fixing the CFI value for the Rel-13 MTC UEs in all subframes, i.e., Alt. 3, is the simplest way, while it is not adjustable to the traffic load accordingly. The consequent restriction on the PDCCH scheduling at the eNB side or loss of spectral efficiency is not desirable for operators. Indicating the CFI value by MIB or the SIB, i.e., Alt.1 or Alt.2, are more flexible in adapting to the traffic fluctuation, which could guarantee the PDCCH scheduling flexibility and the spectral efficiency. Considering new MTC-SIB will be designed for Rel-13 MTC UEs [1] and the MIB is shared by Rel-13 MTC UEs and normal LTE UEs, including the CFI value in the MTC-SIB would be more preferable compared to including it in the legacy MIB. 
Proposal 1: CFI value indicated by MTC-SIB is more desirable from spectral efficiency and PDCCH scheduling flexibility perspective.
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.
[image: image1.emf]BCCH modification period(n)

BCCH modification period(n+1)

Change notification

Update information

SIB

Updated SIB Paging


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
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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 indicated by MTC-SIB is more desirable from spectral efficiency and PDCCH scheduling flexibility perspective.

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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