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1 Introduction

On physical downlink control channel, how to identify the control/data region was discussed and the following agreements were made in RAN1#79:
· 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 analysis the candidate options and provide our view on acquiring CFI for low complexity MTC UEs.
2 Considerations on acquiring CFI
The Control Format Indicator (CFI) is used to indicate the duration of the region of PDCCH in terms of number of OFDM symbols in a subframe. According to current LTE mechanism, it will be transmitted on PCFICH and determined by decoding the first OFDM symbol in a subframe as well as considering system bandwidth, subframe type and/or PHICH duration. CFI is a cell specific and dynamic parameter, possibly changing per TTI. The CFI indication takes 2 bits and the value of it can range from 1 to 3 for a LTE normal UE. 
2.1 Analysis on CFI acquiring by one of the above alternatives
In R13 MTC, since wideband channel cannot be read due to support of only 1.4MHz bandwidth from UE perspective, the CFI value should be known to a MTC UE without the need of reading legacy PCFICH. The only resource it can be carried on for the R13 MTC UE is the legacy data region within a subframe where PDSCH and EPDCCH are mapped. Consequently the methods to indicate this cell specific parameter, i.e. encoding CFI in system information like MIB/SIB, or fixing CFI value for all subframes are identified in the last RAN1 meeting. We analyze these alternatives following.
· Signalling in MIB
MIB is transmitted on PBCH and only carries the most essential information including system bandwidth, PHICH configuration and the SFN. Current LTE allows MIB to be periodically transmitted every 40 ms, with 10 spare bits in each message. To indicate CFI in MIB, it would mean using at least 2 bits from the 10 available. The signaled value then would be fixed until MIB is updated.
The benefit of this method is that MTC UE can acquire CFI at a very initial stage. And using 2 bits to indicate 3 values is not efficient, especially considering the bit resource in MIB are very precious.
· Signalling in SIB
SIB is high layer signaling carried by PDSCH in physical layer. Similar to MIB, SIB is broadcasted to all UEs in a serving cell via periodical transmission. Under this alternative, the details could be signalling the CFIs of data/control reception of other SIBs through SIB1, and CFIs for unicast transmission could be signalled in one of the SIBs.
There are two main issues for SIB signaling method:
1. The CFI of the PDSCH carrying SIB1 itself is still unknown to all MTC UEs. 
2. The minimum SIB periodicity is 80ms, and possible MTC SIB(s) may have longer periodicity still. This means the rate at which CFI can be changed for both legacy UEs and MTC UEs would be reduced.
Point #1 is already handled in the agreed alternative 2 by predefining the CFI for subframes where SIB1 (or a new SIB controlling MTC UEs, if they do not receive SIB1) is sent.
Point #2 is not obviously a disadvantage, since CFI at present is not necessarily changing every subframe, so there is only a minimal loss of practical flexibility. See also discussion in Section 2.2 for the relevance of this.
· Fixed in a specification for all subframes

According to Alt 3, this means whenever MTC UEs are scheduled in a subframe, the starting symbol for control/data region for legacy UEs will be restricted to the same value. However this is a very simple way to realize CFI acquisition for all MTC UEs, and do not cause any signaling overhead.
2.2 CFI for different operations
The networks may support either Rel-13 MTC or coverage enhancement only or both. There could be some Rel-13 UEs do not need CE but some others do even when both Rel-13 MTC and CE are supported by eNB. This section analyzes whether such different operations affect the choosing among the three alternatives. Note from the agreement we achieved in the last meeting, it is unclear yet whether only one alternative of the three is chosen for different operations or whether one chosen alternative applies all operations. 
For Rel-13 MTC UEs in non-CE operating narrowband, flexible CFI is desirable which could be indicated in MIB or SIB and updating CFI is not so costly relative to that for UE operating CE. 
For UEs operating CE, fixed CFI is possibly beneficial as updating CFI will require UEs to receive the paging repetitions for SIB changing notification and the SIB repetitions for the updated CFI.  This may take several seconds. However, when CFI changes once or twice per day, the time taken by updating CFI may be trivial. And for UEs requiring highest CE level, more MTC downlink resource is expected than that for low CE level. The eNB could allocate more resource for coverage-limited MTC UEs by using e.g. CFI=1. This is especially helpful for power consumption reduction because repetition times can be reduced. Hence, compared to fixed CFI in specifications for all subframes, indicating CFI in MIB/SIB can provide flexibility.
Overall, considering both Rel-13 MTC and UEs operating CE, the limited but useful amount of flexibility available from Alt 2 for CFI acquisition is preferable. 
Proposal: Alt 2 is chosen for both Rel-13 MTC and other UEs operating CE. 
3 Conclusions
Following previous open issue we analyzed the pros and cons of CFI acquisition by 3 alternatives identified in RAN1#79 meeting as well as different operations. We have
Proposal: Alt 2 is chosen for both Rel-13 MTC and other UEs operating CE.

