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1. Introduction
In the RAN1 #49 meeting, RAN1 agreed on the following things on CCFI (called Cat0 before).

· Cat0 indicates the value of n
· Interpretation of Cat0 is non-configurable: fixed mapping of Cat0 to values of n (1, 2, 3) in the specification. The use of the fourth value in Cat0 is FFS.
· Cat0 is transmitted in the first OFDM symbol

· Coding: the 2 bits are mapped onto 4 sequences of length 16 QPSK symbols (to be defined later)

As highlighted by bold and Italic character above, we have a topic which is FFS. In this contribution, we propose to define n=0 as fourth value of CCFI.

2. Proposal and benefit
2.1. Proposal as fourth value in CCFI
Our proposal is that CCFI can indicate “n=0” which corresponds to no PDCCH. This situation is that there is no UE dynamically scheduled. To clarify the situation, “n=0” and “n=1” cases are depicted in the figure 1 and 2 respectively.
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Figure 1: New definition of CCFI value
If any UE is not dynamically scheduled in the given sub-frame, the scheduler puts n=0 in CCFI. If there are UEs persistently scheduled in the sub-frame, PDSCHs can start at 2nd OFDM symbol. The UE detecting n=0 stops receiving process except ACK/NACK and PDSCHs persistently scheduled.
2.2. Benefit from the proposal
(1) Power consumption

The UE which detected n=0 doesn’t need to process blind detection of PDCCH in the given sub-frame. Also, it can stop buffering received data as soon as it detects n=0. Therefore, we can save power consumption. If we don’t have this fourth definition, all UEs process blind detection although any UE is not scheduled.
We assume the following scenarios for the case that any UE in the cell is not scheduled.

· All UEs are in reading time duration of internet access.

· All UEs are waiting paging message, i.e., all UEs are in idle mode.
· All UEs are in persistent scheduling.

(2) False detection
Although the false detection is estimated to have very low probability even if n=0 is not defined, we can avoid the possibility of false detection of PDCCH when any UE is not scheduled.
2.3. Consideration
(1) MBSFN sub-frame

The proposal can be applied to the MBSFN sub-frame as well. Because uplink grant as well as ACK/NACK can be sent in 1st and 2nd OFDM symbols in the sub-frame, the indication of n=0 is beneficial.
(2) ACK/NACK beyond 1st OFDM symbol
Currently, it is under discussion how the resource is mapped for downlink ACK/NACK. If ACK/NACK is always mapped on 2nd OFDM symbol as well, PDSCHs doesn’t start at 2nd but at 3rd OFDM symbol when we consider the other agreement “No mix of control signalling and DL-SCH in an OFDM symbol”. Such situation is depicted in figure 2.
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Figure 2: The case that ACK/NACK located in 2nd OFDM symbol

However, if the number of OFDM symbols for ACK/NACK dynamically changes between 1 and 2 OFDM symbols, further consideration is needed. One solution is to define that PDSCHs with persistent scheduling always start at 3rd OFDM symbol regardless of the number of OFDM symbols ACK/NACK uses. In this case, CCFI can indicate n=0. Another solution is that CCFI changes n value corresponding to the number of OFDM symbols for ACK/NACK. That is, if ACK/NACK is mapped over 1st OFDM symbol only, CCFI indicates n=0 and PDSCHs start at 2nd OFDM symbol. If ACK/NACK is mapped over 1st and 2nd OFDM symbols, CCFI indicates n=2 and PDSCHs start at 3rd OFDM symbol.

3. Conclusion
We proposed to define n=0 as fourth value of CCFI. The CCFI indicates n=0 when there is no UEs dynamically scheduled. This proposal leads benefit on UE power consumption. Also, it reduces false detection probability.
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