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1. Introduction 
In RAN#65 [1], a new WI has been approved to further enhance the physical layer for MTC.  This contribution discusses some considerations on PSS/SSS & PCFICH. 
2. Discussion
2.1 PSS/SSS
In RAN1#79 the following on PSS/SSS was agreed:

· No RAN1 modifications are required for PSS/SSS to support Rel-13 Low Complexity MTC UEs in normal coverage and in enhancement coverage

· FFS: Enhanced PSS/SSS for battery life time improvement

· UEs can not rely on the existence of any enhanced PSS/SSS

· FFS: Potential cell ID collision in normal coverage mode condition with enh. coverage mode reception

LC-MTC UE in coverage enhanced mode requires higher power consumption compared to that in normal coverage, which reduces battery life.  It is argued that reducing the PSS/SSS acquisition time can improve battery life by increasing the PSS/SSS density [2].  We consider the following points on increasing PSS/SSS density:

Since it is agreed that the LC-MTC UE cannot rely on the existence of any enhanced PSS/SSS, the LC-MTC UE would need to perform blind decoding on two hypotheses, one with increased PSS/SSS density and another without PSS/SSS density for initial access.  This would increase the power consumption especially for case where no additional PSS/SSS is transmitted.

The additional PSS/SSS may need to be non-backward compatible as suggested in [2] since it may interfere with legacy UE’s PSS/SSS acquisition.  A new sequence design is therefore required which would have specification impact and complexity in conformance testing.

It is proposed that the enhanced PSS/SSS can be transmitted in a different subband other than the middle 6 PRBs of a system bandwidth [2].  This would free up resources in the middle 6 PRBs but this is only used for LC-MTC UE that requires re-synchronisation.  For re-synchronisation, alternative like using the CRS [3] can be used without any specification impact.
It is argued in [4] that PSS/SSS acquisition can be obtained within 0.5 ms without any changes to PSS/SSS and therefore contributes little to the overall power consumption (where the bulk of the power consumption is in active uplink transmission).
Proposal 1: No enhancement to PSS/SSS for battery life time improvement.
In [5] it is noted that PCI collision may occur since LC-MTC UE is able to decode PSS/SSS at low SNIR.  The issue raised in RAN1#79 is for LC-MTC UE in normal coverage decoding a distant cell’s PCI using enhanced coverage mode.  LC-MTC UE in normal coverage is expected to operate fully in normal mode, i.e. it would not perform some of its function such as measurement using coverage enhanced mode whilst doing active reception/transmission in normal coverage mode.  For LC-MTC UE operating in coverage enhanced mode, this UE is likely to be in noise limited environment and therefore such PCI collision is not likely to happen.  In either case the impact due to PCI collision for LC-MTC UE is not worse than that for legacy UE, and the extent of PCI collision is dependent upon the Cell ID planning.
Observation 1: PCI collision for LC-MTC UE with coverage enhanced mode capability is not worse than that for legacy UE.
2.2 PCFICH

In RAN1#79 the following was agreed regarding PCFICH:
· 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

Alt.1 and Alt. 2 allow the network to semi-statically fix the CFI value.  Since the CFI value is dynamic for legacy UE, in order to maintain this, the CFI value can be configured to the maximum value, i.e. 3 OFDM symbols.  In this way, the network is free to dynamically use any CFI value for the legacy UE and does not affect the LC-MTC UE (since LC-MTC UE will always use the 4th symbol onwards).  The flexibility in setting the CFI for legacy UE is reduced if it is set below the maximum (i.e. CFI < 3 OFDM symbols).  To maintain dynamic CFI for legacy UE, then the CFI would likely be fixed at the maximum value and hence Alt.3 is therefore sufficient.

On the other hand some resources are wasted for PRBs used by LC-MTC UE if the CFI used by legacy UE is less than that used by legacy UE and the amount of wastage is dependent upon the loading caused by LC-MTC UE and that caused by legacy UE in the cell.  If the PDCCH loading from legacy UEs is low then it is beneficial that the eNB can make use of these extra OFDM symbols by setting the CFI to a lower value for LC-MTC UEs.  Hence, based on this we believe some flexibility in configuring the CFI value is useful and between Alt. 1 and Alt. 2 we have a preference for Alt. 2 where the CFI is indicated in SIB1.  For the subframes containing SIB1, the CFI is fixed at the maximum value, (i.e. 3 OFDM symbols for system bandwidth > 1.4 MHz and 4 OFDM symbols for system bandwidth = 1.4 MHz).
Proposal 2: CFI value is indicated in SIB1.  

Proposal 3: The CFI for subframes containing SIB1 is fixed at maximum value.

3. Conclusion

In this contribution we have discussed some considerations for PSS/SSS and PCFICH.  We observed that:
Observation 1: PCI collision for LC-MTC UE with coverage enhanced mode capability is not worse than that for legacy UE.
We propose the following:
Proposal 1: No enhancement to PSS/SSS for battery life time improvement.

Proposal 2: CFI value is indicated in SIB1.  

Proposal 3: The CFI for subframes containing SIB1 is fixed at maximum value.
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