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1. Introduction
There are several requirements on the downlink L1/L2 control channels. According to an agreement between RAN1 and RAN2 ‎[1]:

a) The paging indication which comprises of paging group identity and resource block information for the PCH shall be mapped on the downlink L1/L2 control channel. 

Further, to create frequency and intercell interference diversity ‎[2]:
b) The L1/L2 control channel should be ‘spread’ over a pseudo random set of subcarriers.

Additionally, to limit the UE power consumption:

c) It is crucial that the channels that are monitored by UEs in ‘power save states’, e.g. SCH, BCH, and PICH (Paging Indication Channel), are transmitted over a limited bandwidth. 
This paper discusses a conflict between a, b, and c, and also proposes a simple solution.
2. Mapping of DL L1/L2 Control Channels on Subcarriers
To achieve frequency diversity and intercell interference diversity, the L1/L2 control channels should be mapped on a pseudo random set of subcarriers covering a wide bandwidth. Frequency diversity is necessary to mitigate fading, and intercell interference diversity is necessary to support reuse 1 (to avoid being hit by single high power interferers). Such a mapping principle is depicted in Figure 1. This mapping achieves the desired frequency and interference diversity characteristics. 

For the paging indicator channel however, a problem is that the channels are spread over a large bandwidth (up to the UE reception capability, 15MHz). This will lead to excessive power consumption. For reference, the bandwidth monitored by WCDMA UEs is 5MHz, and for GSM UEs 200kHz.  
3. Proposal
Transmitting paging indications on L1/L2 control channels which are mapped/spread over a wide bandwidth will lead to excessive power consumption. To mitigate this it is proposed to apply a special mapping of one L1/L2 control channel (with limited bandwidth, e.g. 1.25MHz as the BCH). This could be done in every TTI, or only in TTIs where the paging indications occur (see Figure 2).

4. References

[1] TS 36.300, “Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2”.
[2] R1-063147, “Downlink Control Signaling”, Ericsson.
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Figure 1. Default mapping of L1/L2 control channels on subcarriers (depictive only, typically one L1/L2 would comprise about 60 subcarriers).
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Figure 2. Special mapping of L1/L2 control channels on subcarriers in TTI where paging indication may occur (depictive only, typically one L1/L2 would comprise about 60 subcarriers).
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