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1. Introduction

RAN1 has sent a reply LS to RAN2 on UE minimum receiver bandwidth capability. RAN1 has agreed to extend the UE minimum reception bandwidth up to 15 MHz. This would imply the PCH, which contains paging information will be transmitted in the center of 20 MHz cell transmission bandwidth. In this contribution we discuss the transmission of paging indication, which will be mapped onto the downlink L1/L2 control channel. 

2. Operation of 15 MHz in 20 MHz Cell Bandwidth
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Figure 1 shows a typical scenario, where a minimum bandwidth capable UE (15 MHz) is operating in 20 MHz cell bandwidth. Figure 1 shows an example of 15 MHz UE with two different positions in the frequency domain: lower (left) 15 MHz or upper 15 MHz (right). As agreed earlier [2], a 15 MHz UE within 20 MHz cell bandwidth, shall be placed at a limited positions, namely two or three. In this scenario, the UE in LTE_IDLE mode all UE should be able to receive the paging message (sent on PCH) in the central 10 MHz of cell bandwidth. 
Figure 1: Example of 15 MHz UE operating in 20 MHz cell transmission BW
3. L1/L2 Control for Paging Transmission
It has been agreed in RAN2 that 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. When UE reception bandwidth is equal to the cell transmission bandwidth, the L1/L2 control containing paging indication can be sent any where within the cell transmission bandwidth. On the other hand due to 15 MHz UE operation in 20 MHz cell bandwidth the L1/L2 control transmission containing paging indication should preferably be sent in the central 10 MHz of the 20 MHz cell transmission bandwidth as shown in figure 2. This means such L1/L2 control channel should not be spread over the entire cell bandwidth. In this example (figure 2) all UE1-3 belong to the same group and receive paging indication on L1/L1 anywhere within the central 10 MHz of 20 MHz cell bandwidth. Only UE1 receives the corresponding PCH, which is also sent anywhere in the central 10 MHz cell bandwidth.  

This approach has the following benefits:

· The network does not need to know the position of the UE in frequency domain in LTE_IDLE state.

· The network does not require all UEs to be camped onto the same 15 MHz portion of the cell bandwidth.
· The network does not have to duplicate the L1/L2 control that contains paging indication related information.
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It is up to RAN1 to decide if the proposed approach is feasible from physical layer design perspective. It should be noted that RAN1 has not yet concluded on the downlink L1/L2 control channel design. The details of mapping paging indication (e.g. UE group identity and resource block for PCH) on downlink L1/L2 control channel are discussed in RAN1 contribution [2].
 Figure 2: Multiplexing of paging indication on downlink L1/L2 control in the central 10 MHz of 20 MHz cell transmission bandwidth
4. Conclusions
This contribution has discussed 15 MHz UE operation in 20 MHz cell transmission bandwidth in relation to paging indication transmission, which is mapped on downlink L1/L2 control channel. We propose like PCH, which will be sent in the central 10 MHz of the 20 MHz cell bandwidth, the L1/L2 control channel containing paging indication should also be transmitted in the central 10 MHz. This approach will simply the paging indication transmission and will save downlink radio resources. We urge that RAN1 takes into account paging indication transmission when deciding the downlink L1/L2 control channel structure. 
5. Text Proposal for RAN2 Technical Specification
It is proposed to capture the following main ideas of this contribution in RAN2 TS 36.300 [3].   
10.1.4
Paging and C-plane establishment

Paging groups are used on L1/L2 signalling channel:

-
Precise UE identity is found on PCH;
-
DRX is UE specific
-
Multiple UEs can be addressed on PCH;
-
Many UEs in one group.
In order to support 15 MHz UE operation in 20 MHz cell transmission bandwidth:
· PCH shall be transmitted anywhere in the central 10 MHz of the cell transmission bandwidth. 

· Downlink L1/L2 control channel containing the paging group identity shall also be transmitted in the central 10 MHz of the cell transmission bandwidth.
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