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1. Introduction

The paging channel is used for network-initiated connection setup. This paper describes views on the paging channel structure in OFDM based radio access for the E-UTRA downlink. 

2. Proposed Paging Channel Structure

· Synchronous transmission with soft combining in the same Node B

Synchronous transmission with delay diversity among sectors in the same Node B (here, we define cells in the same Node B as “sectors”) is applied to the paging channel as shown in Fig. 1. Thus, the same paging information is transmitted in the sectors of the same Node B. All sectors in the same Node B coordinate the synchronous transmission timing of the paging channel. Since soft-combining within the cyclic prefix (CP) duration is used, high quality reception is achieved for a UE located at the sector boundary. 
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Figure 1 – Paging channel transmission with soft-combining in the same Node B

· Independent physical channel of shared data channel

Only the cell (Node B)-specific scrambling code is multiplied to the paging channel in order to enable soft-combining of the transmitted signals from multiple sectors in the same Node B as shown in Fig. 2 [1]. Therefore, although the paging channel is transmitted by one or multiple resource blocks similar to the shared data channel transmission, the paging channel is defined as an independent physical channel of the shared data channel.
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Figure 2 – Cell-specific scrambling code for paging channel

· Resource block assignment for paging channel

The paging channel is transmitted from the pre-assigned transmission band at each cell site. The pre-assigned transmission band should be the same for all sectors within the same Node B in order to achieve soft-combining. In the example in Fig. 3, the system allocated bandwidth and pre-assigned transmission band for the paging channel are 20 and 5 MHz, respectively. UEs are notified of the pre-assigned transmission band at each cell site using the broadcast channel information. The paging channel is transmitted by one or some assigned resource blocks within the pre-assigned transmission band. The assignment of the resource block(s) within the pre-assigned transmission band for the paging channel can be fixed or adaptively controlled. When adaptive allocation is applied, the UE can be informed of the allocation information of the resource block(s) within the pre-assigned transmission band using the paging indicator channel. It should be noted that assigning the central part of the system bandwidth as the pre-assigned transmission band for the paging channel can be beneficial in simplifying the cell search procedure for surrounding cells with the same carrier frequency during the idle mode, since fast change of the center frequency at the UE can be avoided.
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Figure 3 – Paging channel transmission scheme

 (Note: This figure is used for illustration purposes only, and the positions of the paging channel and paging indicator channel within the sub-frame do not specify the actual configuration.)

Furthermore, the pre-assigned transmission band at each cell site can be independently and slowly changed. As mentioned above, a UE is informed of the pattern of time variation of the pre-assigned transmission band for the paging channel at each cell site using the broadcast channel information. The periodic changing of the pre-assigned transmission band is advantageous from the viewpoint of channel load randomization.

· MCS

The paging channel employs QPSK modulation and the channel coding rate of 1/3 (or 1/2).

· Time diversity

Time diversity can be used to improve the reception quality of the paging channel. A retransmitted paging channel can be transmitted from a different pre-decided resource block within the same pre-assigned transmission band, i.e., frequency hopping within the same pre-assigned transmission band.

3. Proposed Paging Indicator Channel Structure

The paging indicator information indicates the location of the resource block(s) from which the paging channel is transmitted.

· Synchronous transmission for soft combining in the same Node B

Similar to the paging channel mentioned above, synchronous transmission with delay diversity among sectors in the same Node B is applied to the paging indicator channel. All sectors in the same Node B coordinate the synchronous transmission timing of the paging indicator channel. Since soft-combining within the CP duration is used, high quality reception is achieved for a UE located at the sector boundary. 

· Independent physical channel of L1/L2 control 

Only the cell (Node B)-specific scrambling code is multiplied to the paging indicator channel in order to enable soft-combining of the signals transmitted from multiple sectors in the same Node B similar to the case of the paging channel. Therefore, the paging indicator channel is defined as an independent physical channel of the L1/L2 control channel.

· Radio resource assignment for paging indicator channel

The pre-assigned transmission band of the paging indicator channel is the same as that for the paging channel. Furthermore, the paging indicator channel can be mapped to the same OFDM symbols as the L1/L2 control channel, although the multiplied scrambling code is different. Thus, similar to the L1/L2 control channel, the paging indicator channel is transmitted at the first or second OFDM symbol position and multiplexed with the L1/L2 control channel by FDM or CDM. However, the definition of the pre-assigned transmission band for the paging indicator channel can be different from that of the L1/L2 control channel. For example, in Fig. 4, assuming a 20-MHz system bandwidth, four 5-MHz frequency blocks of the L1/L2 control channel are defined, but only the central 5-MHz band is used as the pre-assigned transmission band for the paging indicator channel and the paging channel.
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Figure 4 – Example of pre-assigned frequency block of paging indicator channel

 (Note: This figure is used for illustration purposes only, and the positions of the paging channel and paging indicator channel within the sub-frame do not specify the actual configuration.)

4. Conclusion

This paper proposed the paging channel and paging indicator channel structures in OFDM based radio access for the E-UTRA downlink that achieve high-quality transmission by using soft-combining among multiple sectors within the same Node B. 

5. Text Proposal

---------------------------------  Start of Text Proposal  -----------------------------------------------------
7.1.1.3 Channel coding and physical channel mapping
7.1.1.3.X PCH structure
· Synchronous transmission with delay diversity among cells in the same Node B is applied to the paging channel and paging indicator channel.

· The paging channel is transmitted from the pre-assigned transmission band at each cell site. More specifically, the paging channel is transmitted by one or some assigned resource blocks within the pre-assigned transmission band.

· The pre-assigned transmission band should be the same for all cells within the same Node B in order to achieve soft-combining.

· The pre-assigned transmission band of the paging indicator channel is the same as that for the paging channel. 

· The paging indicator channel may be mapped to the same OFDM symbols as the L1/L2 control channel, although the multiplied scrambling code is different. 

· The pre-assigned transmission band for the paging indicator channel can be different from that of the L1/L2 control channel.

---------------------------------------- End of Text Proposal --------------------------------------------------
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