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1 Introduction

The paging mechanism is the process that BS wakes up a MS in idle mode, and some factors should be taken into account for power saving. During the paging unavailable interval, the MS can stop receiving and transmitting, while during the paging listening interval, the MS can be paged.
In 802.16e, during the paging listening interval, MS shall decode all frames to search for paging message of its own and thus MS power is wasted. And the paging interval is scheduled in the unit of frame, which may be modified to adapt to 802.16m system.
This contribution proposes paging schemes for 802.16m. We propose that
1. Paged MSs decode the full paging message, while other MSs in idle mode don’t decode the full paging message.
2. Superframe is the basic unit for paging listening/unavailable interval. 
2 Paging mechanism
Since the frame structure is based on the superframe in 16m, and the delay is acceptable for superframe based paging interval, it is reasonable to schedule the paging in the unit of superframe.
Two-step paging process is an effective solution, which divides paging process into receiving paging indicator channel (PIC) and receiving full paging message. The paging indicator channels indicate whether MS needs to receive the full paging message. The full paging message indicates which MSs are paged. A MS costs less power to decode the paging indicator channel than to decode the full paging message.
2.1 Paging Procedure
Considering the legacy zone and TDD mode, the number of DL subframes decreases. The figure 1 shows an example. In the worst case only four subframes are used for 16m DL transmission in each superframe, and one is for super frame header.
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Figure 1 Scheme 2 for 16m paging mechanism

As shown in Figure 1, the paging indicator channel in one subframe can indicate many groups. The procedure can be treated as two-level groups. Firstly MSs are grouped according to hash algorithm based on MS MAC address and mapped to different DL subframes, which is 1st-level group; secondly the MS decodes a bitmap within the paging indicator channel to find out whether the full paging message occurs in next superframe, which is 2nd-level group.
The paging indicator channel can be assigned pre-defined fixed resource and MCS, so that MS can skip the broadcast channel and only decode the paging indicator channel if the full paging message of its group doesn’t exist. For example, the paging indicator channel may occur in the first symbol of the subframe. For enhancing the performance and decreasing the interference, the transmission of the paging indicator channel can be based on SFN (Single Frequency Network) technology.
The position of the full paging messages may be fixed to several DL subframes, e.g., from 6th to 8th DL subframes. The MS should only receive those certain DL subframes in the next superframe to find out if it is paged. In each subframe, the resource of the full paging messages is assigned by DL assignment message.
2.2 Consideration of PIC
To enhance the reliability, we introduce the HARQ combining for paging indicator channel.
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Figure 2  Example of PIC design
As shown in Figure 2, the paging indicator message can be constructed into several HARQ sub-packets and the sub-packets can be transmitted over two different subframes within one superframe. During paging listening interval, if decoding the first sub-packet unsuccessfully, MS should receive the latter sub-packets and decode two parts jointly. 
The scheme can obtain the time diversity and improve the performance of the paging indicator channel.
3 Conclusion

In conclusion, the paging schemes presented in section 2 have these features:

1. Paging mechanism uses the two-step paging including the paging indicator channel and the full paging message.
2. MSs are grouped according to hash algorithm based on MS MAC address and mapped to different DL subframes to read the paging indicator channel.
3. The paging indicator channels with fixed MCS should occupy fixed resource in subframes, may support SFN transmission and HARQ combining.
4. The full paging messages occur in the next superframe following the paging indicator channel.

The position of them may be fixed to several DL subframes.
These schemes have the following advantages:
· The paging indicator channel with fixed resource and MCS can avoid the MS to search large numbers of sub-frames for its paging message blindly.

· Since the MS is only needed to receive one symbol for the paging indicator channel, it is can reduce the power consumption.

· Mapping to different sub-frames or two-level group can decrease the probability of waking up by mistake.

· The position of the full paging may be fixed to several DL sub-frames can also reduce the power consumption of the MS.

· Transmitting by the means of SFN can enhance the performance of the paging indicator channel.
· Constructing the paging indicator channel to HARQ sub-packets acquires the time diversity gain.
4 Proposed Text for SDD
[Insert the following text into SDD Section 10 – Medium Access Control Sub-Layer]
------------------------------------------------------  Text Start  -------------------------------------------------------------
10.X. Idle Mode Management
10.X.Y Paging Procedure
Paging mechanism uses the two-step paging including the paging indicator channel and the full paging message. MSs are grouped according to hash algorithm based on MS MAC address. MSs are mapped to different DL subframes to read the paging indicator channel. The full paging messages occur in the next superframe following the paging indicator channel. 
10.X.Y.1 Paging Indicator Channel Design
The paging indicator channels with fixed MCS should occupy fixed resource in subframes. To enhance the coverage and the performance, HARQ combining is introduced.
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Figure X Example of PIC design
As shown in Figure X, the paging indicator may be constructed into several HARQ sub-packets and the sub-packets may be transmitted over several subframes within one superframe. During paging listening interval, if decoding the first sub-packet unsuccessfully, MS should receive the following sub-packets and decode these parts jointly.
----------------------------------------------------------  Text End  -----------------------------------------------------------
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