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Proposed text on paging operation in RS system 
Giwon Park, Youngsoo Yuk, Kiseon Ryu, Ronny Yongho Kim and Jin Sam Kwak
LG Electronics, Inc.
1. Introduction

The draft of IEEE 802.16m System Description Document (SDD) [1] describes support for idle mode operation in relay station system. In this contribution, we describe the paging operation in relay station system.
2. Motivation
An ARS can have the same or a subset of paging groups which are assigned to its superordinate ABS. If the ARS and the ABS may share the same paging group ID, idle mode AMS may receive the paging message which is transmitted by ABS or ARS with same paging information (paging cycle, paging offset, paging listening interval). In the aspect of the overhead of idle mode message, for monitoring the paging message using the same paging information is more useful than using the different paging information. Besides this point, it is desirable that ABS transmits the only one paging message to AMSs which are attached in ARS or ABS.
Therefore, we propose simple paging operation to support above mentioned description.
3. Paging operation in RS system
3.1 Paging Frame Indication
We propose simple way that AMS implicitly know the paging offset to monitor paging message which is transmitted by ARS or ABS. For simple paging frame indication of AMS, we propose that the superframe number of an ARS is staggered by its hop count (hop count between ABS and ARS) in decreasing order from the superframe number of the ABS. Idle mode AMS shall receive the paging message which is transmitted by ABS or ARS with same paging information (paging cycle, paging offset, paging listening interval) because ARS can have the same or a subset of paging groups which are assigned to its superordinate ABS.
Fig.1 shows the example of the paging operation in RS system. For example, as Fig. 1, ARS is located in 1 hop distance from ABS. AMS enters the idle mode to ARS and receives the AAI_DREG-CMD (include paging cycle = 50 superframe, paging offset = superframe number 47) by ARS. ABS transmits the paging message at paging offset (superframe number 47) to sub-ordinate ARS. The sub-ordinate ARS receives the paging message which is transmitted by ABS at superframe number 46 because the superframe number of an ARS is staggered by its hop count (hop count between ABS and ARS) in decreasing order from the superframe number of the ABS. ARS transmits the paging message which is transmitted by ABS to AMS at paging offset (superframe number 47). AMS receives the paging message at its paging offset (superframe number 47). That is, idle mode AMS can receive the paging message which is transmitted by ABS or ARS with same paging information (paging cycle, paging offset, paging listening interval).
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Figure 1. Paging frame indication in RS system
3.2 Transmission of AAI_PAG-ADV
AAI_PAG-ADV message shall be transmitted in DL Transmit Zone over Access link or Relay link to reduce the overhead of AAI_PAG-ADV transmission. 
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Figure 2. Transmission of PAG-ADV in RS System
4. Proposed Text
---------------------------------------------------------Start of the Text-----------------------------------------------------------

[Insert a new subclause 15.3.12.9 after 15.3.12.8:]

15.3.12.9. Idle Mode Support for Relay
The ABS is responsible for generating MAC control signaling (e.g., DREG-CMD, MOB_PAG-ADV of WirelessMAN-OFDMA Reference system) which may be relayed by an ARS to the subordinate AMS. An ARS can have the same or a subset of paging groups which are assigned to its superordinate ABS.
The superframe number of an ARS is staggered by its hop count (between ABS and ARS) in decreasing order from the superframe number of the ABS. Idle mode AMS shall receive the paging message which is transmitted by ABS or ARS with same paging information (paging cycle, paging offset, paging listening interval).
The AAI_PAG-ADV message shall be transmitted in DL Transmit Zone over Access link or Relay link.
----------------------------------------------------------End of the Text-----------------------------------------------------------
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