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Proposed Text for Paging Operation in Multi-carrier Operation in 802.16m (16.2.8.2.10.2)
Zheng Yan-Xiu, , Chung-Lien Ho, Chang-Lan Tsai, Yu-Chuan Fang
ITRI
1. Introduction
This contribution proposes amendment text describing potential the paging carriers selection when a 16m ABS supports multiple carriers.
2. Problem Formulation
In our multi-carrier paging philosophy, each AMS can receive its own paging information on one carrier. In order to reduce location update procedure as handover occurs, in D4, HASH function is proposed for an AMS to find the associated paging carrier. If all AMSs have capability to receive paging on all carriers, the problem is perfectly resolved. However, AMS might not capability to receive all carriers and location update is forced to be performed and network loading becomes high.
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Fig. 1: An example of multi-carrier paging.
Figure 1 illustrates an example. If there are two basestations, BS 1 and BS 2, BS1 operates on carrier 1, carrier 3, carrier 5 and carrier 7, and BS2 operates on carrier 2, carrier 4, carrier 6 and carrier 8. Both basestations have four MSs receiving paging information on these four carriers. If these four MSs handoff from BS1 to BS2, MS2 moves from 3.5 GHz to 2.5 GHz and MS4 moves from 2.5 GHz to 3.5 GHz. If MS2 only can not operate on 3.5 GHz or MS4 only can not operate on 2.5 GHz, location update shall be performed and network side registry should be updated. It is a disaster 
In fact, in IEEE 802.16 L802.16-09/010Xr5, it highlights the band class for 802.16. In different countries, different band class could be used with different band class support. Therefore, we should consider restricting the paging carriers belonging to a band and frequent location update can be avoided in advance. 

Different band has different channel characteristics, if we consider to group paging carriers across multiple bands, they might be coverage hole on higher frequency and paging information can not be received as well. 

Table 1: Band Class Definition IEEE 802.16 L802.16-09/010Xr5.
	Band Class
	UL AMS Transmit  Frequency (MHz)
	DL AMS Receive  Frequency (MHz)
	Duplex Mode

	1
	2300-2400
	2300-2400
	TDD

	2
	2305-2320, 2345-2360
	2305-2320, 2345-2360
	TDD

	
	2345-2360
	2305-2320
	FDD

	3
	2496-2690
	2496-2690
	TDD

	
	2496-2572
	2614-2690
	FDD

	4
	3300-3400
	3300-3400
	TDD

	5L
	3400-3600
	3400-3600
	TDD

	
	3400-3500
	3500-3600
	FDD

	5H
	3600-3800
	3600-3800
	TDD

	6
	1710-1770
	2110-2170
	FDD

	
	1920-1980
	2110-2170
	FDD

	
	1710-1755
	2110-2155
	FDD

	
	1710-1785
	1805-1880
	FDD

	
	1850-1910
	1930-1990
	FDD

	
	1710-1785, 1920-1980
	1805-1880, 2110-2170
	FDD

	
	1850-1910, 1710-1770
	1930-1990, 2110-2170
	FDD

	7
	698-862
	698-862
	TDD

	
	776-787
	746-757
	FDD

	
	788-793, 793-798
	758-763, 763-768
	FDD

	
	788-798
	758-768
	FDD

	
	698-862
	698-862
	TDD/FDD

	
	824-849
	869-894
	FDD

	
	880-915
	925-960
	FDD

	
	698-716, 776-793
	728-746, 746-763
	FDD

	8
	1785-1805, 1880-1920, 1910-193, 2010-2025, 1900-1920
	1785-1805, 1880-1920, 1910-193, 2010-2025, 1900-1920
	TDD

	9
	450-470
	450-470
	TDD

	
	450.0-457.5
	462.5-470.0
	FDD


3. Conclusion
Paging carriers shall confined on single band to prevent potential frequent location update due to different mobile station capability.
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Text proposal for inclusion in the P802.16m/D4
===============   Start of Proposed Text ==========================

[Note to Editor: Add the following text after line 32 in Page 241 in 16.2.8.2.10.2]

A multicarrier supporting AMS in idle state follows the same procedures defined in 16.2.17. 

In a multi-carrier system the PGID_Info message is transmitted in all the carriers. The AAI_PAG-ADV message for an AMS shall be transmitted in only one of the carriers. An idle mode AMS determines the car​rier index for monitoring the paging message within AMS's paging-listening interval where its paging mes​sage is transmitted using the following equations:

Paging carrier index = DID modulo N                                                                        (2)

The value of N is the number of carriers per PGID or a set of PGIDs in an ABS that are used for transmitting paging message for idle mode AMS(s). This can be all the carriers or a subset of carriers used by a multicar​rier ABS. Paging carrier indication bit is used to specify if a carrier is a paging carrier or not. When the Pag​ing carrier indication =1, then the corresponding carrier is paging carrier. The Paging carrier indication of different carriers is included in the PGID_Info message and may be included in the AAI_NBR-ADV mes​sage or the AAI_MC-ADV message. 

When an idle mode AMS moves to a new ABS and determines that the SFH change count of the new ABS is same as the information it received through the AAI_NBR-ADV message, then the AMS may use the paging carrier indication received through AAI_NBR-ADV message if this paging carrier indication is included in the AAI_NBR-ADV message. 

The AAI_PAG-ADV message is transmitted in one or more of the frames starting from the second sub-frame in the super-frame.

For an E-MBS AMS the AAI_PAG-ADV message may be transmitted in the same carrier as the dedicated carrier for E-MBS. In this case, the AMS does not use (2). 

An AMS may perform Location Update process to acquire its preferred carrier for the idle mode support when AMS cannot find the paging carrier. In order to prevent frequent location update procedure due to device capability class, e.g. band class, at least one set of paging carriers shall be confined to one band. For example: an AMS belongs to the capability class 2.3-2.4 GHz band but an ABS can operate on both 2.3-2.4 and 3.4-3.8 GHz bands. The ABS shall set paging carriers within 2.3-2.4 GHz to prevent the calculated paging carrier index on 3.4-3.8 GHz and unnecessary location update procedure.
=================== End of Proposed Text =======================[image: image2.png]
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