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Proposed Text for paging method for E-MBS AMS in multi-carrier system (16.2.3.1/16.2.8.2/16.9.2.3)
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LG Electronics
1. Introduction
Paging carrier configuration in 16m/D6 multicarrier system [1]
As described in the Section 16.2.8.2.10.2 in 16m Draft [1], the paging carrier of the Idle mode AMS which does not receive E-MBS service is decided based on  DID of the AMS and N value (the number of carriers per PGID in an ABS that are used for transmitting paging message for idle mode AMS(s)) as follows: 
 Paging carrier index = DID modulo N – equation (1)

And the paging carrier for E-MBS AMS is the same as the carrier which provides the E-MBS. 
E-MBS scenarios corresponding to accounting (or charging) methods
1) In Time/Traffic based accounting

 - For correct charging an E-MBS AMS should inform E-MBS controller server how many or how long the AMS receives E-MBS traffic. Upper layer signaling (Joining/leaving procedure) will be used for this purpose. It means that an ABS can initiate DSx (DSA/DSD) procedure based on the upper layer signaling when the E-MBS AMS starts or finishes receiving the E-MBS service. That is, ABS can know if the AMS subscribing E-MBS currently receives E-MBS service. And, the AMS will switch from primary carrier to E-MBS carrier after DSA procedure in order to receive E-MBS service. 

2) In subscription based accounting 

- In this scenario, an E-MBS AMS does not need to inform E-MBS controller server of the E-MBS reception status. An E-MBS AMS gets the E-MBS connection information through the DSA procedure when an E-MBS AMS subscribes the E-MBS service or through the provisional DSA procedure after the AMS performs the initial network entry procedure. Joining/leaving procedure will not be used in this scenario and therefore the ABS cannot initiate the DSx procedure when the E-MBS AMS starts or finishes receiving the E-MBS service.. That is, ABS cannot know if the AMS currently receives E-MBS service. The method for informing the ABS of the start/end of E-MBS reception needs to be defined additionally. The AMS will switch from primary carrier to E-MBS carrier after informing ABS of the start of E-MBS reception.

Why should an ABS know if the AMS which subscribes E-MBS service currently receives E-MBS service for paging carrier configuration?
If an ABS does not know if an E-MBS AMS currently receives E-MBS service, the paging carrier for the AMS is not selected properly when an Idle mode AMS starts/finishes receiving the E-MBS as shown figure 1.
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Figure 1.
Therefore, in idle mode the AMS which subscribes the E-MBS service should inform ABS of the start/end of E-MBS reception. If the AMS subscribing E-MBS currently receives E-MBS data, the AAI_PAG-ADV of the AMS is transmitted in the carrier carrying the E-MBS data. Otherwise, the AAI_PAG-ADV is transmitted in the carrier indicated by DID % N.
2. References
[1] IEEE P802.16m/D5, “DRAFT Amendment to IEEE Standard for Local and metropolitan area networks”

3. Text proposal for the IEEE 802.16m amendment

--------------Proposed Text Start------------------------------------------------------------------------

[Remedy #1: Modify the Section 16.2.8.2.10.2 as follows, on page 310]
16.2.8.2.10.2 Idle mode
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 fully configured carriers. The AAI_PAG-ADV message for an AMS shall be transmitted in only one of the carriers. An idle mode AMS determines the carrier index for monitoring the paging message within AMS's paging-listening interval where its paging message is transmitted using the following equations:

Paging carrier index = DID modulo N (5)

The value of N is the number of carriers per PGID in an ABS that are used for transmitting paging message for idle mode AMS(s). The Paging Carrier Index corresponds to the ascending order of physical carrier index of the carriers which are used for transmitting paging message in the ABS. Paging carrier indication bit is used to specify if a carrier is a paging carrier or not. When the Paging 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 message 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 which subscribes E-MBS service the AAI_PAG-ADV message may be transmitted in the same carrier as the dedicated carrier for where E-MBS service is provided. In this case, the AMS does not use the equation (5).
An AMS may perform Location Update process to acquire its preferred carrier for the idle mode support when AMS cannot find the paging carrier. If different carriers have different coverage area, then the pre​ferred carrier is used for transmitting paging message. In this case, the AMS does not follow equation (25) to derive paging carrier index.
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