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Instructions

IEEE 802.16m Amendment Draft Standard [1]‎
 describes the Enhanced Multicast Broadcast Service (E-MBS).

According to operation during idle mode in the single carrier mode in the IEEE 802.16m Amendment Draft Standard [1]‎
, the ABS shall transmit the PGID_Info at a predetermined location in the paging listening interval in order to advertise the paging group(s) that is supported by the ABS. The PGID_Info shall be transmitted by the ABS regardless of whether or not there any notifications for AMSs. The PGID_Info shall be present before any AAI_PAG-ADV message in the superframe.
If multicarrier feature is supported by the AMS and the ABS, following idle mode is defined regardless the AMS receives the E-MBS or not.

· PGID_Info message is transmitted in all fully configured carriers.

· AAI_PAG-ADV message for an AMS shall be transmitted in only one of the carriers with

Paging carrier index = DID modulo N







(1)
,where N is the number of carriers per PGID in an ABS that are used for transmitting paging message for idle mode AMS(s).

· AAI_PAG-ADV message is transmitted in one or more of the frames starting from the second subframe 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.

Problem Statement
We have to solve the following problem to achieve idle mode for multicarrier as well as E-MBS operation in idle state.

· Neither operation nor rule to transmit the AAI_PAG-ADV message in the same carrier as the dedicated carrier for E-MBS is defined.
· Paging Controller has to know whether each idle state AMS receives E-MBS to allow to transmit the AAI_PAG-ADV via E-MBS carrier.

· Any AMS having one transceiver experiences interruption of any non E-MBS data from one carrier and E-MBS data from another carrier.

Proposed E-MBS Operation in Idle State

In order to support idle state if multicarrier feature is supported by the AMS and ABS minimizing the modification current draft in idle mode and multicarrier operation, following operation should be considered.

· PGID_Info and AAI_PAG-ADV message is transmitted in all fully configured carrier excluding dedicated carrier to avoid complicated operation such as
· Inter-operation between E-MBS Controller and Paging Controller

· Management AMSs operated in idle state receiving E-MBS contents in dedicated carrier
· PGID_Info and PAG-ADV message should be transmitted via an corresponded carrier met the equation “Paging carrier index = DID modulo N.”
· It may not impact on the normal idle mode.

· It degrades the overhead in the E-MBS carrier (especially dedicated carrier).

· Any interruption of E-MBS during paging may be avoided if any E-MBS traffic is not transmitted during the paging listening interval.

Example to avoid interrupt of E-MBS during paging

In order to avoid any interrupt of E-MBS due to receiving PAG-ADV transmitted non E-MBS carrier, following is one simple but efficient way.

When an AMS subscribed to the E-MBS transits its state as idle state, the ABS groups the AMS as a reserved paging group having following property;

· The paging group is only for the AMSs subscribed to the E-MBS

· In the paging listening interval of the paging group, any E-MBS data is not transmitted
Any additional operation is not needed but only information whether AMS is subscribed to E-MBS or not is needed to achieve the example.
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[Remedy1: Modify the following text in 16.2.8.2.10.2 of 802.16m/D7]
16.2.8.2.10.2 Idle mode
A multicarrier supporting AMS in idle state follows the same procedures defined in 16.2.18. 
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 its paging-listening interval using the following equations:
Paging carrier index = DID modulo N 







(5)
The value of N is the number of carriers per PGID per frequency band in an ABS that are used for transmit​ting 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 car​rier 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 a paging carrier. When the Paging carrier indication =0, then the corre​sponding carrier is not a 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. The paging carrier(s) included in a PGID_Info message is located on the same frequency band that the PGID_Info message is sent over. The ABS composes a PGID_Info message including the paging carrier(s) that belongs to a frequency band and indicated by Paging carrier indication bitmap and the ABS transmits the PGID_Info message over the fully configured carriers in the same frequency band. The AMS monitors the PGID_Info message at the same frequency band where it has most recently woken. When the AMS uses the Paging carrier indication included in the AAI_NBR-ADV message or the AAI_MC-ADV message, the AMS shall decides the value of N as the number of carriers per PGID in the frequency band where the AMS has most recently woken.
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 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. In this case, Ranging Purpose Indication = 0b0001 in AAI_RNG-REQ message is used for indicating paging carrier update in location update process, and the AMS may include Paging Carrier Update parameter in AAI_RNG-REQ message to inform its preferred carrier. The preferred carrier shall be continuously used in the subsequent paging until the preferred paging carrier is updated during the location update procedure.
[Remedy2: Modify the following text in 16.9.2.3 of 802.16m/D7]
16.9.2.3 E-MBS Operation in Idle State
When an AMS in Idle mode moves to an ABS which does not belongs to AMS' previous E-MBS Zone, the AMS is expected to update the E-MBS service flow management encodings at that ABS to provide continu​ous reception of E-MBS content. The AMS may obtain the E-MBS information in the target E-MBS zone through broadcast messages in the E-MBS-Zone of the serving ABS. If the idle AMS has not received such information from the serving E-MBS Zone, the AMS shall use location update procedure to acquire updated E-MBS service flow management encodings. In order to perform the MBS location update process, the AMS shall transmit AAI_RNG-REQ message with Ranging Purpose Indication =0b0011. In response to the request for MBS location update, the ABS shall transmit AAI_RNG-RSP message which may include the E-MBS zone identifier, E-MBS ID, FID, and E-MBS Zone Identifier Assignment parameter and etc. to pro​vide update service flow management encodings for any affected E-MBS flow(s).

In the paging listening interval based on the paging cycle and paging offset described in 16.2.18.2.3, any idle AMS, receiving E-MBS data which is transmitted on an alternative carrier, should determine the carrier index for monitoring the paging message described in 16.2.8.2.10.2. The idle mode AMS having one transceiver may perform carrier switch to the paging carrier to receive the paging message in the paging carrier determined by (5) described in 16.2.8.2.10.2. In order to avoid any E-MBS interruption due to carrier switching, any E-MBS data may not be transmitted during the paging listening interval.

 [-------------------------------------------------End of Text Proposal----------------------------------------------------]
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