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1. Introduction
In IEEE 802.16m System Requirements Document [1], IEEE 802.16m shall provide support for enhanced power saving functionality to help reduce power consumption in devices for all services and applications. Of course, all services and applications include an Enhanced Multicast Broadcast Service. This contribution provides the method of adjusting the MS paging listening interval (PLI) to the transmission timing of MBS related frames including MBS_MAP message and MBS Data for power saving.
2. Methods of adjusting the MS paging listening interval
In IEEE Std. 802.16e [2], Multicast and broadcast service flows are maintained even though the MS is in the idle mode. Data of multicast and broadcast service flows may be received at MS also regardless of what mode the MS is currently in. However it is not clear what relations MBS related frames and PLI are. The MS which is in idle mode and concurrently receives MBS contents may have to awake when MBS related frame is transmitted in addition to when the MS is in PLI. This is disadvantage for power saving. Therefore, IEEE 802.16m should support the method of adjusting PLI to the transmission timing of MBS related frames for power saving.
In general, MS’s paging cycle is decided considering the trade-off between the response delay to the paging message and the power consumption. MS’s paging offset is decided considering the load balance between the frames carrying the paging message. This causes that each MS’s paging cycle/offset may be different. To resolve this issue, the proposed method sets the paging offsets of the MSs which receive same MBS content to same value as follows:

First of all, a reference cycle/offset is introduced. The reference cycle/offset is a baseline value upon the decision of MS’s paging cycle/offset. The BS transmits MBS related frames during the interval defined by the reference cycle/offset. In advance, the reference cycle is decided based on the expected transmission cycle of MBS content, while the reference offset is decided considering the load balance between the frames carrying MBS contents. The reference cycles/offsets may be different per MBS content.
Next, as shown Fig.1, when the MS with MBS service flows enter the idle mode, the BS indicates MS’s paging cycle/offset which is decided based on the reference cycle/offset. As shown Fig.2, MS’s paging cycle is set to the same as, the divisors of or the multiples of the reference cycle considering MS’s paging cycle request. MS’s paging offset is set to the same as the reference offset. This setting method enables to reduce the power consumption of MS which is in idle mode and concurrently receives MBS contents while meeting the requirement of the response delay to the paging message.

If the transmission of MBS content is not periodic, the corresponding reference cycle/offset is not set and ignored upon the decision of MS’s paging cycle/offset. If the MS simultaneously receives multiple MBS contents, the BS utilizes one reference cycle/offset selected according to any criteria.
Finally, the BS transmits the MBS related frames during the interval defined by the reference cycle/offset.
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Fig.1. Idle mode entry procedure


[image: image2.emf]Interval defined by 

reference cycle/offset

MBS related frame

PLI of MS1 with paging cycle request1

Receive same MBS content

PLI of MS2 with paging cycle request2

PLI of MS3 with paging cycle request3


Fig.2. Example of transmission timing of MBS related frames
3. Proposed Texts
[Insert the following text into a suitable place of Section 15 (Enhanced Multicast Broadcast Service)]
-------- Start of the text proposal ---------------------------------------------------------------------------------------
15. Support for Enhanced Multicast Broadcast Service
15.x support for MS in idle mode

Multicast and broadcast service flows are maintained even though the MS is in the idle mode. Data of multicast and broadcast service flows may be received at MS also regardless of what mode the MS is currently in.
In order to reduce power consumption of the MS in idle mode, a BS shall be able to adjust the MS paging listening interval to the transmission timing of MBS content, where the paging offsets of the MSs which receive same MBS content may be set to same value. In addition, the paging cycle of the MS should be set to the value to allow the requirement of the response delay to the paging message to be met.
-------- End of the text proposal ---------------------------------------------------------------------------------------
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