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Draft #3 SDD Text proposal on Idle Mode for Project 802.16m
Shashikant Maheshwari

IDLE Mode Ad-hoc Group Chair

1. Introduction

This contribution provides the SDD text proposal for Idle Mode function for IEEE 802.16m project, which will be part of MAC Layer (section 10 of SDD document IEEE 80216m-08/003r4). This document contains the draft of SDD text proposal for Idle mode function based on the contributions submitted in Session #56, comments and contributions received on response to C80216m-MAC-08/008r1 and discussion of IEEE 802.16 google group email reflector.

2. SDD Text Proposal

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

10.x
Power Management

10.x.1
Sleep Mode operation

[Editor’s Note: Content of this section or section heading will be developed through discussion in Sleep Mode Adhoc Group]

10.x.2
Idle mode
[Editor’s Note: This section covers the Generic text describing the “Idle mode” operation. This section may also provide high level Idle mode operation specific to 802.16m Idle mode procedure and Idle mode related parameters e.g. Paging offset, Paging Cycle, Paging Group ID etc ]

Idle mode is intended as a mechanism to provide efficient power saving for the MS by allowing the MS to become periodically available for DL broadcast traffic messaging (e.g. Paging message) without registration at a specific BS. 

[The paging area can be designed in such a way that the idle mode MS is located in the paging area during idle mode entry or location update in a new paging area that minimizes the number of location updates by the MS and paging signaling overhead by the BSs.]
MS monitors the paging message at MS’s paging listening interval.

The start of the MS’s paging listening interval is aligned with super-frame boundary (i.e. Both paging offset and paging cycle are defined in terms number of super-frames).

The MSs are divided into logical groups called MS Paging Groups to offer a scalable paging load-balancing distribution. The criteria of load balancing are FFS.
10.x.2.1
Paging Procedure

[Editor’s Note: This section will describe the paging procedure e.g. 

Two step paging procedure, 

Paging channel design (Paging indicators, paging message etc), 

Transmission of paging indicators, paging messages e.g. whether to have a separate channel or part of BCH or pre-determined location etc),

Paging time synchronization for available and unavailable interval, 

MS monitoring procedures on paging channels or system broadcast information etc.

Paging Area Design

 Additional sections, sub-section may be added based on the inputs received from the members]

BS transmits the list of PGIDs at the pre-determined location. 

Paging mechanism in 802.16m may use the two-step paging procedure that includes the paging indication followed by the full paging message. 

10.x.2.1.1 paging indication 
Paging indications are transmitted at the pre-determined location. When paging indications are transmitted, BS transmits the list of PG IDs and associated paging indicator flag [The exact format of paging indicator is TBD] indicating the presence of full paging messages for the corresponding PGIDs. 

10.x.2.1.2 BS Broadcast Paging message

Paging message is transmitted in the pre-determined [frame/sub-frame] during paging listening interval. 

[Editor’s note: selection of frame/sub-frame and Details of resource location, grouping or pre-determined rules are FFS. Require further inputs and harmonization]
Location of transmission of paging message during paging listening interval is based on MS grouping. The exact criterion of MS grouping is FFS. Paging message includes identification of the MSs to be notified of DL traffic pending or location update.’

10.x.2.1.1
Operation during paging unavailable interval
BS should not transmit any DL traffic or paging advertisement to MS during MS’s paging unavailable interval. During paging unavailable interval, the MS may power down, scan neighbor BSs, reselect a preferred BS, conduct ranging, or perform other activities for which the MS will not guarantee availability to any BS for DL traffic.
10.x.2.1.2
Operation during paging available interval

[editor’s note: Monitoring on paging channel, Processing on system broadcast information]

The MS derives the start of the paging listening interval based on the paging cycle and paging offset. At the beginning of paging listening interval, the MS scans and synchronizes on the SCH of its preferred BS. The MS decodes the BCH. The MS shall confirm whether it exists in the same Paging group as it has most recently belonged by getting PG ID information.
During paging available interval, MS monitors the system broadcast information on the BCH. 

Additionally, if paging indicators are present, MS also monitors the paging indicators. If the paging indicator flag associated with its own PGID is set then MS will subsequently decode the full paging message at the predetermined [frame/sub-frame] otherwise MS will return to paging unavailable interval.

If BCH indicates change in system broadcast information (e.g. change in system configuration count) then MS should acquire the latest system broadcast information before MS return to paging unavailable interval.[ MS may derive the pre-determined time when the system information is broadcast by the BS]
10.x.2.2
Idle Mode Entry/Exit Procedure

[Editor’s Note: This section will describe the Activation and deactivation of Idle mode and possibly Network re-entry from Idle Mode. Require inputs for this section]

10.x.2.2.1 Idle mode initiation

[Editor’s note: Idle mode entry transaction, Idle mode related parameter including Paging group ID.]

In order to reduce signaling overheads and provide location privacy, the paging controller may assign temporary MAC address to uniquely identify the MSs in the idle mode in a particular paging group.  The MS’s temporary MAC address remains valid as long as MS stays in the same paging group. The temporary MAC address assignment may happen during idle mode entry, initial network entry or during location update due to paging group change. Temporary MAC address may be used in paging messages or during MS’s network re-entry procedure from idle mode as response to paging. The temporary MAC address is not released even after power off.

10.x.2.2.2 Idle mode termination
[MS network re-entry from idle mode]
For termination of idle mode, MS shall perform network reentry with its preferred BS. The network reentry procedure can be shortened by the BS possession of MS information obtained from network management entity.

10.x.2.3
Location Update

[Editor’s Note: This section will describe the location update process. It includes the different conditions and types of location update process supported in 802.16m standard. Require further inputs for this section]

10.x.2.3.1 Location update trigger condition

An MS in idle mode shall perform a location update process operation if any of the following location update trigger condition is met.

· Paging group location update

· Timer based location update

· Power down location update

During paging group location update or timer based location update, MS may update paging cycle and paging offset.
10.x.2.3.2 Location update procedure

[editor’s note: Secure location update, unsecure location update]
If an MS determines or elects to update its location, depending on the security association the MS shares with its preferred BS, the MS shall use one of two processes: secure location update process or unsecure location update process.

Location update comprises condition evaluation and location update signaling.
10.x.2.3.2.1 Paging group location update

The MS performs the Location Update process when the MS detects a change in paging group. The MS detects the change of paging group by monitoring the Paging Group IDs, which are transmitted by the BS. 
10.x.2.3.2.2 Timer based location update

MS shall periodically perform location update process prior to the expiration of idle mode timer. At every location update including paging group location update, idle mode timer is reset to 0 and restart. The action after expiration of idle mode timer is FFS.
10.x.2.3.2.3 Power down location update

The MS attempts to complete a location update once as part of its orderly power down procedure.
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

















































  


