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Introduction
IDLE to ACTIVE_STATE transition latency requirement is specified in Section 6.2.2 of the IEEE 802.16m Requirements document (80216m-07_002r2.pdf) [2]. 

This contribution formulates the evaluation of the IDLE to ACTIVE_STATE transition latency and specifies a simulation procedure for the evaluation using the 10 cell topology.  The proposed text and modifications to Section 9 in the evaluation methodology document IEEE C802.16m-07/080r2 [3] are as follows: 

Proposed Text:
9. Power Management
Idle state is proposed to be used in IEEE 802.16m based broadband wireless systems to conserve battery power of mobile devices in the absence of active call session. A mobile device returns to active state whenever required, e.g., when there is an incoming data for the said device. IDLE to ACTIVE_STATE transition latency is a key metric to evaluate and compare various proposals related to IDLE to ACTIVE_STATE transition schemes as this latency has direct impact on application performance experienced by a user. 
The IDLE to ACTIVE_STATE transition latency requirement is specified in Section 6.2.2 of the IEEE 802.16m Requirements document (80216m-07_002r2.pdf) [2]. According to this document, the IDLE to ACTIVE_STATE transition latency is defined as the time it takes for a device to go from an idle state (fully authenticated/registered and monitoring the control channel) to when it begins exchanging data with the network on a traffic channel. The measurement of IDLE to ACTIVE_STATE transition latency starts from the timeslot when the said device receives paging indication through a paging message (i.e., not including the paging period) [2]. 
IDLE to ACTIVE_STATE transition latency has several components as formulated in Section 9.1. Section 9.2 provides a simulation procedure to evaluate IDLE to ACTIVE_STATE transition latency. Proponents of system proposals specifically relating to IDLE to ACTIVE_STATE transition shall evaluate performance according to this section. 
9.1. Formulation for IDLE to ACTIVE_STATE transition latency
The IDLE to ACTIVE_STATE transition may be initiated either by the device or by the network. The first case is referred to as device-initiated IDLE to ACTIVE_STATE transition and the second case is referred to as network-initiated IDLE to ACTIVE_STATE transition. The components of the IDLE to ACTIVE_STATE transition latency are described in the following sub-sections.

9.1.1 Device-initiated IDLE to ACTIVE_STATE transition

The steps involved during device-initiated IDLE to ACTIVE_STATE transition are as follows:
1. Ranging

2. Network re-entry

During the ranging process the device adjusts its transmission parameters. During the network re-entry [1] service flows, CIDs, and other connection related states are established for the said device. The successful completion of the network re-entry process can be indicated by using appropriate network re-entry success message or other signaling mechanisms. 
9.1.2 Network-initiated IDLE to ACTIVE_STATE transition

The steps involved during network-initiated IDLE to ACTIVE_STATE transition are as follows:

1. Transmission of paging indication

2. Ranging

3. Network re-entry

During the transmission of paging indication, the BSs in the paging area of the said idle mode device transmit a paging indication message containing the identification information of the said idle mode device. This step is completed when the said idle mode device successfully receives the paging indication. The measurement of IDLE to ACTIVE_STATE transition latency starts from the timeslot when the said device receives paging indication through a paging message (i.e., not including the paging period) [2]. The ranging and network re-entry procedures are as defined in Section 9.1.1.
9.1.3 IDLE to ACTIVE_STATE transition latency
The IDLE to ACTIVE_STATE transition, the latency,
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where Tr  and Te are the time required to execute ranging and network re-entry, respectively. 

9.2. Procedure for Evaluation of IDLE to ACTIVE_STATE transition latency

1. An idle mode device that is synchronized to the downlink channel, fully registered and authenticated with the network is considered as the candidate device to receive paging indication using a paging message. In addition, it is considered that the said candidate device in idle mode is residing in the same paging group (PG) and IP subnet after entering into idle operation. This eliminates the effect of backbone messages from the evaluation. The IDLE to ACTIVE_STATE transition latency shall be evaluated for both device-initiated IDLE to ACTIVE_STATE transition as well as network-initiated IDLE to ACTIVE_STATE transition.  
2. The system is modeled using the cell topology as defined in Section 8.3 and each cell has three sectors. Frequency reuse is modeled by planning frequency allocations in different sectors in the network.

3. N MSs are dropped uniformly in each cell. Different load levels in the network are simulated by changing the number of MSs and the traffic generated. 

4. Path loss, shadow fading and fast fading models for each MS should be consistent with the models defined in Section 3. Fading signal and fading interference are computed from each mobile station into each sector and from each sector to each mobile for each simulation interval. 
5. It is considered that the device performing IDLE to ACTIVE_STATE transition is stationary and may located anywhere in the center cell with uniform probability. The IDLE to ACTIVE_STATE transition is triggered by the MAC layer of the device in case of device-initiated IDLE to ACTIVE_STATE transition. In the case of network-initiated IDLE to ACTIVE_STATE transition, the IDLE to ACTIVE_STATE transition is triggered by the MAC layer of the BSs in the paging group of the device.
6. Traffic generated by the MSs in the fixed locations should be according to the mixes specified in Table 29 in Section 10.7 and this traffic constitutes background load. 

7. Statistics of IDLE to ACTIVE_STATE transition latency are measured at different locations of the center cell. A weighted sum of these measurements is used to determine the mean value of the IDLE to ACTIVE_STATE transition latency. 

8. Packets are not blocked when they arrive into the system (i.e. queue depths are infinite). Packets are scheduled with a packet scheduler using the required fairness metric.

9. Sequences of simulation are run, each with a different random seed. A sufficient number of runs are simulated to ensure convergence in the performance metrics.
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