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1 Introduction

A various solutions have been proposed by 16p members to resolve congestion problems which happen when a large number of devices perform initial ranging during initial network entry or network reentry. But, the performance of each solution is different from one another depending on the assumptions on a network configuration or network condition. For example, some solutions show good performance only when a base station knows how many M2M devices perform initial ranging simultaneously, but some solutions may show good performance regardless of the knowledge on the number of M2M devices. 

The objective of this evaluation guideline document is to define simulation scenarios, PHY assumptions and associated simulation parameters that shall be used in evaluation and comparison of technical proposals for IEEE 802.16p. Proponents who propose technical solutions for resolving congestion problem during network entry shall follow the evaluation methods defined in this document and report the results using the metrics defined in this document. 
2 Simulation Scenarios
The following table summarizes the test environments and network entry types that are required for simulations. Proponents are required to present performance results of their proposals using one of baseline configurations defined in Table 1. More detailed PHY assumptions and simulation parameters for each test scenarios are defined in Section 2 and Section 3, respectively.

Table 1 – Test Scenarios
	
	Number of cells
	Fixed devices
	Mobile devices
	Normal device-initiated NE
	Network-initiated NE (Paging)
	Critical system error report

	Scenario 1
	1
	included
	Not included
	supported
	supported
	Not supported

	Scenario 2
	1
	Not included
	included
	supported
	supported
	Not supported

	Scenario 3* 
	1
	included
	Not included
	Not supported
	Not supported
	supported


* Scenario 3 is optional based on technical proposals. If proponents propose technical solutions which are not related with critical system error report, they don’t need to implement Scenario 3.
· Test Scenario 1: In this scenario, an ABS/BS is dedicated to serve only fixed devices. But, a paging for network-initiated network entry may be supported to allow for a network to control M2M devices. Two different network entry types (device-initiated NE & network-initiated NE) may be simulated at the same time or separately.
· Test Scenario 2: In this scenario, an ABS/BS is dedicated to serve only mobile devices for simple simulation. Other assumptions are same as Scenario 1.

· Test Scenario 3: Only network reentry for reporting system-wise critical system error (e.g., power outage report) is considered in this scenario. Therefore, technical solutions for network-initiated network entry shall not be evaluated in this scenario.
3 PHY Assumptions
This section specifies PHY assumptions that shall be used in simple evaluation and comparison of technical proposals. The assumptions specified in this section shall be used for evaluation and comparison of technical proposals which propose some technical changes in MAC layer operation. Proponents who propose technical changes in PHY layer (e.g., changes in ranging preamble sequence, ranging channel structure and/or usage of ranging channel) shall disregard any assumptions specified in this section and shall provide information on their simulation environment for full simulation and simulation results. For more information on full simulation, refer to 16m evaluation document (IEEE 802.16m-08/004r5).
3.1 Ranging code detection capability
For simple simulation, the following PHY abstractions for ranging code detections capability are assumed.

· Simultaneous code detection capability
· An ABS/BS can detect a ranging code successfully only when a single M2M device transmits a ranging code on a ranging channel. The baseline assumption is if more than two M2M devices transmit different ranging codes on the same ranging channel, the ABS can’t detect any raging codes successfully and assumes that it receives nothing. The optional assumption can be if two M2M devices transmit different ranging codes on the same ranging channel, the ABS/BS should successfully detect one ranging code. 
· Reception of same ranging code from multiple M2M devices
· If multiple M2M devices transmit the same ranging code on the same ranging channel, this initial ranging is assumed to be failed. All M2M devices which transmit the same ranging code shall restart initial ranging after expiration of T31/T3 timer. 
· Misdetection
· Misdetection probability is assumed to be 0%.
· When the ABS/BS cannot decode a ranging code in a ranging channel, there is no indication (from PHY to MAC layer) whether this is due to no code transmitted in that ranging opportunity or due to multiple codes transmitted in that opportunity.
· False alarm

· False alarm probability is assumed to be 0%.
3.2 Ranging Resources

· Ranging codes for initial ranging

· The number of ranging codes used for initial ranging does not need to be specified in this document because baseline assumption is that an ABS/BS can detect only one ranging code on a single ranging channel. If proponents use optional assumption on code detection capability, they have to provide information on how many ranging codes are used for initial ranging in their simulations. (e.g., 32 codes for 16m, 64 for 16e)
· Separate ranging code set for M2M devices

· This is not specified in this document because it is assumed in this document that ranging channels/opportunities are dedicated for M2M devices only. 

· Number of ranging channels
· In 16m system, default number of ranging channels for initial ranging is 1 ranging channel per a frame for M2M devices only. Proponents may use more than 1 ranging channels per a frame depending on requirements or scenarios of their solutions. In this case, the proponents shall provide clear information on the number of ranging channels used for evaluation and dependency between the number of ranging channels and their solutions.
· In 16e system, 1 ranging opportunity for initial ranging is allocated per a frame for M2M devices only. Proponents may use more than 1 ranging opportunities per a frame depending on requirements or scenarios of their solutions. In this case, the proponents shall provide clear information on the number of ranging channels used for evaluation and dependency between the number of ranging channels and their solutions.
4 Simulation Parameters

Table 2 contains general simulation parameters which shall be used commonly for evaluation and comparison of technical proposal. This document does not include all simulation parameters required for simulation. Proponents may define additional simulation parameters if they are not defined in this document. In this case, the proponents shall provide reasonable assumptions on the newly defined simulation parameters and values. 
M2M technical report (IEEE 802.16p-10/0005) is used as a reference document to derive reasonable values for some simulation parameters (e.g., number of M2M devices, arrival rate, etc). For more detailed information on some simulation parameters, refer to the M2M technical report.
Table 2 – Simulation Parameters

	Parameters / Scenarios
	Scenario 1
	Scenario 2
	Scenario 3
	Note

	Number of M2M devices per sector (a base station)
	12K devices
	12K devices
	12K devices
	

	Access Attempt/second
	Refer to row 2 & 3 and column 3  of Table 4 in M2M technical report
	Refer to row 2 & 3 and column 3  of Table 4 in M2M technical report
	Refer to row 2 & 3 and column 3  of Table 4 in M2M technical report
	

	Initial backoff window size
	2 (in terms of frames)
	2 (in terms of frames)
	2 (in terms of frames)
	

	Maximum backoff window size
	65536 (in terms of frames)
	65536 (in terms of frames)
	65536 (in terms of frames)
	

	Initial ranging arrival rate for device-initiated NE
	Poisson distribution
	Poisson distribution
	N.A
	The actual mean value of the Poisson distribution should be derived from Row 2 & Row 3 and Column 3 of Table 4 in M2M technical report

	Initial ranging arrival rate for network-initiated NE
	Poisson distribution
	Poisson distribution
	N.A
	The actual mean value of the Poisson distribution should be derived from Row 2 & Row 3 and Column 3 of Table 4 in M2M technical report

	T31(16m)/T3(16e)
	60 ms
	60 ms
	60 ms
	AMS: AAI-RNG-ACK reception timeout following the transmission of a ranging preamble code.

ABS : AAI-RNG-ACK transmission timeout following the reception of a ranging preamble code
This parameter is applicable when more than 2 M2M devices transmit ranging preamble codes on the same ranging channel.

	Maximum Contention Ranging Retries
	8
	8
	8
	Maximum number of retries on ranging request by ranging preamble code

	Length of paging cycle
	32768 superframes
	32768 superframes
	N.A
	

	Ranging arrival rate for critical system error reporting
	N.A
	N.A
	Not defined.
	Proponents shall provide a reasonable assumption on this.


5 Performance Metrics
The following parameters shall be collected in order to evaluate the performance of technical proposal for initial ranging.

· Statistics of Raging Access Delay: The CDF of the delay for each random access procedure between the first random access attempt and the completion of the random access procedure, for the successfully accessed 16p devices.
· Statistics of Number of Ranging Preamble Transmissions: The CDF of the number of ranging transmissions to perform a random access procedure, for the successfully accessed 16p devices.
· UL Normalized Overhead: the number of ranging resources required for M2M network re-entry divided by the number of successful access attempts. 
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· DL Normalized Overhead: The number of additional bytes (or bits) of MAC control message required for M2M network re-entry divided by the number of successful access attempts. (e.g., dedicated ranging channel allocation bytes and other related control bytes in AAI-SCD, UL AMAP-IE, AAI-PAG-ADV, AAI-RNG-RSP, AAI-RNG-ACK etc.)
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