3GPP TSG-GERAN #53                                                             
GP-120272
Hamburg, Germany, Feb 27 – March 2, 2012
                 Agenda item 7.2.5.3.9
Source: Telefon AB LM Ericsson, ST-Ericsson      

OSAP reference requirements
1. Introduction

A mechanism for enhancing Access Grant Channel, AGCH, capacity called optimized system access procedure (OSAP) is described in a companion paper [1] and here it’s evaluated how large the MS specific reference information included AGCH assignment messages needs to be (i.e. the length of reference information in bits) to ensure an acceptably robust access request-access response matching performance. The importance of the references are evaluated against the access success rate of the mobile station to ensure that the proposed reference length doesn’t have any impact on performance as compared to existing procedures. Further results showing the decrease of AGCH utilization that can be realized by increasing the number of MS addressed by a single access response message (i.e. a single AGCH assignment message) are presented.
2. Simulation Assumptions

The traffic model used for the following evaluation is users arriving independently of each other with an arrival rate of 20 users per second. The number of references refers to how many of its most recently transmitted channel request messages an MS should consider when reading immediate assignment messages on the access grant channel in an attempt to find one having information that matches the random bits and Air Frame Number bits corresponding to a recently transmitted channel request message. Random bits refer to the length (in bits) of the random bits included in an access request message that are echoed in an assignment message. Air Frame Number bits refer to how many of the least significant bits of the TDMA frame number corresponding to the burst in which an access request message was sent that are echoed in an assignment message.

Table 1. Evaluation variables
	Parameter
	Value
	Comment

	Arrival rate, λ
	20 [users/s]

	As users are arriving independently of each other the arrival process is a Poisson arrival process

	Number of references
	1, 3
	-

	Random bits
	4, 8, 12, 16
	-

	Air Frame Number bits
	4, 8, 12, 16
	Using the least significant bits as reference


Table 2. Evaluation criteria
	Parameter
	Value
	Comment

	Access succcess rate, ASR
	-
	-

	AGCH utilization
	-
	-

	Distribution of simultaneous assigned OSAP capable MSs
	-
	Percentage of Extended Immediate Assignment messages that are addressing one, or more, OSAP capable MSs


Table 3. Protocol specific parameters

	Parameter
	Value
	Comment

	CCCH assumptions

· Tx-integer

· S

· Max. retrans (M)

· T3142

· T3146
	20

109

4

5 sec.

(Tx+2S)/217=1.1 sec.
	See 3GPP TS 44.018 for implementation details

	BCCH configuration
	Non-combined
	

	AGCH prioritized over PCH
	Yes
	No paging load

	AGCH multiplexing
	4
	Maximum number of OSAP capable MSs multiplexed into one Extended Immediate Assignment


Table 4. Link specific settings
	Parameter
	Value
	Comment

	Channel profile
	TU3


	

	Receiver type UL
	MRC
	


Table 1 summarize the evaluation variables.  Table 2 specifies the evaluation criteria. In Table 3 and Table 4 the relevant protocol and link specific parameters are summarized, respectively. Further, Figure 1 specifies the uplink and downlink C/I ratios.
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Figure 1. CDF of C/I distribution

Table 3 summarizes the protocol specific parameters based on the simulation assumption agreed for the GERAN IMTC study [ref].
3. Simulation results

In Figure 2 the access success rate for the evaluation variables as per Table 1 is presented. In the legend the “Random” refers to the length of the random reference (in bits), and “NrOfRef” refers to how many of its last references a mobile station has to refer to when reading immediate assignment messages. The x-axis denotes the length of the air frame number reference.
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Figure 2. ASR for different reference lengths
With an AGCH multiplexing factor of 4 as used in this paper, the utilization of the AGCH is 41.6%, as compared to 53.7% using the existing scheme. A distribution of the multiplexing is showed in Figure 3.
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Figure 3. Distribution of number of multiplexed OSAP capable MSs
In Figure 3 the utilization and distribution of multiplexing factor are presented, where 0 denotes that no (extended) immediate assignment is sent, 1 denotes that one OSAP capable MS is addressed in one extended immediate assignment, 2 denotes that two OSAP capable MSs are addressed in an extended immediate assignment and so forth.
4. Conclusions
From Figure 1 it can be seen that setting the “random bits” length to 4 bits and the “air frame number bits” length to 12 bits is a conservative option that has no impact on performance. Further, to ensure that the chosen reference lengths maintain sufficient robustness it’s proposed that an OSAP capable mobile only should regard its last reference (i.e. the last transmitted access request message) when listening to the AGCH.

It’s left for future studies to in detail investigate the capacity of OSAP, but given a total reference length of 16 bits it is possible to multiplex up to 7 OSAP capable mobile stations in one extended immediate assignment [1]. 

5. Reference:
[1] – GP-120241, Optimized System Access Procedure, Telefon AB LM Ericsson, GERAN#53, Hamburg, Germany, February 27 ~ March 2, 2012
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