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Performance evaluation on IPA message
1 Introduction
As analyzed in [1] [2] in previous meetings, when considering the CCCH capacity, AGCH is the bottleneck compared with the RACH. One possible method is to introduce a new message to assign PS resources to more than one mobile as described in [3][4]. This paper provides performance evaluation of the new method to show the benefits of this new method.
2 Performance of IPA
Considering the increasing penetration of smart phones and M2M devices, the signalling overload on CCCH is becoming a serious issue. According to some information in some Asian cities, the load of PS access request is very high, e.g. there could be more than 20 users to request PS resources per second during busy hour. But within 51-multiframe, maximum number of downlink CCCH block is 9 but in reality it is generally much lower than this as some CCCH blocks are used for paging. There is no possibility to assign PS resource for more than 9*4=36 users per second but in practice it is much less than 9 per CCCH.
In CS domain, the network can respond to the channel request by assigning two devices in one immediate assignment extended message. If this legacy method can be introduced to the assignment of PS resource, AGCH capacity can be improved greatly. 
Using a new Immediate Packet Assignment message, within one AGCH block it is possible to assign packet resource to two or three mobiles and AGCH capacity can be improved significantly without the need for additional physical resources (i.e. more common control channels). Moreover, the extra AGCH blocks can be used to send paging or CS assignment message, thus this method can reduce not only AGCH but can also reduce PCH congestion. 

2.1 Simulation assumptions
Simulation assumptions are same as those described in Annex A of [5]. Scenario type T1 is simulated, and arrival of mobile stations follow Poisson distribution and the arrival rate of mobiles is described by λ value which is number of arrival mobiles per second, see following table 1. All procedures including initial access and retransmission follow the rules defined in 44.018. Evaluations were made including RACH and AGCH on protocol level simulations for one cell with one non-combined BCCH. 
Table 1 arrival rate of mobile station
	λ
(arrivals/second)
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	55
	60
	65
	70
	75
	80


Note:

1- user: assigning uplink TBF for one mobile in one AGCH radio block, i.e. legacy method.


2- user: assigning uplink TBF for two mobiles in one AGCH radio block.

3- user: assigning uplink TBF for three mobiles in one AGCH radio block.

2.2 Performance comparison

Figure 1 is the Access Success Rate (ASR) for 1-user, 2-users and 3-users per assignment message respectively. From figure 1, it is obvious that the ASR of 2-users and 3-users is almost doubled and tripled compared to the ASR of 1-user. 
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Figure 1: Comparison of ASR 
3 Conclusion
Immediate Packet Assignment message can efficiently increase the CCCH capacity by assigning packet resource for more than one mobile. Simulations are made for the proposed IPA message and legacy immediate assignment message. From the simulation results, performance comparisons are made between 1-user (one AGCH block assigning one mobile), 2-users (one AGCH block assigning two mobiles) and 3-users (one AGCH block assigning three mobiles) mechanism. Results show that the ASR of 2-users and 3-users is almost doubled and tripled compared to the ASR of 1-user, which is a very significant performance improve.
Proposal: it is proposed to support assigning packet resource for two or three mobiles in one AGCH block by introducing a new Immediate Packet Assignment message.
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