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1. Introduction

RAN3 and SA2 are discussing whether to provide RNC the number of idle mode UEs per RA at session start. 
Samsung believes this information could be useful in deciding the initial probability factor, and that it should be signaled over Iu.
This contribution presents some simulation results to see whether having the number of idle mode UEs per RA helps or not.
2. PF Setting Algorithm & Simulation Result
CRNC is supposed to generate a series of PFs during a counting procedure. There could be many strategies in setting PFs which is implementation issue. 
[1] shows a nice PF setting algorithm, which can be summarized as below.
1. CRNC decides an initial PF when it receives SESSION START from SGSN. 
2. CRNC transmit an Access Info, and see how many responses are detected. Response could be RRC CONNECTION REQUEST message with cause value of MBMS reception.
3. CRNC updates PF
· next PF = 10 * current PF, if there are no responses. 
· next PF= (k-L)/L * current PF, L is the number of responses. k is the number of remaining responses that should be received for PTM decision to be made after the previous counting step. 

4. CRNC ends counting procedure for a cell when one of below conditions is met.
 
· Iu linking delay is elapsed since PF = 1 was applied 
· Number of connected mode UEs becomes equal to or larger than threshold value

Iu linking delay is the time between the moment a RRC CONNECTION REQUEST message is sent and the moment the Iu Linking Request arrives SRNC.
Simulation is performed to see how many counting steps are required with the above algorithm.

Simulation Assumption.
· One RA of a RNC is consisted with 128 cells.

· idle mode UEs are randomly distributed over cells

· PTP/PTM threshold is 7
· At most 4 UEs can send RRC CONNECTION REQUEST during an access period

· Access period is 320 msec, and Linking delay is 500 msec. So a UE’s Linking Request who sent RRC CONNECTION REQUEST at AP(x) arrives SRNC at AP(x+1)
4 different cases to be simulated is shown in table 1.
Table 1
	
	Case 1
	Case 2
	Case 3
	Case 4

	Total nb of idle mode UEs in a RA
	493506
	50487
	5033
	474

	Max nb of UEs in a cell
	7695
	1025
	123
	17

	Min nb of UEs in a cell
	7
	4
	0
	0


Table 2,3 and 4 shows the number of access periods and the number of cells RACH overflow happens when the initial PF is 0.001, 0.01 and 0.1 respectively. 
RACH overflow is defined as the situation where more than 32 UEs are trying RACH access during an access period, where the possibility of multiple UE’s choosing the same preamble is high.
Table 2: initial PF is 0.001
	
	Case 1
	Case 2
	Case 3
	Case 4

	Average Number of Access Periods
	3.41
	4.34
	5.46
	5.78

	Number of RACH overflows
	0
	0
	0
	0


Table 3: initial PF is 0.01
	
	Case 1
	Case 2
	Case 3
	Case 4

	Average Number of Access Periods
	3.08
	3.36
	4.46
	4.78

	Number of RACH overflows
	75
	0
	0
	0


.

Table 5: initial PF is 0.1
	
	Case 1
	Case 2
	Case 3
	Case 4

	Average Number of Access Periods
	3.02
	3.04
	3.47
	3.86

	Number of RACH overflows
	119
	78
	0
	0


From the result, it is clear that better performance is achieved with better initial PF. For example, initial PF of 0.001 is working fine for the case 1 and case 2, but not for case 3 and case 4. On the other hand, initial PF of 0.1 make counting procedures complete in 4 APs in every case, but it causes RACH overflow in case 1 and case 2. 
4. Conclusion

It has been shown that setting initial PF is very critical in counting procedure. RNC can make use of various information such as geographical statistics (cells belonging to downtown or stadium etc), available RACH resource per cell and the activities of non-MBMS UEs etc. these information will be provided via O&M or non standardized way. 

However one critical information in setting PF, which should be supported in standard, is the number of UEs interested in the MBMS service. 
Since counting is performed cell by cell and the information has RA wide significance, we can not use the information directly. 

But even very simple adaptation of initial PF will enhance counting procedure. 
For example, we can have following simple algorithm in selecting the initial PF.

· Initial PF = 0.001, when the number of idle mode UE is more than TH_1
· Initial PF = 0.01, when the number of idle mode UE is in between TH_1 and TH_2
· Initial PF = 0.1, when the number of idle mode UE is less than TH_2

Let’s assume TH_1 = 100000 and TH_2 = 1000, then the average number of access periods and the number of RACH overflows for case 1/2/3/4 will be;

Table 5: initial PF is set adaptively

	
	Case 1
	Case 2
	Case 3
	Case 4

	Average Number of Access Periods
	3.41
	3.36
	4.46
	3.86

	Number of RACH overflows
	0
	0
	0
	0


Samsung believes that having the number of idle mode UEs per RA will help to expedite counting procedure. Therefore it is proposed to ask RAN3/SA2 to signal the value over Iu.
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