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1.
Introduction
At the Budapest MBMS Ad-hoc the concept of using an MBMS specific persistence value for RACH access was proposed [1] but was not accepted. At WG2#43 [2] (not presented due to lack of time) proposed that use of either an MBMS persistence value or an MBMS maximum number of retransmissions or both should be considered. This Tdoc attempts to illustrate that the time required to count UEs could be reduced if an MBMS specific persistence value were to be used. 

2.
Discussion

It is desirable that RACH access attempts for MBMS counting do not overload the RACH because it can prevent successful counting and it can block non-MBMS RACH access attempts thereby damaging quality of service for non MBMS users.

The method currently available for controlling the rate at which MBMS RACH attempts are made is the use of probability values, p, that are transmitted in the MCCH access control messages. It is therefore essential that the probability factor is chosen such that the number of UEs that respond does not exceed RACH capacity or else blocking will occur and, as is illustrated in [2] UEs will give up RACH access because the maximum number of retransmissions is exceeded.

Overloading of RACH will occur if the rate at which RACH attempts are made exceed the maximum RACH capacity. The probability factor will trigger a particular number of UEs to respond and so the risk of overload will depend both upon the number triggered and the time interval within which they initiate access attempts. This in turn will depend upon the value of the RACH persistence parameter that is used.

If, as is currently proposed, UEs making MBMS RACH access use the RACH persistence parameters that are set in SIB 5/6 and SIB 7 for normal access, the RACH access attempts could be concentrated into a very short period dependent upon the values assigned in the SIBs. If the value for the persistence parameter specified in [3] (approximately 0.5) is used the mean delay (1/q where q is the persistence parameter) is approximately 20ms and 95 per-cent of UEs (3/q) should start access within 60 ms.

Because MCCH access control messages are transmitted with relatively large separation, perhaps 320ms or 640ms, it would be possible for MBMS RACH access to use a smaller persistence value, possibly 4 to 8 times smaller than the value specified in [3], resulting in 95 per-cent of access attempts to be made within 240 or 480ms respectively. The consequences of this are that the number of UE that can be triggered to respond to an MBMS access control message can be increased. This will enable:

· The value of p used in the first MCCH access control message of a counting session to be increased with the potential of reducing the number of access control steps that are required to complete counting.

· The maximum value of p that can be safely used will be larger which may also reduce the number of steps required.

This can be illustrated by the following simple example:

If the number of UEs in a cell is not known then the initial probability value must reflect this uncertainty. By way of an example, if 'N' denotes the estimated maximum possible MBMS UEs in a cell and 'r' the number that can be permitted to respond then an initial value of p,  p1 = r/N could be used. If this produces no responses then one solution would be to set p2 = 2r/N and if there are still no responses p3 = 4r/N. Other options are possible but the doubling of p until responses are received appears to be a practical mechanism. Once responses are received then predictive methods can be used to set later values of p but the doubling mechanism could also be continued until the desired number of responses have been received. Consequently, the number of probability steps and hence the length of the counting interval will depend upon the initial uncertainty regarding the number of UEs in the cell and the maximum RACH load.

Using the probability doubling illustration given above but extending the persistence back-off period by a factor of 4 would save two access control steps and by 8 saves three access control steps as is illustrated in Table 1.

Table 1 illustrates the setting of p by a doubling mechanism when the target maximum responses, r, is limited to, say, 2 for q = 0.5 (normal RACH access control) and either 8 or 16 when q = 0.125 or q = 0.0625 (MBMS RACH access control). There are 50 UEs in the cell, but the estimate of the maximum, N, is 500. The initial p value r/N. There is a target of a total of at least 5 responses and this is achieved for the normal case in 6 cycles but in the smaller persistence case in 3 or 2, partly as a result of a larger initial value for p and partly because larger response totals can be accepted.. 

	Access Control Sequence Number
	Mean number of responses 

	
	p
	q=0.5/ r=2
	p
	q=0.125/ r=8
	p
	q=0.0625/r=16

	1
	0.004
	0.2
	0.016
	0.8
	0.032
	1.6

	2
	0.008
	0.4
	0.032
	1.6
	0.064
	3.2

	3
	0.016
	0.8
	0.064
	3.2
	
	

	4
	0.032
	1.6
	
	
	
	

	5
	0.032
	1.6
	
	
	
	

	6
	0.032
	1.6
	
	
	
	


Table 1. Illustration of responses and counting steps

Although the example is simplistic it illustrates how additional steps and constraints on the maximum value of p increase the number of access control steps that are required to complete counting as a result of using a longer period for MBMS RACH attempts. 

It must be noted, however, that the normal (non MBMS) persistence parameter is highly dependent upon the dynamic persistence parameter that is set in SIB 7. This has a value of between 2-0 and 2-7 and consequently the value defined in [3] and used here, 2-1, is at the lower end of its range. The MBMS substitute examples used here correspond to values of 2-3 and 2-4 and so are within the range that could be set for normal RACH. The value of an MBMS specific persistence value will therefore depend upon the current setting of the dynamic persistence value in SIB7. 
It is therefore proposed that the optional use of an MBMS specific RACH persistence value should be reconsidered. It could be signalled within the MCCH access control message and would add 3 bits plus a default indication to the message content. If omitted the normal RACH persistence would apply and if the normal (SIB 7) RACH persistence value were smaller than that specified for MBMS RACH then the normal value should be used in place of the MBMS value.

In [2] it is suggested that the maximum number of permitted transmissions might be increased for MBMS RACH access. It is suggested here that there should be no difference in this parameter between MBMS or normal access since MBMS access would then achieve a better probability of success than normal RACH access, which cannot be desirable.

3.
Conclusions

It is suggested that the use of an, optional, MBMS specific persistence value should be reconsidered because it could enable reduced MBMS counting intervals when the normal RACH persistence value is set to a high value. It would also set a minimum RACH access response interval that UTRAN could use to estimate the setting of access control probability values.
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