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1
Introduction

In general, the mechanism for the counting of idle mode and URA_PCH state UEs has been agreed and has been captured in [1]. However, the description of RACH access for the transmission of an RRC Connection Request or Cell Update is incomplete. By default it could be assumed that R99 RACH access timing will be used unmodified but this may not be optimal. 

This paper proposes that use of the R99 SIB7 based persistence parameters to calculate the delay before commencing power ramping may not be optimal, potentially concentrating RACH access into too small a time interval. It is therefore proposed that it should be possible to transmit an MBMS specific persistence parameter in the MCCH access control transmissions and this would be used in place of the SIB7 derived value. 

2
Discussion

It has been agreed that, for counting, UTRAN will transmit a series of access control messages on MCCH separated in time by an interval 'access info'. Values of 32, 64 or 128 frames have been suggested as values for this interval.

At each event a probability factor, pf, is transmitted and UEs compare an internally generated random number, r, with pf to identify whether they should initiate transmission of an RRC Connection Request or Cell Update message on RACH.

By default it could be assumed that the UE will make the RACH access using R99 procedures. This means that the UE will complete AC-ASC mapping, calculate the persistence parameter, p, for its ASC using the dynamic persistence value set in SIB7 and use this to produce a random delay before initiating RACH power ramping. Dependent upon the current setting of the dynamic persistence value all UEs may initiate their transmissions within a short time interval. The dynamic persistence parameter has a value 2-(n-1), n = 1,..8 and, on its own will result in mean/ 95 per-centile delays (p-1/3.p-1) of between 2/5 (n=2) via 8/24 (n=4) and 32/95 (n=6) to 128/382 (n=8). If n is small then all RACH accesses could fall within the first few frames of the period 'access info'.  If n is set to be large to stretch the persistance value for MBMS accesses, then this will have a detrimental effect on the non MBMS accesses, increasing call setup time.
When setting the value of the probability factor, it is desirable that it is large enough such that, when there are few in the cell, as many will respond as possible, whilst, if there are many in a cell, the RACH is not overloaded. By this means the number of Access Control transmissions that have to be transmitted before counting is complete might be minimised. 

If the SIB7 persistence setting leads to a smaller distribution of delay for RACH access attempts than is necessary, given the length of the 'access info' interval and taking account of the time required for RACH power ramping, RACH transmission and UTRAN delays, then this will restrict the range of probability factor values that can be used. This is because RACH load will be inversly proportional to the length of RACH delay distribution. If, on the other hand, UTRAN can overide the SIB7 based persistence for MBMS transmissions then a wider distribution of RACH access could be enabled reducing the RACH load that might result from a particular value for pf. This is illustrated in the figure. 
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A simple mechanism for achieving MBMS specific delay distribution would be for UTRAN to transmit an MBMS specific persistence parameter with the probability factor in the access control message. It is suggested that:

· The overhead cost in the Access Control message should be small. Use could be optional, the default being for the UE to apply the R99 persistence value.

· The rate at which MBMS RACH access is made can be controlled independently of that for other services,

· There is no need to change the RACH access mechanism, the MBMS persistence value can simply be applied in place of the SIB7 derived value. 

3 Conclusions

A mechanism to enable the independent control of MBMS RACH access delay has been proposed. It is simple to implement and apply. It is requested that this should be considered and if accepted taken into account in the stage 3 definition of message contents and UE procedures.
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