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1
Introduction

The topic of controlling RACH access following MBMS notification has been addressed in a number of papers brought to earlier meetings but so far there has been no decision made. This paper discusses issues related to RACH access control for MBMS and proposes a solution for inclusion into [1].

2. 
Discussion

It has been agreed that a method of controlling the rate at which UEs access the RACH following MBMS notification is required in order to avoid RACH overload and a number of proposals have been made. 

The majority of the proposals for controlling RACH access following MBMS notification have been based on a concept that the network controls the rate at which UEs access the RACH by signalling a series of access control parameter values. Dependent upon the value of the parameter a fraction of the idle mode UEs, that have joined the MBMS service, are allowed to respond and initiate transmission on the RACH within a time period. If insufficient responses from UEs are received within the time period (counting threshold met) then the network can modify the parameter value that is signalled thereby enabling more UEs to initiate transmission within the next time interval. The process can be continued until sufficient UEs have responded or the parameter is set so that all UEs will have been enabled to transmit.

For the network based solution to RACH access control, it is not necessary to standardise the way in which the RACH access control parameter values are selected, however, it is necessary to standardise the signalling procedure, the access control parameters, their ranges and the UE behaviour.

2.1 Network Procedure for Notification RACH Access Control

The following diagram illustrates the signalling procedures associated with the proposed solution. The network transmits a sequence of RACH access control parameter values for the MBMS service on the MCCH. When a UE receives the MBMS Notification message it evaluates whether it needs to respond and initiate transmission on the RACH based on the received control parameters. If it should transmit then it selects a random time delay within an interval  (access period) before initiating RACH transmission.

Further, the network has the capability to terminate the RACH control procedure either explicitly through the signalling of ‘Stop RACH access procedure’ or implicitly through the assignment of a ptm bearer.
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Figure 1. MBMS RACH Access Control Procedure.

The network can also pause the access control procedure, for example whilst UEs are authenticated, either by suspending MCCH transmissions for the MBMS service or by maintaining the access control parameters at a constant value. 

2.2 RACH Access Control Parameters for MBMS

The use of a RACH access probability factor as a control parameter is already a working assumption and it is proposed that a parameter, p, within the range of [0..1] should be adopted as the primary RACH access control parameter transmitted in the MBMS notification. UEs will test a random number against this parameter to determine whether they are allowed to transmit on the RACH.

In addition, it is proposed that a second parameter, , is used. This parameter represents the time interval within which the UE should select at random a delay, t, which elapses before it initiates RACH access. The parameter  could be either static, or signalled, or derived from the MCCH DRx cycle.

It is proposed to use the following parameters for MBMS RACH access control:

1. RACH access probability factor p within the range [0..1]

2. Access period  in ms

2.3 UE Procedure

Figure 2 illustrates the proposed UE behaviour for MBMS RACH access control:
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Figure 2. UE Behaviour for MBMS RACH Access Control

After receiving a notification for an MBMS service, the UE calculates a random number, r, and compares it with parameter p. If the random number is less than or equal to the parameter then the UE is enabled to transmit on the RACH. It then calculates a delay time, uniformly distributed in the interval [0, ], and waits for this delay period to elapse before initiating RACH transmission. Should the RACH access fail then it continues to receive MCCH and obey notification parameters for the MBMS service.

If the UE is not allowed to transmit or if the RACH access fails it, continues to receive MCCH. When a new notification for the MBMS service is received it calculates a new random number and repeats the threshold test with the new value of parameter p.

If the UE receives an indication that the procedure is complete either through the allocation of a ptm bearer or through an explicit command ‘Stop RACH access procedure’ then it terminates the procedure. Whilst the UE is receiving MCCH following an MBMS notification, if it receives no information for the MBMS service for a time period T then it also terminates the procedure.

3. Conclusions

This paper has proposed a signalling procedure, MBMS RACH access control parameters and UE behaviour for MBMS RACH access. It is proposed that the contents of sections 2.1, 2.2 and 2.3 should be captured in [1].
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