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1
Introduction

In WG2#38 the general principles of the MBMS Access Control Procedure were agreed and supporting text was incorporated into [1]. The text added does not, however, fully describe the UE behaviour for the RACH Access Control mechanism. 

2
Discussion

It has been agreed that the rate at which UEs initiate RRC connections during counting and recounting will be regulated by a sequence of probability factors transmitted by the network on the MCCH. UEs receiving the MCCH will decide whether to initiate an RRC Connection Request based on the magnitude of the probability factor. This has been captured in [1].

Access Control Parameters and Associated Behaviour

Whilst capturing the basis of RACH access control for counting/ recounting this does not fully describe UE behaviour. It is proposed that the following also needs to be captured as well:

(i)
In addition to the probability factor, p, the access control procedure requires a second parameter, , which represents a time period within which a UE, that is triggered by the to initiate the RRC connection by the probability factor, will initiate RACH access, otherwise all triggered UEs will initiate an RACH access at the same time.

The time interval, , could be specified on MCCH with the probability factor, p, or it could be specified with MCCH parameters on BCCH or it could be derived from the MCCH DRx cycle. The options to be adopted are ffs.

(ii)
UEs that are triggered to initiate RACH access (for transition to an RRC connected state) should select a delay interval, t, uniformly distributed across time interval, , and apply that delay before initiating RACH access.

(iii)
The UE should use the probability factor to identify whether it should initiate a transfer to connected mode by selecting a random number and comparing it with the probability factor. If the random number is less than or equal to the probability factor then the UE is enabled to initiate transition to connected mode.

It is necessary to introduce the time interval, , and the associated behaviour to prevent all UEs triggered by the probability function from accessing the RACH at once. The existing RACH persistence mechanism exists for a different purpose and is not configured for MBMS access control.

The UE behaviour when receiving a probability factor is illustrated by the following diagram:
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Figure 1. UE Procedure on receiving MBMS probability factor

3
Conclusion

In this document the relevance of an additional parameter has been discussed, defining an individual time interval before an UE initiates an RACH acces. It is proposed that the additional function for the access control procedure should be adopted and, together with a description of UE behaviour, incorporated into [1] according to the text proposal in the annex.
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Annex

11.1
MBMS Access Control Procedure

MCCH messages initiating counting or recounting cause multiple responses from UEs within a cell. This may result in RACH congestion if number of UEs is high in a cell. To avoid this, CRNC may perform MBMS access control procedure during counting or recounting procedure. MBMS access control procedure is described in Figure 26. 
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Figure 26: MBMS Access Control Procedure
1. CRNC calculates an initial probability factor for a MBMS service when a MCCH message causing counting or recounting is about to be sent. 

2. CRNC includes the probability factor into the MCCH message and sends it to UEs. This can be done in MBMS Group Notification. 
3. UEs perform RRC connection request procedure using the probability factor received in step 2. The procedure to be completed by the UE is described in section 11.2 below. UEs keep listening to MCCH to get updated probability factor until they succeed to establish RRC connection or the counting procedure is terminated. 

4. CRNC detects the probability factor needs to be updated. Detecting mechanism is not to be standardized.

5. CRNC recalculates the probability factor. The way of calculating new probability factor is not to be standardized.

6. CRNC includes the updated probability factor into the MCCH message and sends it to UEs.

7. UEs perform RRC connection request procedure using the new probability factor. UEs keep listening to MCCH to get updated probability factor until they succeed to establish RRC connection.

CRNC and UEs who are still trying to perform the RRC connection request procedure repeat step 3 ~ step 7 until e.g. counting or recounting procedure ends.
11.2 UE Procedure on Receiving a Probability Factor

The procedure to be followed by a UE that is taking part in the counting process for a service is illustrated in Figure xX. 
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Figure x:. UE Behaviour on Receiving a Probability Factor Message

If a UE is required to respond to a probability factor for an MBMS service and it receives an MCCH message containing a probability factor for this service it will complete the following:

 1.
It selects a random number, r, uniformly distributed between 0 and 1 and compares this number with the probability factor p.

2.
If the value of r is greater than p, the UE exits the procedure and waits for the next MCCH message.

3.
If the value of r is less than or equal to p, the UE selects a time interval t uniformly distributed between 0 and . The way in which the value of  is signalled is ffs. For example it may be signalled with the probability factor p, broadcast on BCCH or derived from the MCCH DRx cycle. 

4.
The UE waits for time t before initiating RACH access for transfer to a connected state.

_1128772468.ppt


RACH access control 그림





UEs

CRNC

1. Setting of the initial probability factor

2. Signaling the initial probability factor 

6. Signaling the updated probability factor 

4. Detecting the needs for updating

5. Updating to the optimum probability factor

3. request RRC connection based on the initial probability factor

7. request RRC connection based on the updated probability factor








_1129916698.doc


Probability factor received



(p, )







Select a random number, r, uniformly distributed over [0,1]







r < p







Wait for MCCH







False







True







Select a time delay, t, uniformly distributed over  [0,]







Wait time, t.







Initiate RACH Access












