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Introduction

In the scope of MBMS it has been agreed that a procedure is needed that triggers the UE to establish an RRC connection based on some probability factor which is broadcast by the network. The UE should perform a test in order to check whether it should establish the RRC connection e.g. by drawing a random number with a given distribution and comparing it to the probability factor.

Possible implementations

In order to realize the procedure to establish the RRC Connection based on the received probability factor two ways can be imagined:

A)

Each time the UE receives the probability factor the UE does one single test in order to check whether it should establish the RRC connection or not as shown in the figure below:
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The UE then only tries to establish an RRC connection in the case it receives the ACCESS INFO information. In the case the transmission fails the UE will not perform the test.

B)

The UE always keeps the last received probability factor and uses it periodically.
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The UE uses this information as long as the session is ongoing or until the UE establishes the RRC connection. In the case the UE receives the value 0 or 1 this means that it shall either never establish the RRC connection or it should establish it immediately. In the case the UE misses one transmission it will continue to use the old value. The risk is then that the UE would unnecessarily establish an RRC connection.

Comparison between the two procedures

Proposal A has more signalling overhead since for each test the ACCESS Info needs to be transmitted to the UE.

Proposal B allows to have a steady stream of UEs that establish an RRC connection which would replace UEs that are moving into different cells. This should allow to prevent recounting in many cases. The RNC could then always release the excess RRC connections.

Proposal

The proposal B seems to have advantages about the proposal A. LG Electronics proposes therefore to agree on the following changes to the TS on MBMS:
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5.2.5
MBMS Counting

MBMS Counting is used to determine the optimum transmission mechanism for a given service.

1. The need for counting is indicated in the notification, and achieved by requesting UEs, belonging to the same MBMS service group, to establish an RRC connection. 

2. The exact number of UEs that need to be brought to RRC connected mode is an RRM issue.

3. Since it is desirable in a specific cell, to avoid bringing a large number of UEs for counting purposes to RRC connected mode at the same time (RACH load, etc), RRM may control the load due to the RRC connection establishment requests, by setting an access "probability factor".

4. Following counting, the number of subscribers that need to be maintained in RRC connected mode or for which the RNC releases their connection, is also an RRM issue. 

5. For a given MBMS service, the counting indication in the notification may be switched on and off, on per-cell basis. This information indicates to the UE whether it shall attempt to read the ACCESS info or not. 
6. The RNC may use notification to indicate counting during an ongoing MBMS session (term used is re-counting). 

7. The RNC receives via Iu from CN information (MBMS service ID) about UEs who are in RRC Connected mode, and have joined the MBMS service. This information may be used for counting purposes.
The MBMS counting function includes a mechanism by which the UTRAN can prompt users interested in a given service to become RRC connected. This procedure is only applicable for UEs in idle mode and relies on the MBMS ACCESS INFORMATION transmitted on the MCCH. The probability factor indicates the probability with which UEs need to attempt an RRC connection procedure. The UE shall use the latest received probability factor at each access period in order to test whether it should establish an RRC Connection. 
In order to trigger counting for a given service, the UTRAN may use the regular MBMS notification mechanism outlined in section 5.2.4 to force UEs interested in the service to read the MCCH information. 

Once a UE detects that the counting procedure is on-going for the specific service it wants to receive, it will attempt to set up an RRC connection based on the probability factor included in the MCCH. [The details of this mechanism will be defined in the Stage 3 specifications]. 

Also, the UE will keep reading the MBMS ACCESS INFORMATION at every access info period until UE becomes RRC connected or counting is no longer required. Whenever it receives new MBMS ACCESS INFORMATION the UE will update its probability factor with the new value. 

The Figure 4 below illustrates this mechanism. The green colour for the MICH indicates when the NI is set for the service. The green colour for the MBMS ACCESS INFORMATION indicates that the counting procedure is on-going and that UEs need to establish an RRC connection based on the included probability factor (PF). For the critical MCCH info, different colours indicate potentially different content.
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Figure 4: Illustration of Access Info period during MBMS counting

For every UE brought to RRC connected state for the purpose of counting, UTRAN will initiate the PMM Connection establishment procedure and will obtain from CN the set of MBMS services these users have joined.

Counting for on-going services (re-counting) will rely on the same scheduling of the MCCH information. The only difference is that UTRAN may use in-band notification instead of the MICH to notify users [FFS based on decision on SNI].
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