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MBMS subscriber counting

1 Introduction

This paper proposes a way to perform counting of the number of Idle mode MBMS subscribers in the cell.  It is assumed the BSS is responsible to take the decision on setting up a P-T-P or P-T-M bearer for MBMS services in a cell.  Based on GP-032024, if an MBMS Multicast session is going to be started, an indication to the MSs interested in receiving the multicast session shall be done. Mobile stations interested in the indicated MBMS content will report their interest to the network during the counting procedure.

2 Setting up Multicast Session

Before starting a Multicast session in a cell, a counting procedure is needed to count the number of interested MSs in receiving the multicast MBMS service of specific content. This is done in order to determine the most efficient way to transfer the MBMS content to the MBMS subscribers in the cell. Upon receiving a MBMS Session Start message from the SGSN, the BSS, by using a modified paging message described in GP-032024 [1], informs all idle mode MSs to listen to the Notification message sent on PCCCH/CCCH.  MBMS Group Control Channel (MGCCH) is available for the limited number of MSs who have received the “Pointer/Assignment” and therefore the number of responding UL signals for counting will be limited to the number of the interested subscribers. 
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Figure 1: Over view of Idle mode counting

Operators can set the counting parameters such as Expiration time T and the statistical access probability PAccess so that an efficient and optimized performance could be achieved. These parameters are provided in a Counting information message on the Downlink MGCCH and are explained in chapter 4 in this document.

3 Group Membership 

The Temporary Mobile Group Identity, TMGI, is used for group notification purposes. A parameter that lets an MS become a member in the list of subscribers who are supposed to receive specific MBMS service based on their own pre-defined options. The joined MS, by active joining, will let the BM-SC know that specific MBMS content should be sent to this member.  All idle mode MSs subscribing to MBMS receive the TMGI and the pointer on signal number 3.  MSs who have the matching TMGI, will be notified that by using the ”pointer to MGCCH” actively listen to the specific MBMS Group Control Channel where the detailed MBMS info will be sent, (Signal number 4).

4 Proposal for counting 

The counting will be initiated by receiving the MRACH access burst (signal no. 5). If counting result is over the predefined threshold (implementation specific), GERAN shall initiate MBMS p-t-m channel establishment in the cell. 

To start the counting, the following proposal can be implemented.


[image: image2.wmf] 

Number of  

 

received answers statistically 

 

correct ?

 

 

MRACH  = TRUE

 

YES

 

NO

 

Count number of access bursts 

 

in period of  

0

 to

 T

 

Send 

 

Counting i

nformation  

 

T, P

Access

 to MS

 

 

 

Notification Message 

 

NO

 

 

 

Number of users > Threshold? 

 

YES

 

Send decision on  

MGCCH

 

 

 

Send decision on 

 

MGCCH

 

 

 

Set up

 

p

-

t

-

m transmission

 

 

Set up

 

p

-

t

-

p transmission

 

 


Figure 2 Counting for activation of MBMS multicast service
The counting procedure is illustrated in the flowchart above. Upon receiving the notification message, the MS will move to the MGCCH, where Counting Information ( T, PAccess, …) will be sent to MS. The MS will respond with probability PAccess by sending a random access burst during the period between 0 and T.

The number of access bursts from MSs in the cell, sent during the period between 0 and T, will be counted.

If the number of the received answers from MSs was not statistically correct, then the procedure will be repeated with new (higher) PAccess.
Otherwise number of the received answers (N) from MSs will be used to estimate the number of MSs interested in the MBMS clip (N/ PAccess), which will be compared to the threshold value.

If the number is higher than the threshold value, then the decision for P-t-M will be sent to the MS on MGCCH and the network will initiate a P-T-M transmission.

If the number is lower than the threshold value, then the decision for P-t-P will be sent to the MS on MGCCH and each MS will initiate a P-T-P transmission.

Operators can set the counting parameters so that an efficient and optimized performance could be achieved. 
Once the network has reached the Decision _Making _Level, the BSS counter will not count incoming MRACH from the MSs who has already acknowledged their interest with the same TMGI. 

Since an MS can be subscribed to different contents or to different content providers, in case of availability of additional session start, The TMGI will be different and the counter will be initiated based on a new Membership prerequisites.

It is the responsibility of the BSS to separates the different counting sessions for different TMGIs. The correspondent UL burst should be sent after a random period of time before the DL timer expires.  After the expiration the counter will be reset to zero.

To handle the area with high-density traffic, it is possible to set the statistical access probability PAccess  to any value from 0.1% to 100%. [Examples:  0.1%, 1%, 10%, 100%] This is to prevent the congestion problem for instance in stadium scenario.  PAccess = 0.1% will be used for very high-density areas (one of 1000 MSs will be counted), where PAccess = 100% will be used for low-density areas (all MSs will be counted).

 Example for Downlink burst on MGCCH:



Example for UL burst:





T = Expiration time (End time)

 t = Time  selected by MS based on T for sending the MRACH 

 t = Rand (0, T) 

This is the random value selected by one of the mobiles that should be counted. Hopefully each MS will draw a different t to avoid collisions.

5 Conclusion 

This proposal is based on the 3GPP requirement that recommends MBMS solution using minimum Network resources and efficient data transport methods. 

A quick decision makes it possible to set up one singe channel for the MBMS subscribers in the cell without occupying the network resources for other Services. 

In this paper, a method for counting the MBMS subscribers is presented to minimize the usage of network and radio resources. It is flexible and is based on preset prerequisite thresholds set by operators. This method is capable to handle high density as well as low-density cells.   
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