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Introduction

The network can send a multicast service to subscribers via PTP links or PTM links. In order to make full use of the network resource, the network should establish PTM link for subscribers if possible.

The access network can count the number of subscribers belonging to a multicast group in each cell depending on the number of paging responses, so it can determine if to establish PTP links or a PTM links for users. The access network must wait until some paging responses have been received. This has great influence on the accuracy of statistics due to user's mobility.

Another solution is that the SGSN counts the number of subscribers belonging to a multicast group in each RA when a attach/detach, a handover or a RA update procedure is performed. Based on the number of subscribers in each RA, SGSN can determine which type of link will be established, PTP link or PTM link. An example message flow is as follows:
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1)
The GGSN or the multicast service source sends an Alert Group X message to the SGSN, which contains the MBMS Identity, the size of the file and QoS etc.

2)
The SGSN sends a Paging message to mobile stations. The paging parameters may be TMGI, IMSI, P-TMSI or other identifiers.
3)
The mobile station responses to the paging message, sends a service request message to the SGSN.

4)
The SGSN inquires the number of subscribers of the indicated MBMS service in each RA. If the number exceeds a certain number V, which means there are enough subscribers in this RA to use a multicast channel for data transmission, the SGSN will establish a PTM RAB for the user. If the number is smaller than a certain number V, which means there are not enough subscribers in this RA to use a multicast channel for data transmission, the SGSN will establish a PTP RAB for the user as a normal procedure.

5a)
If there are enough subscribers in a RA, the SGSN will establish a PTM RAB for the subscribers.

5b)
If there are not enough subscribers in a RA, the SGSN will establish a PTP RAB for each subscriber.

6)
The SGSN sends an Alert Group X Ack message to the GGSN or the multicast service source to inform the mobile stations are ready.

7)
The MBMS content is sent to the mobile stations via the PTP links or the PTM link.

During this procedure, the SGSN must save the decision for selection of PTP link or PTM link or inquire the number of subscribers in each time when SGSN receives a paging response. In order to avoid this issue, SGSN can page a user with different parameter and the mobile station responds the page with the parameter. So the SGSN can determine which type of link should be established. When the SGSN want to establish a PTM RAB, it pages with multicast service identifier such as TMGI. When the SGSN want to establish a PTP RAB, it pages with user's identity (IMSI or P-TMSI).

An example message flow is as following:
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1)
The GGSN or the multicast service source sends an Alert Group X message to the SGSN, which contains the MBMS Identity, the size of the file and QoS etc.

2)
The SGSN inquires the number of subscribers of the indicated MBMS service in each RA. If the number exceeds a certain number V, which means there are enough subscribers in this RA to use a multicast channel for data transmission, the SGSN will establish a PTM RAB for the user. If the number is smaller than a certain number V, which means there are not enough subscribers in this RA to use a multicast channel for data transmission, the SGSN will establish a PTP RAB for the user as a normal procedure.

3a)
If there are enough subscribers in a RA, the SGSN will establish a PTM RAB for the subscribers.

3a-1)The SGSN sends a Paging message to mobile stations. The paging message includes the multicast service identifier such as TMGI.
3a-2)The mobile station responses to the paging message, sends a service request message to the SGSN. The message includes the multicast service identifier such as TMGI.

3a-3)So the SGSN establishes a PTM RAB to the subscriber and shares the PTM link with other subscribers.

3b)
If there are not enough subscribers in a RA, the SGSN will establish a PTP RAB for each subscriber as normal procedures.

3b-1)The SGSN sends a Paging message to mobile stations. The paging message includes the user's identifier IMSI or P-TMSI.
3b-2)The mobile station responses to the paging message, sends a service request message to the SGSN. The message includes user's identifier, IMSI or P-TMSI.

3c-3)So the SGSN establishes a PTP RAB to the subscriber as normal procedures.

4)
The SGSN sends an Alert Group X Ack message to the GGSN or the multicast service source to inform the mobile stations are ready.

5)
The MBMS content is sent to the mobile stations via the PTP links or the PTM link.
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