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Introduction

The SGSN uses the Mobile Reachable Timer function to help determine whether a UE is still in its service area. For MBMS services, the SGSN may also need to know whether a user of a specific multicast group is still in its service area. By using a similar technique, the SGSN can use the Group Reachable Timer function to help determine it.

Discussion

Background - Mobile Reachable Timer Function (UMTS example)
Normally, a UE can be only one of three mobility management (MM) states, PMM-DETACHED, PMM-IDLE, and PMM-CONNECTED.

If a user is in PMM-DETACHED state, there is no communication between the UE and the SGSN. The SGSN can quickly determine that the user is not in its service area. If user in PMM-CONNETED state, the SGSN can quickly determine that the user is in its service area.

Now the difficulty is when the user in PMM-IDLE state because, among other things, the UE can terminate abnormally. So the SGSN uses the Mobile Reachable Timer function to monitor the UE’s periodic RA update procedure to help determine whether the user is still in its service area.

The Mobile Reachable Timer is stopped when the PMM-CONNECTED state is entered. The Mobile Reachable Timer is reset and started when the state returns to PMM-IDLE. If the Mobile Reachable Timer expires, the SGSN can conclude that the user is out of its service area.

Solution - Group Reachable Timer Function

Similarly, we can also create a timer called Group Reachable Timer and a Group Active User Counter to count the number of users in the PMM-CONNECTED or READY state. Each time the SGSN finds a new multicast group in its service area, it sets up a Group Reachable Timer and Group Active User Counter for that specific multicast group. The SGSN then uses a procedure similar to the Mobile Reachable Timer function to determine whether users of the specific multicast group are still in its service area.

Conclusion

Adjust section 6 of the TR as follows:

Add a new SGSN function as follows:

6.2 SGSN Functions

A number of functions provided by the SGSN for ptp bearer services may be used to provide MBMS:

· The SGSN authenticates users based on subscription data from HLR

· The SGSN authorises the usage of services/resources based on subscription data from HLR

· The SGSN provides user individual service control (ptp services)

· The SGSN provides user individual mobility management

· The SGSN may limit the service area per individual user

· The SGSN stores contexts per activated service per individual user

· The SGSN generates charging data per service for each user

· The SGSN provides CAMEL functions (e.g. prepaid)

· The SGSN establishes RABs on demand when data has to be transferred to the users

· The SGSN may determine whether users of a specific multicast group are in its service area

All these functions may be used in an MBMS architecture (potentially with modifications) for user individual control of MBMS multicast services, i.e. to activate, deactivate, authorise, ... the MBMS services for individual users. The mechanisms for provision of RABs on demand when data is to transfer may need extensions to provide shared resources for MBMS.

And add a new section:

6.15
Group Reachable Timer Function

The Group Reachable Timer and Group Active User Counter are associated with a specific multicast group. The SGSN uses them to monitor whether users of a specific multicast group are in its service area.

The exact value of Group Reachable Timer is FFS, but it shall be longer than the Periodic RA Update Timer used by a UE. The Group Active User Counter is used to count the total number of PMM-CONNECTED or READY state users of a specific multicast group.

The Group Active User Counter is incremented by one every time a user moves to the PMM-CONNECTED or READY state. The Group Active User Counter is decremented by one every time when a user moves from the PMM-CONNECTED or READY state to another state.

The Group Reachable Timer is stopped when the Group Active User Counter is more than zero. The Group Reachable Timer is reset and started when the Group Active User Counter returns to zero.

If the Group Reachable Timer expires, the SGSN can conclude that there are no users of the specific multicast group in its service area.































































































































