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1. Introduction

Option G in TR 23.846 describes an architecture option for MBMS where the multicast mode is realised by transparent interworking with standard IGMP/MLD up to the GGSN.

Ericsson supports this general approach, but believes the procedure for multicast service activation can be clearly enhanced in terms of re-use of existing GPRS principles and functionality, as well as in terms of robustness of the architecture.

This contribution describes these enhancements and proposes to include this procedure in the TR, either as an alternative to the existing procedure in option G or as a replacement.

2. Discussion

The MBMS Multicast Service Activation procedure currently described in option G of TR 23.846 has a number of particularities that we see as weak points or unnecessary complications.

One particularity is that the Joining phase only results in the creation of an MBMS Context in the GGSN but not in the SGSN; in particular no tunnels or relationships are established in the core network at this stage. This doesn’t seem to bring any serious benefit, as establishing contexts and tunnels in the core network does not consume any expensive or scarce resource, especially when considering that there won’t be thousands of multicast services in a network and these resources are mostly shared among many users. On the contrary this delayed establishment of resources in the core network would only produce additional delays (even though perhaps small) when the resources have to be set up and also the HLR subscription would be checked at a very late stage, leaving little chance to users to possibly correct problems with their subscription before the transmission starts.

Since there is no obvious benefit with such delayed procedure but several drawbacks, we propose to set up the core network resources at the time of activation of the multicast service (as with all other architecture options).

Another particularity of the architecture option G is the flow of messages for the establishment of the core network resources. There is first a flow of messages from the GGSN towards the RNC (notification) followed by a flow from the RNC towards the GGSN. This was apparently meant to address the Iu-flex problem by using a default SGSN. However, the solution that has been retained for Iu-flex is the one relying on multiple flows to the RNC and not the default SGSN alternative. And moreover, the solution for Iu-flex should be independent of the way the core network resources are established (indeed, the procedure proposed in this paper could support any of the previously considered Iu-flex solutions).

Besides the fact that Iu-flex does not justify the current procedure described in option G, the notification part would require completely new functionality, i.e. not re-using any GPRS principle, in particular in the RNC which until now was not involved in establishment of core network resources (i.e. GTP tunnels between SGSN and GGSN). The RNC serves as a simple relay of information from the GGSN to the SGSN, which is unnatural and in fact unnecessary.

In Ericsson’s view, it is much more natural to establish the core network resources from the GGSN directly since this is the interworking point between the IGMP/MLD signalling and the MBMS procedures. The enhanced procedure described below does not involve the RNC in the set-up of core network resources.

Finally the procedure currently described under option G doesn’t seem to work properly in case of a split terminal, in particular when multiple PDP contexts with different IP addresses are supported.

Since IGMP/MLD is sent transparently through the MT, the MT has no means to correlate the MBMS bearer activation with the PDP context over which the Join message was sent. This means that the MT would not be able to forward the MBMS downlink data to the right IP stack in the TE if more than one PDP context with different IP addresses (i.e. multiple “primary” PDP contexts) had been activated (and probably even with only one PDP context active, depending on how the MT is implemented).

To overcome this problem, an explicit MBMS signalling from SGSN to UE is required, through which the MT would learn the ID of the pre-established PDP context. This signalling towards the UE would also bring other benefits in other aspects, like for instance encryption, depending on the solutions adopted.

3. Proposal

It is proposed to include the procedures below under option G of TR 23.846 either as a replacement of, or as an alternative to, the existing procedures in sections 7.7.1 to 7.7.3.

3.1 MBMS Multicast Service Activation

MBMS multicast service activation is the procedure by which the user signals his interest in receiving a multicast service identified by an IP multicast address.

The user first establishes a standard, typically best-effort, PDP context towards an APN providing access to MBMS multicast services. This APN will usually be the same as the one used for WAP, or normal Internet access. This, for instance, allows the user to browse the web/WAP portal of the operator and click on a link identifying a multicast service in which he is interested and indicating that the transmission is about to start, or ongoing. Clicking on the appropriate link would then trigger the sending of an IGMP/MLD Join message. This is of course only an example scenario; the user could be informed about MBMS multicast services by any suitable means and start directly the multicast application in its terminal by introducing the IP multicast address he is interested in.

The actual MBMS service activation is initiated by sending an IGMP/MLD Join message over the pre-established PDP context, which is received by the GGSN and initiates the necessary MBMS signalling, as shown in Figure 1.
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Figure 1: Activation of an MBMS multicast service

1.
The UE establishes a general-purpose PDP context towards an APN allowing access to MBMS multicast services.

2.
The UE sends an IGMP/MLD Join message to indicate its wish to receive data from a particular multicast group. The multicast group is identified by an IP multicast address.

3.
The GGSN receives the Join request and contacts the BM-SC to determine if the IP multicast address requested by the UE corresponds to a valid MBMS multicast service and, in the affirmative, to control if the user is allowed to join this multicast group.


If the IP multicast address requested is not recognised by the BM-SC, the GGSN may treat the request as a transparent IP multicast procedure and act as a normal IP multicast router according to the procedure described in 3GPP TS 29.061 (i.e. provide IP multicast distribution over the general-purpose PDP context).


If the Join request is properly authorised, the GGSN creates a UE-specific MBMS Context.

4.
The GGSN sends a Create MBMS Context Request to the SGSN serving the UE containing, among other parameters, the IP multicast address of the group being joined, the APN over which the Join request was received and the NSAPI of the PDP Context over which the Join request was received.

5.
The SGSN verifies that the user has an appropriate subscription to access MBMS services and creates a UE-specific MBMS Context. The SGSN then sends an Activate MBMS Context Request to the UE containing, among other parameters, the IP multicast address of the group being joined, the allocated TMGI, the NSAPI of the PDP context over which the Join request was sent, the corresponding APN and possibly the decryption key (e.g. if the transmission is ongoing).

6.
The UE links the MBMS context being created to the PDP context identified by the NSAPI received in the Activate MBMS Context Request. This allows the UE to forward the multicast data received over the MBMS bearer to the proper application in the UE.


The UE then sends an Activate MBMS Context Accept to the SGSN to confirm the activation of the MBMS Context.

7.
The SGSN sends a Create MBMS Context Response to the GGSN to confirm the successful activation of the MBMS Context for this UE. If a GTP tunnel was already established between the SGSN and GGSN for this MBMS multicast group, the SGSN does not establish any new GTP tunnel.

8.
The SGSN requests establishment of a Radio Access Bearer to the RAN in order to establish an Iu control plane for the UE and to create a UE-specific MBMS Context. Depending on the number of UEs having joined the same MBMS multicast group, the RNC may decide to establish only one user plane for all these UEs.

3.2 MBMS Broadcast Service Activation

The procedure for activation of an MBMS broadcast service is similar to the procedure for MBMS multicast service activation. The main differences are:

· An MBMS broadcast service is not activated on request from a UE but upon direct request from the BM-SC to the GGSN (or possibly by O&M).

· There is no dedicated signalling per UE and the network does not maintain any per-UE state.

How the channels allocated to ongoing broadcast transmissions are signalled to the UEs is FFS and subject to RAN decisions.

3.3 MBMS RAB Setup

During long periods of inactivity, the RNC might decide to release the radio resources (e.g. channel switching to RRC paging states). It is therefore necessary to re-establish the radio resources when data transmission resumes (e.g. channel switching to RRC common/dedicated channel states). Alternatively it should be considered to release the RAB's completely during longer idle periods. In this case, re-establishing the radio resources when data transmission resumes may be less efficient. The actual details related to radio resource handling are however left for further investigation in RAN groups. The high-level procedure is shown in Figure 2.
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Figure 2: MBMS RAB setup

1.
The GGSN receives downlink data from the BM-SC for an established MBMS Context and as usual forwards it to the SGSNs that have users interested in the MBMS service.

2.
The SGSN upon reception of the MBMS data while there is no RAB established for this MBMS Context sends a RAB establishment request to the RAN.

3.
The RAN sends a notification to all UEs that have an active MBMS context in the RNC, which makes them switch to the appropriate state.

4.
The RAN establishes the necessary radio resources.

5.
The MBMS data transmission towards the UEs is resumed.
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