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Introduction

This document is written slightly late; hence it is constructed as comments to S2-033961 from Siemens (and thus can be viewed as early comments!)
Currently TR 23.246 does not take into account a verification of UE’s bearer capabilities. QoS attribute values are obviously not fixed for all MBMS bearer services. And, when MBMS bearer services are provided with differing QoS values then potentially not every UE will be able to handle any possible MBMS bearer QoS, e.g. any possible bitrate. As a result a user might activate MBMS services that the UE can not handle. Probably the user would be charged for services that can not be used.

It is proposed to verify the UE’s bearer capabilities at MBMS multicast activation. As the QoS values may change per session it is necessary to verify the UE capabilities with the upper limit of QoS values used by the MBMS bearer service. The required MBMS bearer capabilities are defined by the MBMS user service and these capabilities need to be added to the MBMS bearer context to allow for verification at MBMS activation.

Currently the activation procedure allows accepting an activation before it is authorised by GGSN/BMSC. As it makes such an authorisation verification obsolete this possibility should be deleted.

Other alternatives propose verification at BMSC. This would require to to transfer also the access technology to the BMSC and to restart verification with BMSC when the access technology changes while the MBMS bearer is activated. However, not all characteristics of the mobile which determine whether or not it can receive the multicast are purely bearer related. For example, the audio/video codecs that the mobile supports and other information that could be contained in something like WAP’s UAProf are probably relevant.  Possibly, providing a 2 layer process might be the best solution.
Already existing UE capability information is handled by the SGSN. This reduces the signalling load at access system change as this may change the UE capability. It is proposed to add a verification of UE MBMS bearer and applciation capabilities to the MBMS activation procedure as indicated below. 
Proposed modifications

6.2 MBMS Bearer Context

The MBMS Bearer Context, which is referred to as MBMS Service Context in RAN, contains all information describing a particular bearer of an MBMS service and is created in each node involved in the delivery of the MBMS data.

An MBMS Bearer Context is created in the SGSN and GGSN when the first MBMS UE Context is created in the node or when a downstream node requests it. The MBMS Bearer Context is statically configured in the BM-SC; how this is done is out of the scope of this specification. The MBMS Bearer Context is created in the SRNC when a first MBMS UE Context is created in SRNC. Session Start procedure may create MBMS Bearer Context in an RNC which has no MBMS Bearer Context yet. Furthermore, it is FFS whether the state model described below is applicable as such to the RAN or whether it needs to be extended to cover the case of the RAN properly.

An MBMS Bearer Context, once created, can be in one of two states reflecting the activity status of the corresponding MBMS bearer.
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Figure 1: MBMS Bearer Context State Model

‘Active’ reflects the state of an MBMS Bearer Context in which user plane resources are required in the network for the transfer of MBMS data. This state is maintained as long as there is a corresponding MBMS session ongoing.

‘Standby’ reflects the state of an MBMS Bearer Context in which no user plane resources are required in the network for the transfer of MBMS data. This state is maintained as long as there is no corresponding MBMS session ongoing.

The content of the MBMS Bearer Context is described in Table 1.

Table 1: MBMS Bearer Context

Parameter
Description
RAN
SGSN
GGSN
BM-SC

IP multicast address
IP multicast address identifying the MBMS bearer described by this MBMS Bearer Context.
X
X
X
X

APN
Access Point Name on which this IP multicast address is defined.
X
X
X
FFS

TMGI
Temporary Mobile Group Identity allocated to the MBMS bearer.
X
X
X
X

State
State of activity of the MBMS bearer (‘standby’ or ‘active’)
FFS
X
X
X

Required Bearer Capabilities
Minimum bearer capabilities the UE needs to support 

X
X
X

QoS
Quality of Service required for the MBMS bearer.
X
X
X
X

MBMS Service Area
Area over which the MBMS service has to be distributed.
X
X
X
X

List of downstream nodes
List of downstream nodes that have requested the MBMS bearer and to which notifications and MBMS data have to be forwarded.

X
X
X

Number of UEs1) (FFS)
Number of UEs hosted by the node that have joined the multicast service.
FFS
X
X
FFS

FFS
FFS












Editor’s note 1: Number of UEs may be used to determine when the last UE leaves the node and/or for content-provider charging. The RAN knows how many UEs in RRC-CONNECTED mode are interested in a multicast service, however it does not know how many UEs in RRC-IDLE mode are interested in the service, hence the meaning and relevance of this parameter for the RAN are FFS.

8.2
MBMS Multicast Service Activation

The MBMS multicast service activation procedure registers the user in the network to enable the reception of data from a specific MBMS multicast service. The activation is a signalling  procedure between the UE and the network. The procedure establishes MBMS UE contexts in UE, SGSN and GGSN and RNC  for each activated MBMS multicast service comparable to regular PDP contexts.
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Figure 2. The activation of an MBMS multicast service

1.
The UE activates a default, typically best-effort PDP context if not already established. This can be a PDP context used for basic IP services like WAP or Internet access, or it might be the signalling PDP context used for IMS access.
2.
The UE sends an IGMP (IPv4) or MLD (IPv6) Join message over the default PDP context to signal its interest in receiving a particular multicast service identified by an IP multicast address.

3.
The GGSN sends an MBMS Authorization Request seeking authorization for the activating UE to receive data. The authorization decision is provided in the MBMS Authorization Response together with the APN to be used for creation of the MBMS UE context. If the MBMS Authorization Response indicates that the UE is not authorized to receive the MBMS data the process terminates with no additional message exchange.

4.
The GGSN receives the IGMP/MLD Join request and sends an MBMS Notification Request (IP multicast address, APN, Linked NSAPI) to the SGSN. Linked NSAPI is set equal to the NSAPI of the PDP context over which the Join request was received. The IP multicast address is the one requested by the UE in the Join request. The APN may be different from the APN to which the default PDP context has been activated. In any case, the APN may resolve to a GGSN that is different from the GGSN receiving the IGMP/MLD Join request. . The GGSN starts a MBMS Activation Timer as GGSN may receive no response, e.g. in case SGSN or UE does not support MBMS.
5.
The SGSN sends a Request MBMS Context Activation (IP multicast address, APN, Linked NSAPI) to the UE to request it to activate an MBMS context. Linked NSAPI allows the UE to associate the MBMS Context with the PDP context over which it sent the IGMP/MLD Join message in step 2.

6.
The UE creates an MBMS UE context and sends an Activate MBMS Context Request (IP multicast address, APN, MBMS bearer capabilities, MBMS application capabilities) to the SGSN. The IP multicast address identifies the MBMS multicast service, which the UE wants to join/activate. An APN may indicate a specific GGSN. The MBMS bearer capabilities indicate the maximum QoS the UE can handle.
7
The SGSN sends a MBMS Notification Response (Cause) to the GGSN that sent the MBMS Notification Request, where Cause shall indicate successful or unsuccessful MBMS context activation for the reason of SGSN or UE (Cause is FFS). Upon reception of the response message with Cause indicating unsuccessful operation or time-out of the MBMS Activation Timer in the GGSN, the GGSN may fallback to IP multicast access as defined in 3GPP TS 29.061 [4].
8.
Security Functions may be performed, e.g. to authenticate the UE.

9.
It is FFS whether the SGSN performs a subscription check for the requested MBMS multicast service identified by the IP multicast address and APN or whether another network entity performs this check. The SGSN creates an MBMS UE context and sends a Create MBMS Context Requests (IP multicast address, APN, MBMS application capabilities) to the GGSN. 

10. The GGSN sends an MBMS Authorization Request (MBMS application capabilities) seeking authorization for the activating UE to receive service data and checking that the UE is capable of receiving the service data. The authorization decision is provided in the MBMS Authorization Response.
11. If the GGSN does not have the MBMS Bearer Context information for this MBMS bearer service, the GGSN sends a MBMS Registration Request to the BM-SC. See subclause “MBMS Registration Procedure”.

If no TMGI has been allocated for this MBMS bearer service, the BM-SC will allocate a new TMGI.  This TMGI will be passed to GGSN and SGSN via the MBMS Registration Response message and further to UE via Activate MBMS Context Accept message.

The BM-SC responds with a MBMS Registration Response containing the MBMS Bearer Context information for this MBMS bearer service and adds the identifier of the GGSN to the “list of downstream nodes” parameter in its MBMS Bearer Context. See subclause “MBMS Registration Procedure”.

12.
The GGSN creates an MBMS UE context and sends a Create MBMS Context Response to the SGSN.

13.
If the SGSN does not have the MBMS Bearer Context information for this MBMS bearer service, the SGSN sends a MBMS Registration Request to the GGSN. See subclause “MBMS Registration Procedure”.


The GGSN responds with a MBMS Registration Response containing the MBMS Bearer Context information for this MBMS bearer service and adds the identifier of the SGSN to the “list of downstream nodes” parameter in its MBMS Bearer Context. See subclause “MBMS Registration Procedure”.

14.
The SGSN provides RAN with the MBMS UE Context(s) if at least one PS RAB is established for the UE.. 

15
The SGSN sends an Activate MBMS Context Accept (MBMS bearer capabilities) to the UE.  The MBMS bearer capabilities indicate the maximum QoS that is used by this MBMS berare service. If the UE does not support the required MBMS bearer capabilities the SGSN rejects the request for activation of an MBMS context.
8.4
MBMS Registration Procedure

The MBMS Registration is the procedure by which a downstream node informs an upstream node that it would like to receive session attributes and data for a particular MBMS service in order to distribute it further downstream. This procedure builds up a distribution tree for the delivery of MBMS session attributes and data from the BM-SC to the UEs interested in the service. This procedure results in the set-up of a corresponding MBMS Bearer Context in the nodes along the distribution tree, but it does not result in the establishment of user plane which will be established by the Session Start procedure..

The MBMS Registration procedure is initiated:

· When the first MBMS UE Context for a particular MBMS service is created in the SGSN or GGSN (see subclause “MBMS UE Context”) and the corresponding MBMS Bearer Context is not already established in the node;

· When an MBMS Registration Request for a particular MBMS Service is received from a downstream node but the corresponding MBMS Bearer Context is not established in the node; or

· When a DRNC detects that it hosts UEs interested in the MBMS service (see subclause “RAN Resource Setup).

NOTE:
The terms ‘downstream’ and ‘upstream’ refer to the topological position of one node with respect to another and relative to the direction of the MBMS data flow, i.e. from BM-SC to UE.
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Figure 3: MBMS Registration procedure

1.
When the DRNC detects that it hosts UEs interested in the MBMS Service , the DRNC sends a MBMS Registration Request message to its parent SGSN if not already done (see subclause “RAN Resource Setup”). How the RNC determines its parent SGSN is a matter of implementation.

2.
If the SGSN has no MBMS Bearer Context for an MBMS Service and the SGSN  receives  an MBMS Registration Request from an RNC for this MBMS service, or if the first MBMS UE Context is created in the SGSN for an MBMS Service for which the SGSN has no corresponding MBMS Bearer Context, the SGSN creates an MBMS Bearer Context (in “Standby” state) and sends an MBMS Registration request (IP multicast address, APN,) message to the GGSN. How the SGSN selects a GGSN is a matter of implementation; it may for instance be based on prior signalling related to a particular UE or via APN resolution. 

3.
If the GGSN has no MBMS Bearer Context for an MBMS service and the GGSN receives an MBMS Registration from an SGSN for this MBMS service, or when the first MBMS UE Context is created in the GGSN for an  MBMS service for which the GGSN has no MBMS Bearer Context , the GGSN sends a Registration Request (IP multicast address, APN) message to the BM-SC. The exact nature of the signalling between GGSN and BM-SC is however FFS in general.

4.
Upon reception of an MBMS Registration Request from a GGSN, the BM-SC adds the identifier of the GGSN to the “list of downstream nodes” parameter in its MBMS Bearer Context and responds with a MBMS Registration Response (Required Bearer Capabilities) message. The exact nature of the signalling between GGSN and BM-SC is however FFS in general. If the MBMS Bearer Context is in the ‘Active’ state, the BM-SC initiates the Session Start procedure with the GGSN, as described in Section 8.3.


5.
If the GGSN receives a Registration Request from the SGSN in step 2,  the GGSN:

· adds the identifier of the SGSN to the “list of downstream nodes” parameter in its MBMS Bearer Context.

· responds with an MBMS Registration Response (Required Bearer Capabilities) message, and

· if the MBMS Bearer Context is in the ‘Active’ state, initiates the Session Start procedure with the SGSN, as described in Section 8.3.


6.
If the SGSN received MBMS Registration Request from the DRNC in step 1, the SGSN:

· adds the identifier of the RNC to the “list of downstream nodes” parameter in its MBMS Bearer Context.

· responds with an MBMS Registration Response message, and

· if the MBMS Bearer Context is in the ‘Active’ state, initiates the Session Start procedure with the DRNC, as described in Section 8.3.
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