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6
MBMS attributes and Parameters

6.1
MBMS UE Context

The MBMS UE Context contains UE-specific information related to a particular MBMS bearer service that the UE has joined. An MBMS UE Context is created in the UE, SGSN and GGSN when the UE joins an MBMS bearer service. In the SGSN, an MBMS UE Context is also created as a result of an inter-SGSN routing area update after the transfer of the MBMS UE Context from the old SGSN. It is FFS whether MBMS UE Contexts are created in the BM-SC.

In Iu mode, all MBMS UE Contexts of a UE are provided via MBMS UE Linking mechanism to the BSC/SRNC at least when the first PS RAB is established for the UE, or when the UE performs MBMS Multicast Service Activation. MBMS UE Contexts are provided to the BSC/SRNC regardless whether MBMS Sessions are ongoing or not (i.e. before, between and after Sessions). In addition, all MBMS UE Contexts of a UE are provided via MBMS UE Linking mechanism when a UE, which has an MBMS context active, moves to PMM-Connected state via the MBMS Service Request procedure for the purpose of MBMS.
The existence of the MBMS UE context for Gb mode in the BSC is for further study.

In the UE and SGSN, the MBMS UE Context is stored as part of the MM Context for the UE. The MBMS UE Context is stored in the GGSN. There is one MBMS UE Context per MBMS bearer service that the UE has joined.

In the BSC/RNC, the MBMS UE Contexts are stored as part of the UE Context of the BSC/RNC.

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

Table 1: MBMS UE Context

	Parameter
	Description
	UE
	SGSN
	GGSN
	RNC
	BSC
	BM-SC

	IP multicast address
	IP multicast address identifying an MBMS bearer that the UE has joined.
	X
	X
	X
	X
	Iu - X

Gb - FFS
	FFS

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

Gb - FFS
	

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

	Linked NSAPI
	NSAPI of the PDP context used by the UE to carry IGMP/MLD signalling.
	X
	X
	
	
	
	

	IMSI
	IMSI identifying the user.
	(1)
	(1)
	X
	(2)
	FFS
	

	TI
	Transaction Identifier
	X
	X
	
	
	
	

	MBMS_NSAPI
	Network layer Service Access Point Identifier which identifies an MBMS UE Context.
	X
	X
	X
	
	
	

	FFS
	FFS
	
	
	
	
	
	


(1)
In the UE and SGSN, the IMSI is available within the MM Context which contains the MBMS UE Context

(2)
In the RNC, the IMSI is available within the UE Context which contains the MBMS UE Context.
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 MBMS bearer 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 BSC/SRNC when a first MBMS UE Context is created in BSC/SRNC. Session Start procedure may create MBMS Bearer Context in a BSC/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 bearer plane resource status of the corresponding MBMS bearer service.

[image: image1.wmf] 

Standby

 

Active

 

Session Stop

 

Session Start

 

No bearer plane resources required

 

Bearer plane resources required

 


Figure 6: MBMS Bearer Context State Model

'Active' reflects the state of an MBMS Bearer Context in which bearer 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 bearer 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 2.

Table 2: 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 service.
	X
	X
	X
	X

	State
	State of bearer plane resources  (‘standby’ or ‘active’)
	FFS
	X
	X
	X

	Required MBMS Bearer Capabilities
	Minimum bearer capabilities the UE needs to support 
	
	X
	X
	X

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

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

	List of downstream nodes
	List of downstream nodes that have requested the MBMS bearer service 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 MBMS bearer service.
	FFS
	X
	X
	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.

6.3
Quality-of-Service

It shall be possible for the network to control quality-of-service parameters for sessions of multicast and broadcast MBMS bearer services. All QoS attributes described in [3] are applicable to MBMS bearer services. Compared to point-to-point bearer services the following limitations exist:

-
For traffic class, only the background and streaming classes shall be supported.
-
For SDU error ratio, only higher values are supported, i.e. the values describing higher numbers of lost or corrupted SDUs (actual values are FFS).

MBMS bearer services of background class are best suited for the transport of MBMS user services such as messaging or downloading. Buffering, shaping schemes and packet dropping may be applied to the traffic flow to adapt to the available resources and changing network conditions. The total transfer time is not critical for background class bearer services since the content must normally have been received in totality and stored in the UE before the user can access it.

MBMS bearer services of streaming class are best suited for the transport of MBMS user services such as streaming. As for point-to-point bearer services, the network should minimise the packet transfer delay of streaming class bearer services as far as possible. Packet dropping should be the preferred traffic conditioning action applied to the traffic flow to adapt to the available resources.

The principle difference between background and streaming classes for MBMS is the support of a guaranteed bit-rate in the streaming case.

MBMS user services that would normally use MBMS bearer services of background class may however need to use a streaming class MBMS bearer service.  This will reduce packet loss due to congestion, since a minimum bit-rate is guaranteed. Otherwise the MBMS user service will have to provide sufficient redundancy within the data to be able to cope with the high packet loss.

As the MBMS bearer service transfers data to many UEs in parallel and because of the lack of feedback channel on radio level low SDU error ratios are difficult to achieve. When the resulting packet error ratio is not suitable for the MBMS user service or when prevention of data loss is required, an MBMS user service may perform retransmission of MBMS data over point-to-point PDP bearer services.

6.3.1
MBMS QoS distribution tree

MBMS data will be distributed to multiple users through a MBMS distribution tree that can go through many BSCs/RNCs, many SGSNs and one or more GGSNs. Furthermore some bearer resources may be shared between many users accessing the same MBMS bearer service in order to save resources. As a result, each branch of a MBMS distribution tree shall be established with the same QoS.  

MBMS distribution tree shall have the same QoS for all its branches. 

When a branch of the MBMS distribution tree has been created, it is not possible for another branch (e.g. due to arrival of a new UE or change of location of a UE with removal of a branch and addition of a new one) to impact the QoS of already established branches.

There is no QoS value negotiation between UMTS network elements. This implies that some branches may not be established if QoS requirement cannot be accepted by the concerned network node.

Also in RAN there is no QoS (re-)negotiation feature for the MBMS bearer service.

6.4
Temporary Mobile Group Identity
Temporary Mobile Group Identity (TMGI) is used for MBMS notification purpose. The BM-SC allocates a globally unique TMGI per MBMS bearer service. The TMGI contains two parts: Globally unique MCC/MNC (PLMN ID) and a local MBMS bearer service identity that is unique within the PLMN. For Multicast MBMS bearer services the TMGI will be transmitted to UE via service activation procedure. For Broadcast Service the TMGI can be obtained via service announcement see “ Service Announcement”.

The TMGI is a radio resource efficient MBMS bearer service identification, which is equivalent to the  MBMS bearer service identification consisting of IP multicast address and APN.
6.5
Session Identifier
In some cases retransmissions of an MBMS session is necessary to improve the number of UEs that can successfully receive the MBMS transmission (e.g. UEs that are not within coverage during the first session can receive the data through a repeated session), UEs which have successfully received the first MBMS session should not receive a second one. 
A session identifier is provided with each session. A session that is a repetition of a previous session is associated with session identifier that is identical to the one used for the previous session. UEs that have successfully received the session shall ignore future notifications carrying the same session identifier. A session that is not a repetition of a previous session is associated with unique session identifier that is not used by any other MBMS session.
The session identifier is generated by the BM-SC and provided to the core and radio access network at session start.
<<< NEXT CHANGE>>>

8.3
MBMS Session Start Procedure

The BM-SC initiates the MBMS Session Start procedure when it is ready to send data. This is a request to activate all necessary bearer resources in the network for the transfer of MBMS data and to notify interested UEs of the imminent start of the transmission.

Through this procedure, MBMS session attributes such as QoS, MBMS service Area (tracking/non-tracking area are FFS), estimated session duration if available are provided to the GGSN(s) and SGSN(s) that have previously registered for the corresponding MBMS bearer service and to all BSCs/RNCs that are connected to a registered SGSN. In addition the procedure allocates the bearer plane to all registered GGSNs and all registered SGSNs and to BSCs/RNCs that respond to the session start accordingly.

The overall Session Start procedure is presented in the following figure:
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Figure 8 Session Start procedure

1.
The BM-SC sends a Session Start Request message to indicate the impending start of the transmission and to provide the session attributes (QoS, MBMS service Area, Session identifier, estimated session duration…) to the GGSNs listed in the “list of downstream nodes” parameter of the corresponding MBMS Bearer Context. The BM-SC sets the state attribute of its MBMS Bearer Context to ‘Active’. The GGSN stores the session attributes in the MBMS Bearer Context, sets the state attribute of its MBMS Bearer Context to ‘Active’ and sends a Session Start Response message to the BM-SC.

2.
The GGSN sends an MBMS Session Start Request message to the SGSNs listed in the “list of downstream nodes” parameter of the corresponding MBMS Bearer Context. The SGSN stores the session attributes in the MBMS Bearer Context, sets the state attribute of its MBMS Bearer Context to ‘Active’ and responds with an MBMS Session Start Response message providing the TEID for bearer plane that the GGSN shall use for forwarding the MBMS data.

3.
The SGSN sends an MBMS Session Start Request message including the session attributes to each BSC/RNC that is connected to this SGSN. The SGSN may include a list of RAs which lists each RA that contains at least one PMM-IDLE UE that has activated the MBMS bearer service..This list may be empty. The BSC/RNC responds with an MBMS Session Start Response to the SGSN. If the BSC/RNC serves the MBMS Service Area it stores the session attributes in the MBMS Service Context, sets the state attribute of its MBMS Service Context to ‘Active’ and responds with an MBMS Session Start Response message and the RNC includes the TEID in the MBMS Session Start Response message for the Iu bearer plane that the SGSN shall use for forwarding the MBMS data. An RNC receiving multiple MBMS Session Start Request messages includes Iu bearer plane parameters only into one MBMS Session Start Response message to establish only one Iu bearer plane to one SGSN.

4.
The BSC/RNC establishes the necessary radio resources for the transfer of MBMS data to the interested UEs.
Note:
The upstream node normally provides the MBMS Session Start Request message once per MBMS session to a downstream node. Due to “Intra Domain Connection of RAN Nodes to Multiple Core Network Nodes” however, an RNC may receive the MBMS Session Start Request message from several SGSNs.
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