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1. Discussion

In TSG-SA2 #33 meeting, the concept of Multicast area was discussed. It was agreed as the working assumption that the multicast area should be statically provisioned similar to the existing service area. This paper introduces more detail mechanisms how multicast data are provide to area where operator pre-defined as the multicast area. This concept can be applied to broadcast area concept as well.

2. Broadcast Area/ Multicast Area

As TS 22.146 stated as below, the granularity of Broadcast area/ Multicast area could be considered as cell basis.

In the multicast mode there is the possibility for the network to selectively transmit to cells within the multicast service area, which contain members of a multicast group.

The TS 22.146 also describes the Broadcast area/ Multicast area concept as follows. It seems important that while broadcast service can be provided within PLMN, multicast service can be provided to multiple PLMNs.

Broadcast mode:

The PLMN operator shall be able to provision one or more broadcast services within his PLMN. 
Multicast mode:

Multicast service areas may cover part(s) of one or more PLMNs.

Considering above requirements, Broadcast area/ Multicast area should be assigned on cell basis and that cell or a combination of cells should be distinguishable widely over all possible PLMNs where subscriber can roam to.

3. Proposal in concept

<Broadcast area/ Multicast area definition>

In order to meet this requirement, NEC proposes to use existing SAI (Service Area Identifier) to define the Broadcast area/ Multicast area. See definition of SAI as follows (quoted from TS 23.003). 

Service Area Identifier

The Service Area Identifier (SAI) is used to identify an area consisting of one or more cells belonging to the same Location Area. Such an area is called a Service Area and can be used for indicating the location of a UE to the CN.

The Service Area Code (SAC) together with the PLMN-Id and the LAC constitute the Service Area Identifier.

SAI = PLMN-Id || LAC || SAC

The SAC is defined by the operator, and set in the RNC via O&M.

The following picture illustrates the Broadcast Area/ Multicast Area examples based on the MBMS service management by the network operator. 
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Examples of Broadcast area/ Multicast area definition
<Mechanism to limit delivery within the pre-defined broadcast area/ Multicast area>

It seems unclear in current MBMS stage 2 specification that how the pre-defined Broadcast area/ Multicast area are examined for MBMS service delivery. 

This contribution compares two possible ways to limit MBMS service delivery toward outside of broadcast area/ Multicast area.

 [Alt.1] At Session Start procedure: When message delivery is ready, BM-SC and corresponding down stream nodes will examine to where the contents to be distributed.

 [Alt.2] At MBMS service activation: When individual UE joins to MBMS service, each node examine whether MBMS service should be applied or not based on his location.

NEC believe that the key point of this comparison is to consider the functionality of MBMS bearer context.

The MBMS bear context is defined as follows:

All information describing a particular bearer of an MBMS service and is created in each node involved in the delivery of the MBMS data
This can be interpreted, if delivery of the MBMS data is never happened, MBMS bearer context is not necessarily created at all in each node where involved for that MBMS service. In this sense, broadcast area/ Multicast area check should be executed together with the MBMS bearer context creation. Because of this reason, NEC proposes to choose [Alt.2] to execute the broadcast area/ Multicast area check. As the result, this would be concluded the following working assumption.

The MBMS bearer context can be only created within the broadcast area/ Multicast area.

4. Proposal

Once the proposal in section 3 is accepted by SA2, NEC would like to propose the following updates against the TS 23.246 (MBMS stage 2).

**** First modified section ****

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. It is FFS when the MBMS Bearer Context is created in the RAN. 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 4: 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 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.
	X
	X
	X
	X

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

	SAI list
	SAI list indicates the downstream nodes that covers at least a part or full of Broadcast area/ Multicast area.
	X
	X
	X
	X

	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.

**** Next modified section ****

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 (FFS) for each activated MBMS multicast service comparable to regular PDP contexts.
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Figure 1. 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.
This signalling between GGSN and BM-SC is FFS. It may be per user service access authorization.
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) 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. 
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 [x].

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 Request (IP multicast address, APN, SAI list request flag) to the GGSN. 

10.
This signalling between GGSN and BM-SC is FFS. It may be per user service access authorization. Also the GGSN or another network entity may perform a subscription check for the requested MBMS multicast service identified by the IP multicast address and APN. BM-SC informs an SAI list that corresponds to the requested MBMS multicast service to the GGSN if requested.
11.
If the GGSN does not have the MBMS Bearer Context information for this MBMS service and if a Create MBMS Context Request is received form an SGSN that covers at least a part or full of Multicast area, the GGSN sends a Bearer Request to the BM-SC. See subclause “MBMS Bearer Request Procedure”.


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

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

The GGSN shall include an SAI list if requested by the SGSN. In this case an SAI list shall consist of only SAIs that can be covered by the SGSN.
13.
If the SGSN does not have the MBMS Bearer Context information for this MBMS service and if the SGSN covers at least a part or full of Multicast area, the SGSN sends a MBMS Bearer Request to the GGSN. See subclause “MBMS Bearer Request Procedure”.


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

14.
It is FFS whether the SGSN provides RAN with the MBMS UE Context or if the RAN requires the MBMS UE context. 

15. The SGSN sends an Activate MBMS Context Accept to the UE. The SGSN does not need to wait for step 12 to be completed before sending this message.
Note 1: SAI list consists of one or more area identifiers specified by the following formats.

· PLMN-Id only

· Concatenation of PLMN-Id and LAC
· Concatenation of PLMN-Id, LAC and SAC
**** Next modified section ****
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. Each node is responsible to judge not to create the distribution tree outside of the multicast area.

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 7: 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 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 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.

**** Next modified section ****

Annex A (Informative):

A.1
Broadcast area/ Multicast area management
The Figure X illustrates the Broadcast Area/ Multicast Area examples based on the MBMS service management by the network operator. 
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Figure X: Examples of Broadcast area/ Multicast area definition
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