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MBMS bearer and data distribution concept
1. Introduction

In the latest version of the MBMS TS from SA2 [1], several statements indicate that the current understanding in GERAN is not aligned to the SA2 view.  This paper attempts to highlight these areas in order to come to a common understanding with SA2 and make progress in the definition of MBMS for GERAN.  It is proposed that any major areas of disagreement are highlighted in a liaison statement.
The main points are:

· How and when the MBMS bearer is created in all nodes involved in MBMS data distribution (involves understanding the MBMS UE context and MBMS bearer context)
· Where the actual MBMS data is duplicated from one source (BM-SC) to many destinations (MSs).
2. SA2 concepts - for information

2.1. MBMS UE context
2.1.1. What is an MBMS UE context?

The “MBMS UE context” for an MBMS multicast service is comparable to a regular PDP context.
The MBMS UE Context contains UE-specific information related to a particular MBMS bearer that the UE has joined. [1]
	Parameter
	Description

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

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

	TMGI
	Temporary Mobile Group Identity allocated to the MBMS bearer.

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


It is not currently clear which information in the UE context is “UE specific”.
2.1.2. Where and when is an MBMS UE context created?
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 procedure establishes MBMS UE contexts in UE, SGSN and GGSN and RNC (FFS) for each activated MBMS multicast service comparable to regular PDP contexts. In the UE, SGSN and GGSN, the MBMS UE Context is stored as part of the MM Context for the UE. 
There is one MBMS UE Context per MBMS bearer that the UE has joined.

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. [1]
The lifetime of the UE context is linked to the MBMS service activation/deactivation procedure and the contexts are stored in the GGSN/SGSN.  

2.1.3. How is it used in MBMS procedures?

The SGSN collects a list of “MBMS UE contexts” for all users wishing to receive data for a particular MBMS service, which are stored in the MM context for each MS. 

When the SGSN has at least one “MBMS UE context” in its area, it informs the GGSN that it wishes to be added to the data distribution tree, so any future data sessions for this service are sent to it.

It seems the SGSN/GGSN need the user to perform service activation, indicating which IP address and TMGI it wants to register for, before being able to receive MBMS data.  It is not clear whether the SGSN/GGSN perform authentication during this procedure and how the authenticated users only are able to respond to MBMS notification in the GERAN.
2.2. MBMS Data distribution tree

 “The MBMS data distribution tree shall have the same QoS for all its branches, therefore branches shall not be established if the QoS requirement cannot be accepted by the associated network node.”

“When a branch of the MBMS distribution tree has been created, it should not be possible for construction of another branch 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 already established branches.”

“Each node in the tree is responsible for requesting from the node upstream that it wishes to be added to the data distribution tree for each MBMS service.“ [1]
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2.3. MBMS Bearer Context (as defined by SA2)

2.3.1. What is an 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. [1]
	Parameter
	Description

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

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

	TMGI
	Temporary Mobile Group Identity allocated to the MBMS bearer.

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

	QoS
	Quality of Service required for the MBMS bearer.

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

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

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


2.3.2. Where and when is an MBMS bearer context created?
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.
It is FFS when the MBMS Bearer Context is created in the RAN. [1]
2.3.3. How is it used in MBMS procedures?

The multiple paths from BM-SC to cells make up the “MBMS bearer” and the establishment of this is done using node-to-node requests.  Thus the bearer is set up from the BM-SC down as it is discovered which cells have interested MBMS users (requests coming from the bottom-up).

An MBMS bearer request is sent:

· By the SGSN or GGSN when the first MBMS UE Context for a particular MBMS service is created in the SGSN or GGSN;

· When a request for a particular bearer is received from a downstream node but the corresponding MBMS Bearer Context is not established in the node; or

· By an RNC when it detects it is responsible for the distribution of MBMS data.

The bearer request procedure establishes MBMS service contexts in the nodes, these contexts build a logical tree along which resources are assigned at session start.  MBMS bearer resources are assigned from session start until session stop, but the bearer context needs to have been established prior to resource assignment.
3. GERAN issues - for discussion
3.1. “Multicast” CN bearer (Iu-PS / Gb)
Quotes from [1]:

“The SGSN shall be able to establish Iu and Gn bearers shared by many users.”
“The UTRAN/GERAN shall be able to receive MBMS data from the core-network over Iu bearers shared by many UEs.”

For GERAN this means that the BSS shall be able to support a single Gb bearer or Iu-PS bearer for an MBMS service to be shared between all MBMS users listening to the same service.

The stage 2 does not mention the possibility of having separate Gb/Iu-PS bearers for p-t-p and p-t-m flows.

If there are not two data flows in the CN (BM-SC, GGSN, SGSN), one for a data stream coded as appropriate for a p-t-m bearer and one for a p-t-p bearer, then:
· The BSC has to split up the bearer into multiple radio bearers (whether p-t-m or p-t-p) for each cell as required. 

· The SGSN may handle the data flow for the MBMS service like a normal TBF (or may be a modified version of a single normal TBF)
· The MS will not have a “normal” TBF when on an MBMS p-t-p bearer and so may not be in a position to receive other DL data or request UL resources on the PACCH as it would with a normal TBF.
The SGSN may not know whether an MS has a p-t-p or a p-t-m bearer established for an MBMS service (if it did, this would be via GERAN( SGSN signalling).
· The SGSN shall treat any MS with only an MBMS service ongoing as being in packet idle mode, even if the state in the MS/GERAN corresponds to packet transfer mode.
· The SGSN may either page the MS when DL data is received, or page the MS.  It would then be the responsibility of the GERAN to feed the page/DL data indication to the MS receiving MBMS data.
· The GGSN sending downlink data to an MS on a normal TBF may not be the same GGSN which is supplying the MBMS data to the same MS.
3.2. MBMS CN bearer
The following diagram indicates how the MBMS bearer is established from the CN to the MS.  
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1. The GGSN receives the TMGI relating to the MBMS data with the data itself and passes this on to all interested SGSNs (who had requested an MBMS bearer context).

2. The SGSN looks at all MBMS UE contexts for all MSs for which it has an MM context to see which MSs are interested in this TMGI.  
a. If the BSC does not have an MBMS UE context for the MS, then these MS identifiers (TLLI or P-TMSI) must be passed to the BSC with the MBMS data.  
b. Otherwise the SGSN passes the MBMS data to all interested BSCs (who had requested an MBMS bearer context) without checking any MS identifiers.

3. The BSC must now distribute this information to all MSs who had indicated an interest in this service.  The BSC will notify (mechanism is FFS) all users in the cell, and will set up p-t-m and/or p-t-p bearers as needed.  It is assumed that a separate RLC instance would be created for each bearer.  It is FFS how the BSC notifies MSs which have another TBF ongoing and then duplicates the data to those MSs on p-t-p channels.  
If users are known by the SGSN and the SGSN includes an indication of the MSs (by TLLI or similar) who are known to be in GPRS packet transfer mode with another TBF, then all the BSC has to do is notify the users in-band (on the PACCH) of the forthcoming MBMS transfer and then duplicate the data on a p-t-p channel.  Alternatively, for MBMS capable MSs, the list of TMGIs of services the user joined shall be signalled at PFC creation for a normal TBF so that future notifications can be sent to that MS.
4. Conclusion

It is proposed that the following statements are added to the MBMS Working Assumptions in GERAN paper [2].

4.1. MBMS CN Bearer Assumptions
A single Gn/Iu/Gb MBMS bearer shall be established for an MBMS service from the BM-SC to the BSC, hence a single coding shall be applied at the application layer to that MBMS data flow.

The SGSN may handle the data flow for the MBMS service like a normal GPRS TBF (this is not related to the type of bearer, p-t-m or p-t-p, that is chosen downstream by the BSC).

The SGSN shall treat any MS with only an MBMS service ongoing as being in packet idle mode, even if the state in the MS/GERAN corresponds to packet transfer mode.

The SGSN may either page the MS when DL data is received, or page the MS.  It is then the responsibility of the GERAN to feed the page/DL data indication to the MS receiving MBMS data.

The GGSN sending downlink data to an MS on a normal TBF may not be the same GGSN which is supplying the MBMS data to the same MS.
4.2. GERAN Assumptions
The GERAN-BSS shall distribute the MBMS data from the MBMS bearer on multiple p-t-m and p-t-p bearers as required, and may apply a different channel coding to each bearer.

The MS will not have a “normal” TBF when on an MBMS p-t-p bearer and so may not be in a position to receive other DL data or request UL resources on the PACCH as it would with a normal TBF.
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