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1
Introduction

This contribution aims to review the RAN MBMS functions as listed in the RAN2 TR (ref.[8]) with respect to the various concepts discussed so far in RAN2/3. It tries to group them into protocol functions and nodal functions, whereas the protocol functions are distinguished per interface and the nodal functions distinguish between RNC and UE. 

The content of the paper may partly serve to update the list of functions and the functional separation chapters in the RAN2 TR (ref.[8]).

1.1
Terminology

To ease communication on MBMS concepts it is proposed to use the following terminology:

Ref.[7] provides a helpful timeline figure which outlines the following terms (slightly modified for RAN purposes):
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Figure 1. MBMS Timeline, based on [7].

MBMS session start is the point at which the BM-SC is ready to send data. Session start is the trigger for network resource establishment for MBMS data transfer.

MBMS notification informs the UEs about forthcoming (and potentially about ongoing) data transfer.

MBMS session stop is the point at which the BM-SC determines that there will be no more data to send for some period of time – this period being long enough to justify removal of network resources associated with the session.

Data transfer is the phase when MBMS data are transferred to the UEs. Arrival of the first packet at the GGSN may coincide with MBMS session start

Ref.[7] does not contain a proposal to term the period between the start and stop of service announcement. It is proposed to call the service during this period to be available:

MBMS service availability is the phase between start and stop of service announcement, i.e. for multicast services this is the time period during which UEs can join the service

In addition, as already proposed in ref.[6], the following terms are proposed

MBMS Iu data bearer denotes the data bearer established between SGSN and RNC to transport MBMS data

MBMS RAB denotes both, the MBMS Iu data bearer and the radio bearer

MBMS Iu signalling connection denotes the signalling connection established between the RNC and the CN node to serve one MBMS Service Context.

User MBMS RAB is part of the set of ps RABs of a connected mode UE, however, the user plane associated with a User MBMS RAB is shared with other UEs (on Iu / on Uu within a cell). The setup of a User MBMS RAB serves as a trigger to perform a logical linking between an MBMS Service and a connected mode UE which has activated the MBMS service.

2
List of MBMS functions

This section proposes to distinguish between Uu-, Iu-, Iur- and UTRAN-functions and gives a short description and already proposed implementation options per function. If the function is already mentioned in the RAN2 TR (ref.[8]) this is indicated by referring to the chapter.

2.1
Uu protocol functions

1. Notification (ref.[8], 6.2.5, “Alerting”)

Description: This function serves to notify the UE that a session of a certain MBMS service is about to start and that respective RB parameters will be provided soon, i.e. the UE shall activate the protocol entities corresponding to the MBMS service and “listen” to the respective channels to receive the RB configuration.

implementation options: group or dedicated paging on PCCH, or notification on MCCH or BCCH

2. Request to setup RRC connection (new)

Description: This function serves to inform the UEs whether it shall response to the notification by requesting the network to establish an RRC connection.

implementation options: respective information given in the notification message on PCCH, or indication on BCCH or performed via dedicated paging.

3. Response to Request to setup RRC connection (new)

Description: This function is performed by the UE to request the network to establish an RRC connection.

implementation options: either the UE triggers the UTRAN to retrieve service information from the CN (R99) or the UE provides the UTRAN with MBMS service related information in order to allow to keep the UEs in idle mode without requesting an Iu connection.

4. Identification of MBMS RB parameters to UEs (ref.[8], 6.2.4)

Description: This function serves to signal the configuration of the MBMS RB to the UEs. If necessary this may be performed on demand or on a regular basis in order to support UE mobility and long MBMS sessions.

implementation options: either, for dedicated ptp configuration/connected mode UEs via R99 procedures or via MCCH or via BCCH

5. RB release (ref.[8], 6.2.3)

Description: This function notifies the UEs that an MBMS session has stopped.

6. Transfer of MBMS data on Uu (ref.[8], 6.2.10)

Several implementation options already proposed, but are not relevant for basic procedural discussions.

2.2
Iu protocol functions

1. Notification (ref.[8], 6.2.5, “Alerting”)

Description: This function serves to notify the RNC that a session of a certain MBMS service is about to start.

implementation options: either based on the already existing Paging procedure, or implicit due to establishment of the MBMS Iu signalling connection by CN.

2. Establishment of an MBMS Iu signalling connection for MBMS Context (new)

Description: This function establishes the connection oriented signalling connection to serve the MBMS Contexts in the RNC.

implementation options: initiated either from the RNC, in response to the Notification (or establishment of a MBMS Context in a DRNC) or from the CN.

3. Establish MBMS RAB (ref.[8], 6.2.3)

Description: This function provides the RNC with QoS parameters for the MBMS RAB and triggers the setup of the UP on Iu/Uu(Iur).

4. Establish User MBMS RAB (“RAB linking”) (new)

Description: This function provides the RNC with the information which MBMService a certain subscriber in connected mode has joined.

implementation options: performed either after notification (session start) or whenever the service is available as part of the dedicated RAB Assignment.

5. Release MBMS RAB (ref.[8], 6.2.3)

Description: This function notifies the RNC that an MBMS session has stopped.

2.3
Iur protocol functions

1. exchange of Iur mobility information between Serving and Drift RNC

Description: This function serves to maintain the MBMS Contexts in case of Iur mobility of UEs in connected mode.

implementation options: none, see TS.

2.4
RNC nodal functions

1. maintenance of MBMS Context per service per cell (ref.[8], 6.2.8)

Description: The function maintains information within the RNC on the number of connected mode UEs (and possibly their id’s) currently served by a certain cell.

implementation options: maintenance is either performed only during an MBMS Session or during MBMS Service availability.

2. counting and re-counting of UEs per service per cell (ref[8], 3.1)

Description: This function is performed by the RNC when it wishes to identify the number of subscribers (all joined subscribers or just above a threshold) in a particular cell. This may be performed by the request to establish a RRC connection and the knowledge of connected mode UEs.

implementation options: Depending on the options in 2.1/3.

3. ptp/ptm/no RB decision (ref.[8], 6.2.3)

Description: The UTRAN needs, depending on the configured transmission mode, decide on the MBMS radio bearer configuration. This decision needs to be performed at transmission start and needs to be repeated in certain cases.

implementation options: implementation and configuration specific ?

4. MBMS specific cell configuration (fixed/variable transmission mode) (new)

Description: This function provides information about the transmission mode configuration per cell.

implementation options: local database in RNC or signalled via Iu.

5. MBMS Service area configuration (new)

Description: This function provides information about the service area of a certain MBMService

implementation options: local database in RNC of signalled via Iu.

3
Discussion of MBMS functions along the proposals

This section describes a method to discuss the various concepts proposed so far. 

-
Basically, the differences/communalities should be discussed based on the timeline in Figure 1.

-
This can be done with respect to the procedures/functions that are performed/triggered at a certain time.

-
The timing contemplation can be also performed with respect to the information needed at a certain time in the RNC or UE.

The actual discussion is performed within other contributions:

-
MBMS Context handling

Based on the timeline-template introduced in ref.[7] and section 1.1 contribution [9] discusses the proposals which mainly focus on Context Control via the Iu interface. Proposals for content for the R3-TR [1] and R2-TS[2] are given in separate tdocs [10] and [11].

-
Counting issue:

is partly debated in [13]

-
On MBMS Service parameters

[12] discusses content of [2] wrt section 2.4/4 and section 2.4/5 (service area and tracking area) and proposes a new parameter.

4
Proposal

It is proposed to review chapter 3.1 and 6 of the TR (ref.[8]) and to update the respective content according to the proposed definitions and discussions in chapter 2 and 3.
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