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Introduction

This contribution focuses on the establishment of the MBMS Service Context in the CRNC and on Iu bearer setup principles.

It has been tried to align as much as possible the MBMS procedures to already existing RANAP protocol principles. Further an attempt was made to design the  MBMS Context establishment more flexible, i.e. to avoid the set up of Iu signalling connections to all RNCs in the service area of the serving CN node when the first mobile activates an MBMS service.

Note that last meeting some input was agreed for the MBMS stage 2 TS (see ref.[1]), containing some open points to be clarified in SA2. It is however seen beneficial to discuss some principles in RAN groups as well to cover RAN specific issues in a more detailed way.

Discussion

1.) Terminology: distinguish between MBMS RAB, MBMS Iu data bearer and MBMS Iu signalling connection

As can be seen throughout this paper it was tried to clearly distinct between these terms. For the sake of avoiding further confusion clear definitions should be given in the ‘Definition’ section. A proposal is given below:

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.

2.) Indication of the tracking requirement

Section 7.1.1 of [1] contains the possibility to indicate a tracking requirement to the UTRAN. However, the decision to track the mobility of UEs should not be seen dependent only from a CN indication but rather dependent on various parameters and current situations within the access network. The CN should not be involved in such a decision, so there is no reason to indicate this requirement via Iu. If a static information is considered as really necessary in network operation this should be rather performed via O&M means with the UTRAN. 

3.) Indication of MBMS service area via Iu

It is assumed that the MBMS Service Area information signalled via Iu does not contain any geographical information nor an exhaustive list of Routing Area Identifiers/Service Area Identifiers (defined in TS 23.003). In general, it should be in question, whether there is any benefit to indicate the MBMS Service Area along with the MBMS Service Id. It is assumed that the Service is uniquely identified by the Service Id and that the cells contained within the Service Area will be configured within UTRAN via O&M. 

Note, that it is further assumed that the MBMS Service Area information necessary within the CN is configured via O&M and is only related to the RNCs where the CN should page (i.e. issue the MBMS Notification).

4.) MBMS Service Context principles 

The MBMS Service Context shall be present in the CRNC

-
if at least one UE has activated the MBMS service and is RRC-connected in a cell controlled by the CRNC and this cell is part of the MBMS Service area 

-
or if there is an MBMS Service specific Iu signalling connection established between CRNC and SGSN and the CRNC hasn’t decided to release it.

The MBMS Service Context shall be only present in the SRNC if it controls at least one UE which has activated the MBMS service and is RRC-connected in a cell which is part of the MBMS Service are, regardless whether the SRNC service area is part of the MBMS Service area.

5.) MBMS Service Context establishment

The MBMS Service Context may be established either

-
if a UE activates an MBMS Service. 

Note:
A ‘pseudo’ RAB Assignment procedure may serve to add a new UE specific entry to the MBMS Service Context or to create the MBMS Service Context at all. This ‘pseudo’ RAB Assignment does not set up a corresponding user plane.

-
or if the CN notifies the CRNC of an upcoming MBMS data transmission and there is no MBMS Service Context yet established in the CRNC.
Note:
The (most likely modified) Paging procedure then serves to trigger the establishment of the MBMS Service Context.

-
or if an RNC serves as a drift RNC for a RRC-connected UE and receives the first MBMS ATTACH REQUEST message for that MBMS Service via Iur from the serving RNC.
In the course of establishing an MBMS Service Context the RNC shall establish a signalling connection towards the CN using connection oriented signalling. 

Note:
The (most likely modified) Initial UE Message procedure may serve to establish the signalling connection.

6.) MBMS Iu bearer setup

The MBMS Iu bearer shall only be setup if MBMS data shall be actually transmitted via Iu. Problems with regards to the delay introduced by setting up the Iu and radio bearer shall be solved with sending a data preamble prior to the actual MBMS data.

7.) Release of MBMS Iu signalling connection

The RNC may decide to release the MBMS Iu signalling connection if no users in connected mode are registered in the MBMS Service Context.

8.) Release of MBMS Iu bearer

The RNC may release the MBMS Iu data bearer after some time of inactivity.

Proposal

It is proposed to capture the discussion in [1] in the following way:

5.
MBMS UTRAN Architecture

5.1 MBMS UTRAN Architecture Principles

5.1.1 One Context per MBMS Service in CRNC

Each RNC controlling cells within an MBMS service area will maintain an MBMS context for each MBMS service.

1 Each CRNC MBMS context is associated with an MBMS service ID.

2 The CRNC MBMS context will contain a list of connected mode UEs which are present in each cell of the CRNC and which have activated an MBMS service. The list will include at least the U-RNTI of the UEs.

NOTE: the current assumption is that the MBMS context in the CRNC contains no information about Idle mode UEs prior to MBMS user plane establishment.

3 The MBMS Service Context shall be present in the CRNC

-
if at least one UE has activated the MBMS service and is RRC-connected in a cell controlled by the CRNC and the cell is part of the MBMS Service area 

-
or if there is MBMS Service specific Iu signalling connection established between CRNC and SGSN.

4 The MBMS Service Context may be established either
-
if a UE activates an MBMS Service. 

Note:
A ‘pseudo’ RAB Assignment procedure may serve to add a new UE specific entry to the MBMS Service Context or to create the MBMS Service context at all. This ‘pseudo’ RAB Assignment does not set up a corresponding user plane.
-
or if the CN notifies the CRNC of an upcoming MBMS data transmission and there is no MBMS Service Context yet established in the CRNC.
Note:
The (most likely modified) Paging procedure then serves to trigger the establishment of the MBMS Service Context.

-
or if an RNC serves as a drift RNC for a RRC-connected UE and receives the first MBMS ATTACH REQUEST message for that MBMS Service via Iur from the serving RNC.
5 .

6 Associated functionalities:

5.1 Bearer type selection for MBMS transmissions based on information in the CRNC MBMS context. The decision process will require inter-working with radio resource management and with the UE's SRNC in the case of p-t-p bearers.

5.2
 MBMS RB control for p-t-m bearers in each cell, based on information in the CRNC MBMS context.

5.3 Update of the MBMS context when a connected mode UE, which has activated an MBMS service, has entered a cell. Update of the MBMS context via Iur is FFS.
5.4 Update of the MBMS context when a connected mode UE, which has activated an MBMS service, has left a cell. Update of the MBMS context via Iur is FFS.
5.1.2 MBMS Service Context in SRNC

The MBMS Service Context shall be only present in the SRNC if it controls at least one UE which has activated the MBMS service and is RRC-connected in a cell which is part of the MBMS Service area, regardless whether the SRNC service area is part of the MBMS Service area.

5.1.3 One Iu flow per RNC per MBMS Service 

For each MBMS service, data is transferred via one MBMS RAB between RNC and the SGSN in the whole service area.

1. In the course of establishing an MBMS Service Context the RNC shall establish one MBMS Iu signalling connection towards the CN per MBMS service. (details to be defined by SA2 - this could be done when the SGSN has data for transmission or when the RNC needs to send data on the radio interface due to the presence of UEs).

Note:
The (most likely modified) Initial UE Message procedure may serve to establish the signalling connection.

2 Regarding Iu flex, the current working assumption in SA2 is that the RNC is permitted to receive multiple Iu flows and decides to take one of them. This is FFS. 
3 Because of the dedicated channels and Iur mobility, there is a need to send MBMS data to an RNC which is not necessarily part of the service area. This is FFS.

4 The MBMS Iu signalling connection is established per MBMS service and not per UE individually.

5 Each connected mode UE, with an activated MBMS service, will have it's UE context bind to the MBMS RAB.

6 There could be several MBMS RBs linked to one MBMS RAB (i.e. one MBMS RAB on Iu can be mapped to multiple DTCH and/or or p-t-m traffic channels over the air-interface).

5.1.4 Iu Flow can be Mapped on p-t-m Connection

The service specific MBMS RAB on Iu can be mapped on p-t-m bearers in order to provide MBMS data via common channels. 

1 The MBMS control function in the CRNC may decide to establish a p-t-m connection, if the number of multicast users in a cell exceeds a certain operator-defined threshold.

2 The MBMS control function in the CRNC may decide to establish a p-t-m connection depending on the congestion scenario expected for a specific cell (e.g. in hotspot areas where no bearer type switching is needed).

3 The MBMS control function in the CRNC establishes an MBMS RB by sending service specific signalling messages (e.g. MBMS RB Setup message) to all the UEs in the cell listening to either an existing or a new (e.g. NCCH) common control channel. UEs with activated service(s) may then execute the RB set-up.

4 MBMS data is transferred on a common transport channel to all the UEs which have executed the RB setup. It is for FFS whether the CTCH is suitable or there is the need to define a new common traffic channel for MBMS.

5 The MBMS control function in the CRNC releases the MBMS RB (e.g. MBMS RB Release) when the data transfer has been finished or it has been interrupted by the CRNC. 

7.
UTRAN Signalling Flows for MBMS 

7.1 MBMS RNC Signalling Flows

7.1.1 MBMS Signalling connection  Establishment over Iu
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Figure 1: MBMS Signalling connection establishment over Iu.

This signalling flow is applicable for handling MBMS to UEs in IDLE and CONNECTED mode.

This signalling flow is used to establish an MBMS service context in the RNC. The procedure is  initiated when an MBMS service context is established in RNC. 

The INITIAL MBMS SERVICE CONTEXT ESTABLISHMENT message contains the MBMS Service Id (and tbd additional parameters). 


7.1.x1
MBMS Context Establishment due to MBMS Notification
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Figure x1: MBMS Context establishment due to MBMS Notification.

This signalling flow depicts the establishment of an MBMS service context in the RNC due to MBMS Notification. If the RNC decides to establish an MBMS RAB it establishes the MBMS Service Context and the MBMS Iu signalling connection.
7.1.x2
MBMS Context Establishment due to MBMS Service Activation
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Figure x2: MBMS Context establishment due to MBMS Notification.

This signalling flow depicts the establishment of an MBMS service context in the RNC due to MBMS Service activation by an individual UE. If the SRNC has already activated a context for that service it will add an UE specific entry to it. If the UE is served by a DRNC, the SRNC needs to invoke the MBMS Attach procedure.
7.1.x3
MBMS Context Establishment due MBMS Attach
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Figure x2: MBMS Context establishment due to MBMS Attach.

This signalling flow depicts the establishment an MBMS service context in the RNC due to MBMS Attach by an SRNC. If the RNC has already activated a context for that service it will add an UE specific entry to it.

7.1.x4
MBMS Iu bearer setup
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Figure x3: MBMS Context establishment due to MBMS Notification.

This signalling flow depicts the establishment of an MBMS Iu bearer. This procedure utilises the already established MBMS Iu signalling connection.
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