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1.  Introduction

This contribution presents the MBMS scenarios and corresponding Iu and Iur procedures to support MBMS broadcast and multicast (idle and connected) modes.

2. Discussion

In the below is presented four MBMS scenarios to clarify the usage of procedures presented in this contribution. The scenarios are:

-Service provision
-UE JOINs ongoing service
-Iu-Flex functionality
-Iu User Plane Optimisation

2.1. Service provision

In the below is the figure presenting service provision scenario
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MBMS RAB Assignment procedure is initiated from SGSN after BM-SC has send notification, but the whole notification procedure, how it ends up to SGSN is not RAN topic. The MBMS RAB Assignment Req message should be initiated to every RNCs who has connected mode Ues (with list) and the rest of the RNCs in Multicast Service Area without the list. 

The MBMS RAB Assignment procedure is used to:

-Establish MBMS Service Context in the RNC
-Establish Iu User Plane

Before sending MBMS RAB Assignment Request to RNC, the SGSN gathers information about connected mode Ues and includes it as a list to the MBMS RAB Assignment Request  message. This way RNC has instant knowledge about the most of the connected mode Ues, who have joined, and it can proceed to select appropriate MBMS RB in each cell. When UE linking is done in this way, the message amount in Iu is reduced dramatically in the beginning of the service.

2.2. UE JOINs ongoing service

In the below is the figure presenting the scenario when UE JOINs the ongoing service
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When the UE JOINs the ongoing service, the MBMS Contexts has to be updated in the CN and in the RAN if UE is about to receive MBMS Data in RRC Connected mode. 

In the Iu interface, there is a need for a linking message, named for example as UE Add, which may include one UE or list of nearly simultaneous JOINed Ues. If SRNC detects that one UE is located under DRNC, SRNC has to send UE Add message also to DRNC.
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2.3 Iu-Flex

In the below is the figure presenting the scenario where Iu-Flex is involved

In the case of Iu-Flex, the RNC may receive MBMS RAB Assignment Request message from multiple SGSNs in a short time period. After receiving multiple MBMS RAB Assignment Request messages, the RNC has to make a decision whether it is going to receive data from all the SGSNs or from just one SGSN. If RNC selects one SGSN it sends a successful response to the selected, and unsuccessful response to others with cause “Iu-Flex”, which informs SGSN that context has created in RNC, but RNC has selected some other SGSN to sending MBMS Data.

There might occur a situation during the service, that there is no JOINed Ues in the SGSN, that has been selected in the beginning of the service. In that case it is still preferred to keep that SGSN

2.4 Iu User Plane Optimisation

When RNC has detected that there is no UEs under it receiving MBMS Data, the RNC should have a possibility to request SGSN that data is not transmitted in Iu interface. And later when Ues have appeared under RNC, the RNC should have possibility to reguest SGSN that data is transmitted again in Iu interface. 

The situations where Iu User Plane Optimisation can be used are, when

-RA includes multiple RNCs
-UE is located under DRNC

The mechanisms to affect Iu User Plane transmission are:

-To Establish, Release and Re-Establish GTP Tunnel based on the need

· Iu User Plane resources are reserved only when needed

· GTP Tunnel Endpoint Identifiers are also released when they are not needed


-To Establish the GTP tunnel in the beginning of the service and inform SGSN based on the need, whether data is needed or not. In that approach the tunnel will remain all the time in Iu and GTP tunnels are not released whereas data transmission from SGSN is only stopped

· the User Plane resources are reserved only once and required processing in RNC is minimised.

· the used MBMS RAB Establishment procedure resembles rel99-5 RAB establishment procedure and only stopping procedure is introduced for MBMS.

· The delay to get MBMS data from SGSN after detection of the legitimate UE is minimised due to already existing transport resources.

Although this issue is tight to the issue whether Service Context creation and Iu Bearer Establishment are separated or like in Rel99-5 tight together. This issue is still open in SA2 and is so FFS.

2.5 Summary of procedures

In the below is the summary of procedures presented in this paper which are proposed to be used for MBMS:

MBMS Mode

MBMS 
Procedure
Broadcast mode
Multicast mode



Idle
Connected

MBMS RAB Assignment
X
X
X

MBMS RAB Release
X
X
X

UE Add (Iu)


X

UE Remove (Iu)


X

UE Add (Iur)


X

UE Remove (Iur)


X

Iu User plane optimisation procedures (FFS)

X
X

3.  Conclusion

The proposal is to capture the discussion from above and update RAN2 Stage-2 TS chapter 7.1 according to changes proposed below
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7  UTRAN Signalling Flows for MBMS 

7.1  MBMS RNC Signalling Flows

7.1.1  MBMS RAB Assignment 
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Figure 1: MBMS RAB Assignment 
Successful operation.

MBMS RAB Request is used in MBMS Broadcast and Multicast mode.
This signalling flow is applicable for handling MBMS to UEs in IDLE and CONNECTED mode.

This signalling flow is used to establish an MBMS RAB and service context into the CRNCs which belongs to the MBMS Service area and CN assumes that they are having Ues located under them. (i.e. CN uses RA information). The signalling flow is typically initiated when an MBMS service is about to start (the details of when the signalling flow is initiated are to be defined in SA2). 

The MBMS  RAB ASSIGNMENT REQUEST contains the MBMS Service Id, The Service Area Information,  RAB parameters, MBMS mode (Broadcast or Multicast) and list of connected mode UEs. 
Iu user plane (GTP Tunnel) for this MBMS RAB  can be established after CRNC receives the MBMS RAB ASSIGNMENT REQUEST message or after CN receives MBMS RAB ASSIGNMENT RESPONSE message from CRNC. The details how GTP tunnel is established is FFS.
In a case of Iu-Flex, the RNC sends MBMS RAB ASSIGNMENT RESPONSE message to the chosen (default) SGSN with successful RAB response. For the other SGSNs RNC sends MBMS RAB ASSIGNMENT RESPONSE message with unsuccessful RAB response containing cause “Iu-Flex”.

7.1.x  MBMS RAB Release over Iu 
MBMS RAB Release is used in MBMS Broadcast and Multicast mode.
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Figure x: MBMS RAB and Service Context removal signalling flow. 
Successful operation.

The MBMS RAB Release is used to remove MBMS RAB and MBMS Service context from the CRNC. 

MBMS RAB RELEASE REQUEST message is initiated when the MBMS Service is finished. The details are to be defined in the SA2.
7.1.x  Linking UE to the MBMS Service context via Iu interface

This procedure is applicable for handling MBMS to UEs who are going to receive MBMS Multicast data in CONNECTED mode. 
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Figure x: UE Add procedure (Iu). Successful operation
The information to the SRNC, to do the linking, is the MBMS Service ID  and a list of Ues which shall be included into the MBMS ADD REQUEST message. When SRNC receives the MBMS ADD REQUEST message, SRNC will increase the amount of Ues in the MBMS Service context, which are receiving MBMS service.
The UE Add procedure is initiated when UE Joins the ongoing MBMS Service. 
UE REMOVE procedure is used to decrease the amount of connected mode Ues in the MBMS Service context, which are receiving MBMS service. 
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Figure x: UE Remove procedure (Iu). Successful operation

The UE Remove procedure is initiated when UE Leaves the ongoing MBMS Service. 

7.1.3 Linking UE to the MBMS Service context via Iur interface 
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Figure 3: UE ADD procedure (Iur): Successful Operation.

This signalling flow is only applicable for handling MBMS Multicast data to UEs in CONNECTED mode.

The purpose of this signalling flow is to allow the CRNC to add a new UE or multiple UEs to the total number of UEs in a given cell using a MBMS service. The signalling flow is initiated when an UE with an ongoing MBMS service or just about to start MBMS service has entered in a new cell controlled by the CRNC. The UE ADD REQUEST contains the Cell Id of the new cell, the MBMS Service Id, the U-RNTI of the UE [FFS].
The UE ADD RESPONSE message contains the selected MBMS RB information.
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Figure 4: UE Remove procedure (Iur): Successful Operation.

This signalling flow is only applicable for handling MBMS Multicast data to UEs in CONNECTED mode.
The purpose of this signalling flow is to allow the CRNC to decrease the total number of UEs receiving an MBMS service in a given cell. The signalling flow is initiated when a UE with an ongoing MBMS service leaves a cell controlled by the CRNC. The UE REMOVE REQUEST contains the Cell Id of the old cell, the MBMS Service Id, the U-RNTI of the UE [FFS].

7.1.1 
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