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1
Introduction and Proposal

This contribution captures the agreements that were made during the MBMS Adhoc in May 2003 relating to the service context handling for inclusion in TS 25.346. Presented changes are based on v2.0.0 of the TS and in line with some already submitted documents for SA2#34 (18th – 22nd August 2003).

Apart from the agreements during the MBMS Adhoc in May 2003 the paper was drafted along the following principles:

-
A CN node will send Session Start Requests for a certain service to all the RNCs it controls if at least one UE served by that CN node has activated that service. In case of Iu flex an RNC may receive more than one Session Start request. 

-
In case of Iu flex only one MBMS Iu data bearer will be established between the RNC and the CN (which is a pool of CN nodes).

-
Session Start provides the MBMS Iu data bearer setup functionality as well, in case at least one UE is served by that CN node.

-
Explicit RNC initiated registration procedures for the case where an RNC is no serving RNC but only drift RNC for PMM-Connected UEs which have activated a service.

-
Explicit RNC initiated de-registration for the case where an RNC is no serving RNC but only drift RNC for PMM-Connected UEs which have activated a service is FFS.

-
Explicit CN initiated de-registration if the service is no longer available is FFS.

Note: 
References to TS 23.246 (for the activation procedure) and TS 23.236 (for the definition of a “pool area”) are included.

Note: 
There are still some FFS to be discussed further.

It is proposed to agree on the changes for TS 25.346 as outlined in chapter 2.
In addition, updated text proposal for UE linking is also added.

2
Changes

<<<<<<<<<< first change >>>>>>>>>>

2.
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.

[1] 3GPP TR 21.905: "3G Vocabulary".

[2] 3GPP TS 22.146: “Multimedia Broadcast/Multicast Service; Stage 1”.

[3] 3GPP TR 23.846: "Multimedia Broadcast Multicast Service; Architecture and Functional Description"

[4] 3GPP TR 25.992: "Multimedia Broadcast Multicast Service (MBMS); UTRAN/GERAN Requirements"
[y1] 3GPP TS 23.246: “Multimedia Broadcast/Multicast Service (MBMS); Architecture and Functional Description”
[y2] 3GPP TS 23.236: “Intra-domain connection of Radio Access Network (RAN) nodes to multiple Core Network (CN) nodes”
<<<<<<<<<< next change >>>>>>>>>>

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

pool area: see definition in ref.[y2]

MBMS Multicast Service Activation: see description in ref.[y1]
<<<<<<<<<< next change >>>>>>>>>>

5.
MBMS UTRAN Architecture

5.1 MBMS UTRAN Architecture Principles

5.1.1 One Context per MBMS Service in CRNC

Each RNC which is controlling cells within an MBMS Multicast area will maintain an MBMS Service Context for each MBMS service.

1 Each CRNC MBMS Service Context is associated with an MBMS service ID.

2 The CRNC MBMS Service 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 MBMS Service Context in the CRNC contains no information about Idle mode UEs.

3 
4 The MBMS Service Context is created in the CRNC either

· if the SGSN informs the RNC that a UE has activated the MBMS Service in a cell controlled by the CRNC by the UE Linking procedure. In this case, the CRNC is the SRNC of the UE,
· or if the RNC is notified of an MBMS Session Start,
· or if the RNC serves as a Drift RNC for a PMM-Connected UE and receives from a SRNC a UE Link containing the Service Id of the concerned MBMS Service. 
Note:
It is FFS whether this can happen only during an MBMS Session or also before/between MBMS Sessions.
· Other cases are FFS.
5 The MBMS Service Context is released by the CRNC either

· if the MBMS Service Context does not contain any UE information after a UE Unlinking procedure from a SGSN and there is no active MBMS Session for the concerned MBMS Service,
· or if the RNC does not serve any UE as a Serving RNC and is informed of the Session Stop by SGSN,
· or if the RNC receives a CN initiated MBMS Deregistration Request (FFS).
· Other cases are FFS.
6 Associated functionalities:

5.1 Bearer type selection for MBMS transmissions based on information in the CRNC MBMS Service 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 Service Context.

5.3 Update of the MBMS Service Context when a PMM-Connected UE, which has activated an MBMS Service, has entered a cell. Update of the MBMS Service Context via Iur can be done by MBMS Attach procedure.
5.4 Update of the MBMS Service Context when a PMM-Connected UE, which has activated an MBMS Service, has left a cell. Update of the MBMS Service Context via Iur can be done by MBMS Detach procedure.
Note: It is FFS whether the update of the MBMS Service Context via the Iur interface can be done only during MBMS Sessions or also before/between MBMS Sessions.
<<<<<<<<<< next change >>>>>>>>>>
5.1.5
UE Linking

UE Linking denotes the process where a UE is linked to an MBMS service context in the SRNC.

MBMS UE linking procedure is performed in following cases.
1 When the UE is moved to PMM CONNECTED and sets up a ps RAB. This can happen at any point in time during the whole service availability (i.e. before, during and between Sessions).
2 When the UE joins the service and is in PMM CONNECTED due to an existing PS RAB. This can happen at any point in time during the whole service availability (i.e. before, during and between Sessions). 

3 When the UE is moved to PMM CONNECTED only for MBMS purpose, e.g. to response counting/recounting indication or response ptp bearer indication from RNC. This can happen at any point in time during MBMS sessions.
Keeping UEs in PMM CONNECTED only for MBMS between sessions is implementation specific. The UE linking will be performed via UE dedicated Iu procedures. An entry for the UE will be added to the MBMS service context in the SRNC. If the MBMS service context doesn’t exist yet it needs to be created. 

In case the UE consumes radio resources from a drift RNC, the UE Linking needs to be performed via Iur. It is [FFS] when the UE Linking via Iur is performed.

NOTE: The MBMS Attach/Detach procedure provides the UE Linking/Unlinking functionality via Iur.

NOTE: An additional function needs to be provided to unlink a UE from an MBMS service context via Iu.
<<<<<<<<<< next change >>>>>>>>>>
5.1.6
Session Start and Session Stop

At MBMS Session Start and MBMS Session Stop, the RNC will receive a respective request from the CN. The MBMS Session Start Request shall contain the Service Id and MBMS Session Attributes (MBMS Multicast Area Information, QoS parameters, …). The MBMS Session Start Request triggers the RNC to notify a given MBMS service group of subscribers/UEs of the MBMS Session Start. The MBMS Session Stop Request may trigger the RNC to notify a given MBMS service group of subscribers/UEs of the MBMS Session Stop.
The MBMS Session Start and Session Stop procedures provide the setup and release of the MBMS RAB in the following way:
The MBMS Session Start Request shall contain all information necessary to setup an MBMS RAB. When the RNC receives an MBMS Session Start Request, it shall either inform the sending CN node in an appropriate response if it has executed the MBMS Iu data bearer setup. 
The RNC may not execute the MBMS Iu data bearer setup for a given Iu interface in case of Iu flex. The RNC may reject the procedure if it doesn’t have enough resources available for that MBMS Service. In those cases the CN node shall be informed accordingly. 
Note: It is FFS whether RNC may not execute the MBMS Iu data bearer setup if there is no UE with activated MBMS service for the service.
In case of Iu flex, the RNC might receive more than one MBMS Session Start Request for an MBMS Service and shall not set up more than one MBMS Iu bearer for a certain MBMS Service towards a pool area.
When the RNC receives an MBMS Session Stop Request it shall release the associated MBMS RAB resources. 
Note: It is FFS whether RNC does not release the MBMS RAB resources when it receives an MBMS Session Stop Request for the purpose of RRM.


5.1.7
RNC Registration

RNC Registration for a certain MBMS Service denotes the process where the CN becomes aware of an RNC hosting UEs which have activated that MBMS Service.
Due to UE mobility, a RNC with no MBMS Service Context, can be informed that a PMM-Connected UE, which has joined an MBMS Service, enters a cell via Iur Attach procedure. Then the RNC informs the CN that it would like to receive MBMS Session Start Request messages when applicable for the concerned MBMS Service by sending MBMS Registration Request message. 

It results in the set-up of a corresponding MBMS distribution tree, but it does not result in the establishment of Iu user plane, which will be established by the MBMS Session Start procedure.
1. Implicit Registration
· RNC Registration for Serving RNCs is performed implicitly, i.e  due to UE linking and MBMS Multicast Service Activation. No explicit registration procedure needs to be performed.
2. Explicit Registration

· RNC Registration for Drift RNCs is performed explicitly if an RNC becomes a Drift RNC for a UE which has activated an MBMS service and has no MBMS Service Context for that MBMS Service. The DRNC will perform a registration towards its default CN node only.
5.1.8
RNC De-Registration
RNC De-Registration for a certain MBMS Service denotes the process where the CN becomes aware that an RNC registered at a CN node does not host any more PMM-Connected UEs which has activated that MBMS Service.
1. Implicit RNC De-Registration
· RNC De-Registration for Serving RNCs is performed implicitly, i.e  due to UE Unlinking and MBMS Multicast Service Deactivation. No explicit de-registration procedure needs to be performed.
2. Explicit RNC De-Registration [FFS]
· RNC De-Registration for Drift RNCs is performed explicitly if a RNC is not acting as a Serving RNC and has ceased to act as a Drift RNC for UEs  which has activated an MBMS service, it will perform a de-registration towards the CN node it was registered to.
5.1.9
CN De-Registration [FFS]
CN De-Registration denotes the process where the CN informs the RNC that a certain MBMS service is no longer available. CN De-Registration should result in releasing of all associated MBMS Service Contexts and resources.

<<<<<<<<<< next change >>>>>>>>>>
7.
UTRAN Signalling Flows for MBMS 

7.1 MBMS RNC Signalling Flows

7.1.1 MBMS Session Start procedure
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Figure 6: Session Start procedure. Successful operation.


This signalling flow depicts the MBMS Session Start procedure.
The MBMS Session Start procedure is initiated by the CN when an MBMS Session is started . The MBMS SESSION START REQUEST is typically sent by a CN node to RNCs hosting at least one UE that has joined the MBMS Service (in case of Iu flex the RNC may receive more than one MBMS SESSION START REQUEST message).

The MBMS SESSION START REQUEST contains the MBMS Service Id, the MBMS Session Attributes (MBMS Multicast Area Information, QoS parameters, …). The Multicast/Broadcast Multicast Area Information could include MBMS Service Areas where UEs have to be tracked (counted), and/or a MBMS Service Areas where this is not required.

MBMS Session Start procedure also provides the MBMS Iu Data Bearer Establishment functionality. If the RNC cannot provide resources at all the RNC shall inform the CN accordingly. In case of Iu flex the RNC shall not establish more than one MBMS Iu bearer for a certain service towards a pool area and shall inform the respective CN nodes accordingly

7.1.v
MBMS Session Stop procedure
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Figure x1: MBMS Session Stop procedure.

This signalling flow depicts the MBMS Session Stop procedure. 
This procedure is initiated by the CN to the RNCs with an ongoing MBMS session, when no more data will be sent for that MBMS service for some period of time. 
The MBMS Session Stop procedure also provides the MBMS Iu Data Bearer Release functionality.
7.1.w
RNC Registration procedure
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Figure x2: MBMS Registration procedure.

This signalling flow depicts the MBMS Registration procedure.
This procedure is initiated by the RNC in the case that the RNC is not SRNC for any UE that has joined the MBMS Service, but this RNC is DRNC for PMM-Connected UEs that have joined the MBMS Service and there is no MBMS Service Context for the MBMS Service in this RNC. 
Note: It is FFS whether this procedure can be initiated before or between sessions.
7.1.x
RNC De-Registration procedure [FFS]
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Figure x3: RNC MBMS De-Registration procedure.

This signalling flow depicts the RNC De-Registration procedure.This procedure is initiated by the RNC towards the CN node it was registered to in case the RNC is not acting as a Serving RNC for any UE that has activated the MBMS Service and has ceased to act as a Drift RNC for UEs  which has activated an MBMS service.

Note: It is FFS whether this procedure can be initiated before or between sessions.
7.1.x
CN De-Registration procedure [FFS]
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Figure x4: CN MBMS De-Registration procedure.

This signalling flow depicts the CN De-Registration procedure.

This procedure is initiated by the CN in order to inform the RNC that a certain MBMS Service is no longer available.

<<<<<<<<<< end of changes >>>>>>>>>>
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