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1. Introduction

As being part of the MBMS RAB management function over Iu the RAB Establishment Indication procedure gives the possibility for RNC to request a SGSN to set up MBMS RAB towards UTRAN when the MBMS RAB is needed. This behaviour is in principle supported by RANAP, which allows the MBMS RAB to be established after session has started in case there are no UEs consuming radio resources under the control of the RNC at session start.

It is also allowed for the RNC to delay the RAB establishment in case RNC is not part of the RA list of idle UEs, if received in Session Start.


The procedure text for MBMS RAB management in 25.346 and 25.413 is not fully described and needs further considerations considering MBMS RAB establishment and MBMS RAB release over Iu in different scenarios.

2. Traffic scenarios


MBMS RAB management – no UEs in RNC at session start

1. At session start SGSN sends Session Start to establish a Iu signaling connection for the MBMS session and eventually to establish an Iu bearer for the MBMS transmission over Iu. In Session Start the SGSN includes the Signaling Connection Identifier to be stored and used by the RNC as a reference when signaling to the CN node over Iu for the session.
2. Based on received TMGI the RNC checks if there are any UEs in RRC connected that are interested in the session and it may then further based on information received in RA list of Idle Mode UE IE decide to page for counting of idle UEs. In case there are no UEs under its control the RNC returns Session Start Response without establishing any radio bearer resources for MBMS nor establishing the MBMS Iu bearer for the corresponding MBMS RAB.

3. Session starts but there is no transmission path established over IU for this RNC due to absence of UEs under its control. However a Iu connection is established and maintained for the duration of session. 

4. Now an idle Ue enters the RNC and initiates a PS RAB establishment by sending Initial Direct message Transfer including NAS message to set up the PS RAB. The Ue becomes PMM Connected the default SGSN has now two options it may either decide to link the Ue by sending UE Linking Request to the RNC by setting up a Iu connection for the UE or it may decide to issue a second Session Start message to set up the MBMS RAB.

5a. By reception of the UE linking message the RNC stores the relevant data for the MBMS UE context.

6a. Now due to the fact that there is no MBMS RAB yet established for the session the RNC shall initiate MBMS RAB establishment by sending MBMS RAB Establishment Indication containing the Transport Layer Information to the SGSN. The indication shall be sent on the established Iu connection associated with the MBMS session (established at session start and identified with TMGI+Session id). In case multiple numbers of sessions are ongoing the RNC has to know which Iu connection belongs to which MBMS session. This requires that TMGI is stored together with Signalling Connection identifier in the RNC when the Iu connection is set up first time for the MBMS session.

7a. By reception of RAB Establishment Indication the SGSN initiates Session Start procedure to set up the MBMS RAB

5b. By reception of Session Start message the RNC confirms the availability of the UE under its control and allocates necessary radio bearer resources for the MBMS RAB and returns Session Start Response by including the Transport Layer Information to SGSN. By using the established Iu signalling connection for the MBMS session when sending the second Session Start there is no need to release the first established Iu connection. One reason of not sending a second Session Start is that SGSN may not know whether MBMS RAB is established or not due to Iu flex. 

Note. RAB Establishment procedure may be enhanced such that it indicates that the MBMS RAB has been set up in one or more cells in the Service Area. 
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Changes to 25.346

It is expected some procedure text description needs to be included.

Possible traffic scenario for Iu flex case
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1. An idle Ue enters the RNC and initiates a PS RAB establishment by sending Initial Direct message Transfer including NAS message to set up the PS RAB. This default SGSN that sets up the PS RAB has no information on MBMS. The Ue will therefore not be linked. RNC decides to initiate Uplink Information Exchange Request to request MBMS UE context information for a given UE (identified with NAS UE identity) from the CN based on a list of stored MBMS CN-Id. The requested information type includes a request for the Iu Connection Identifier IE associated with the MBMS service.
2. The SGSN returns the requested information such as the list of MBMS services that has been activated for the UE. 

3. RNC decides that no other MBMS RAB for the session has been established and requests a MBMS RAB to be established by sending RAB Establishment Indication on the corresponding Iu connection.

4. The SGSN sends the Session Start on the existing Iu connection to establish the MBMS RAB.RAB parameters and other attributes for the session are included.

Changes to 25.346

Some procedure text to be included.

MBMS RAB management – no UE in RNC after session start

1. At session start RNC sets up relevant RB resources for the MBMS transmission in cells under its control. SGSN establish the MBMS RAB by setting up Iu bearer and Iu connection for MBMS. For each MBMS RAB there will be one individual Iu connection and Iu bearer configured over Iu after reception of session start, in case at least one UE (joined the service addressed by TMGI) is present under the control of the RNC.

2. After session start a UE moves and starts to consume RB resources in a cell under control of another RNC. The RB resources in the old cell are released for this particular UE. If this UE was the last UE interested in MBMS that was consuming RB resources in cells under control of the RNC, the RNC may then decide to release the MBMS RAB for the concerned MBMS session. The decision depends on the transmission mode of the target cell. In case the DRNC has configured the (target) cell for ptp the SRNC shall keep the MBMS RAB and if DRNC has configured the (target) cell for ptm the SRNC shall release the MBMS RAB (allowing a ptp to ptm transition at cell change).

3. SRNC initiates the release of the concerned MBMS RAB by sending RANAP Iu Release Request.

4. At reception of Iu Release Request the Iu release procedure is initiated by sending Iu Release Command to release the concerned Iu connection and associated MBMS RAB

5. By reception of Iu Release Complete the concerned MBMS RAB and the associated Iu connection for the MBMS service are released.
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The Iu release request and Iu release procedures are not well suited for the required functionality in order to release the MBMS RAB without releasing the associated Iu connection. The objective is to keep and maintain the Iu connection for MBMS for the duration of the session also for the case when there are no interested mobiles consuming radio bearer resources in the RNC. That functionality is supported in the Session Start procedure where MBMS RAB is not established if interested Ues are presented in the RNC. 


Changes to 25.413


In order to release the MBMS RAB but keeping the associated Iu connection TMGI IE is included in a new RANAP procedure MBMS RAB RELEASE. 

1. MBMS RAB Release Request (Ch.9.1.5a)
This message is sent by the RNC to request the CN to release the MBMS RAB
Signalling bearer mode: Connection oriented

MBMS RAB Release Request
>TMGI IE (option)
>Cause = No data bearer necessary

2. New chapter xx.xx MBMS RAB Release Request

3. New Chapter xx.xx MBMS RAB Release
Text added; In case of a MBMS RAB release all the MBMS resources related to the MBMS RAB shall be released. The associated Iu connection shall not be effected and shall be kept for the duration of the session.
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3. Conclusions


The paper discusses and proposes a new procedure for RNC to request release of a MBMS RAB such that Iu connection is kept for the duration of the session, but the MBM RAB may be release during session in case there are no UEs interested in MBMS.
By introduction of these changes to standard the concept from stage 2 on MBMS RAB management can be maintained for the duration of a session that Iu connection shall be established at first session start and maintained for the duration of the session and in case there are no UEs in cells with a relation to the RNC, meaning that MBMS RABs may be released independent of Iu connections.

It is therefore proposed that those changes are accepted and included in RAN3 specifications.
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