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1 
Introduction

In SA2#24 several architectural options were introduced into TR 23.846 (which is available currently as version 0.4.0) to overcome with the situation of diverging MBMS concepts and to document discussions on these options.

This paper deals with the main proposals described in SA2’s TR (option A and D) and

· identifies functional blocks assumed to be essential to support the stage 1 & stage 2 requirements (section 2) from a RAN perspective

· identifies those paradigm that led to the different approaches (section 3)

· tries to summarise commonalties and differences between options A and D (section 4)

2 
Functionalities identified so far in stage 2 work

First, a list of functional blocks identified for the support of MBMS in RAN is given:

MBMS Subscription

Subscription is a contractual procedure which gives the user either the general permission to access MBMS services or it is limited to a distinct set of MBMS services. It is assumed that this process is out of scope of MBMS specification. The actual subscription state will be stored in HLR resp. transferred to the SGSN to verify whether the user is allowed to activate a specific MBMS service.

MBMS multicast service activation

The MBMS multicast service activation procedure registers the user in the network to enable the reception of data from a specific MBMS multicast service. It is assumed that an MBMS context will be added to the user context like it is done for a new PDP context. Further, an individual UE will be added to all contexts which describe an MBMS multicast service within the network. This process is also referred to as “the UE is joining a multicast group”.

MBMS Service Announcement

Service Announcement is assumed to be an optional feature which does not trigger any process within the UE and is performed e.g. via cell broadcast service (CBS). This might have impacts on required UE capabilities, i.e. to be able to receive CBS services in RRC-idle mode.

MBMS Notification

MBMS notification is the process where the RAN is triggered to start an ‘MBMS specific paging’ or ‘MBMS notification’ within all cells being part of the service area. The MBMS notification is triggered by detecting MBMS data sent towards the SGSN.

It is assumed that MBMS notification is common for broadcast an multicast mode. As an option, MBMS notification may indicate whether UEs shall respond to allow the RAN to estimate the users within a cell listening to the service.

MBMS Service Request

The MBMS Service Request is sent to the SGSN to initiate the establishment of an MBMS service specific Iu signalling connection.

Note: Currently only option A foresees to align MBMS procedures with the dedicated procedures known from TS 23.060.

Security handling

Currently discussion are ongoing whether to protect MBMS data on application level or on link level or on both. Link level protection may reuse already existing control procedures, i.e. key agreement and security mode control.

MBMS RAB setup

This procedure establishes MBMS RABs. It may contain the setup of RBs on Uu. As an option the indication of RB parameters might already be given within the MBMS Notification procedure.

Release of MBMS radio resources

Denotes the procedure where MBMS radio resources are released at the end of MBMS service transmission. This may happen due to MBMS service inactivity or due to pre-emption by another MBMS service.

Iu flex

All functionality introduced for Iu flex in Rel-5 shall be able to inter-work with MBMS.

Iu flex is an separate issue not reflected within the “arichtecture option” discussion. All options proposed in 23.846 seem to work and it is expected that a conclusion will be reached in a finite time-frame. 

Decision and switching between point-to-point and point-to-multipoint connection

This feature seem to need more study in RAN groups. It is proposed to transfer discussion on that issue completely to RAN groups and start a related feasibility study under the RAN WI.

Impact on Relocation

Impacts of SRNC Relocation needs to be studied.

3 
Principles for the two main architectural options (denotes as option A and option D) in stage 2 work

In the following a list of identified main principles (with regards to UTRAN) is given per option

	Option A
	Option D

	separate RRC control for dedicated services from RRC control for MBMS services 

( one MBMS instance per service per cell in UTRAN

( one MBMS instance in UE
	re-use of existing RRC functionality as much as possible

( re-use UE-dedicated MM-control in UTRAN

	Control of MBMS resources and (if necessary) MBMS specific mobility by CRNC

As a starting point, Iur is assumed to be unaffected by MBMS.
	Control of MBMS resources by CRNC and MBMS specific mobility by SRNC

	No UE specific MBMS context in UTRAN
	establishment of a “control MBMS-RAB” during MBMS Activation procedure

	support of release of RRC connection due to inactivity
	not supported in the initial proposal


4 
Commonalities and differences between option A and option D in stage 2 work

The discussion is led for some of the functions identified in chapter 2.

MBMS multicast service activation

Although this is a procedure which is in principle performed on NAS level only, it may interact with AS similar to the PDP context activation procedure.

Currently, option D tries to tie the MBMS service activation with a process where a UE specific RAB/RB signalling context is created within UTRAN and UE. 

Option A assumes that the MBMS service activation is similar to the PDP Context Activation procedure, but without establishment of RABs.

Option A assumed a common Iu signalling connection and Iu bearer per RNC and MBMS service and a common MBMS context per cell and MBMS service on Uu to be established only on demand, whereas Option D assumes only common transport resources but dedicated RAB control.

MBMS Notification

On the RAN side (left from Iu) there were no real passionate discussion on the options. The controversial views reflect the trigger event for sending MBMS Notification to the RAN. This event is 

· the detection of MBMS data (like for RAB re-establishment in the ps domain) in option A

· in option B the notification is sent only on Uu at reception of the MBMS RAB Request

· in option C a specific ‘start’ message is issued from BM-SC and relayed via GGSN to SGSN

In order to reuse already existing functionality in SGSN it is proposed to follow the “Network Initiated Service Request Procedure” as described in chapter 6.12.2 of TS 23.060. 

RAB setup

There seems to be a common understanding that the transport resources on Iu shall be shared among all the users served by on RNC as well.

The controversial issue, as outlined in option D compared to option A is whether an MBMS RAB signalling context should be created per dedicated Iu connection. Option D justifies this by the fact that in certain mobility scenarios, e.g. where the UE is served via a Drift RNC, that mobility information might be lost and the Drift RNC has no information whether MBMS data needs to be delivered in the cell by which the UE is currently served.

Option A assumes that a UE not in RRC idle, receiving MBMS data and and moving into another cell, possibly into a cell owned by another RNC either discovers that this cell already delivers the same MBMS data stream and continues receiving MBMS data or it has to issue a kind of MBMS cell-update, authorised to setup the MBMS RB in that cell, indicating the temporary service specific group identification (TMGI), possibly its own user-id (to allow the network to setup a ptp link) and possibly a key to identify its subscription.

Release of radio resources at the end of MBMS service transmission

It is proposed to align the release of radio resources with TS 23.060, where the RNC has the possibility to release the RRC and Iu connection due to inactivity. The actual value for that “inactivity timer” is up to operator settings.

Impact on Relocation

In Option A, SRNC Relocation in only affected in case of inter-SGSN relocation. In that case the UE context (containing MBMS contexts) and possibly MBMS service specific context might be relocated via CN procedures (on Gn i/f).

In Option D, SRNC Relocation will affect the relocation of MBMS RAB signalling contexts as well.

Impact of MBMS area concepts on the architecture.

The MBMS WS identified that the MBMS area was defined following different assumption. Either

· an MBMS area is defined as an area, where unique data is delivered with unique QoS. If data or QoS is different, this shall denote a different service or

· differentiate MBMS service from a user and content provider point of view. A user which has activated a MBMS service may receive different content in different “distribution areas” while moving in the same “user service area”.while defining an MBMS area an MBMS service delivers the identical data stream

The majority of the MBMS WS delegates felt the second approach worthwhile to be further elaborated and to change stage 1 accordingly. 

It has to be noted that mobility support might get complicated, if a user moving into another cell has to be aware that in fact the service might change with respect to content and QoS.

5
Conclusion, proposal

As it was suggested during the MBMS WS last week to start discussion on UTRAN support of MBMS although architectural discussion (involving UTRAN as well) are ongoing in SA2, the principles of the main proposals were highlighted from a UTRAN perspective.

It is proposed to continue MBMS discussion based on the procedure undertaken within this paper and to reflect the content of the paper in an TR (e.g. chapter 5 in the proposed MBMS-TR for RAN3).

