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1
Introduction/Proposal

Following discussions in [6] (list of functions relevant for RAN3) and [7] (Context handling, Iu consequences) the following is proposed to be included in TS 25.346:

2
Discussion (i.e. the actual changes)

<<<<<<<<<< next change >>>>>>>>>>

1
Scope

The present document is a internal document for TSG RAN WG3 to help the TSG RAN WG3 to specify the changes to existing specifications and potentially identify new ones that are needed for the introduction of the "Introduction of the Multimedia Broadcast Multicast Service (MBMS) in RAN” feature for Release 6.
2
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3
Definitions, symbols and abbreviations

3.1
Definitions

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



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 Context.

User MBMS RAB is part of the set of ps RABs of a connected mode UE, however, the user plane associated with a User MBMS RAB is shared with other UEs (on Iu / on Uu within a cell). The setup of a User MBMS RAB serves as a trigger to perform a logical linking between an MBMS Service and a connected mode UE which has activated the MBMS service.


3.2
Symbols

3.3
Abbreviations

MBMS
Multimedia Broadcast Multicast Service
4
Requirements.

5 Study Areas

5.x
Required RNL functions

5.x.1
Iu protocol functions

1. Notification

Description: This function serves to notify the RNC that a session of a certain MBMS service is about to start.

implementation options: either based on the already existing Paging procedure, or implicit due to establishment of the MBMS Iu signalling connection by CN.

2. Establishment of an MBMS Iu signalling connection for MBMS Context

Description: This function establishes the connection oriented signalling connection to serve the MBMS Contexts in the RNC.

implementation options: initiated either from the RNC, in response to the Notification (or establishment of a MBMS Context in a DRNC) or from the CN.

3. Establish MBMS RAB

Description: This function provides the RNC with QoS parameters for the MBMS RAB and triggers the setup of the UP on Iu/Uu(Iur).

4. Establish User MBMS RAB (“RAB linking”)

Description: This function provides the RNC with the information which MBMService a certain subscriber in connected mode has joined.

implementation options: performed either after notification (session start) or whenever the service is available as part of the dedicated RAB Assignment.

5. Release MBMS RAB

Description: This function notifies the RNC that an MBMS session has stopped.

5.x.2
Iur protocol functions

1. exchange of Iur mobility information between Serving and Drift RNC

Description: This function serves to maintain the MBMS Contexts in case of Iur mobility of UEs in connected mode.

implementation options: none so far.

5.x.2
Iub protocol functions

FFS.

5.x.3
RNC nodal functions (RNL specific)
FFS.
5.1 MBMS Service Context Establishment

5.1.1
Timing of MBMS Context Establishment
The main difference of the concepts proposed so far is with regards to the time when MBMS Context shall be established in the RNC. Consequently the proposed procedural handling on the Iu interface differs accordingly. There exist two groups of proposals:

5.1.1.1
Proposal 1: Establish the MBMS Context not until the actual MBMS Service data transmission starts 

At MBMS session start the CN triggers the establishment of the MBMS Context(s) in the RNC either

-
for fixed transmission mode (terminology described in [3]) by indicating the area where a ptm bearer shall be established regardless the number of UEs in that area

-
for variable transmission mode by sending a list of UE identities (or one message per UE identity) corresponding to the UEs which have activated the MBMS service, regardless the state of the UE.
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Figure 1. Functional timeline for proposal 1.
5.1.1.2
Proposal 2: Establish the MBMS Context before the actual data transmission

This proposal (in fact group of proposals) tries to gain from the mobility information provided by connected mode UEs in order to have the required information already available when the data transmission start is indicated by the CN. 

The differences between the concepts within this “proposal 2” - group are as follows:

When the MBMS service is available (see [7])  

a.
one concept foresees the possibility to hold sufficient or all UEs in connected mode

b.
the other concept retrieves the mobility information only from joined UEs which are provided with resources for dedicated ps-services.

The UTRAN is obliged to update the MBMS Context per service per cell according to the mobility of connected mode UEs during the MBMS Service availability (this is beyond of what is shown in Figure 1).

However, proposal a and b can be mainly regarded as implementation specific and actual implementations can even combine a and b. 

With regard to network signalling and processing performance an operator can choose the number of UEs to be held in connected mode to limit the respective mobility signalling, both in UTRAN (cell update, handover) and on Iu/in the CN (relocation).

Whenever a UE joins a certain mc-group and the UE has no other dedicated ps-service activated the UTRAN needs to decide whether it is necessary to hold the RRC connection or whether there are already enough UEs in connected mode in a certain area.
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Figure 2. Functional timeline for proposal 2

5.1.1.3
Discussion of the differences between the proposals

differences on Uu

In terms of context handling, no significant difference has been seen for Uu procedures. The differences mainly lay in the concepts for Iu.

signalling/processing load at MBMS session start

In proposal 1, for the variable transmission mode the UTRAN needs to calculate the number of UEs per cell based on mobility information derived from UEs with dedicated services in connected mode and, if necessary, from paged UEs.

This will impose an instant peak on RNC processing and signalling effort at MBMS session start, which can be avoided if the contexts are already created and maintained at start of service availability. Hence the signalling/processing peak can be dispersed, as done in proposal 2. Especially the look up for UE-id’s in (connected mode) UE contexts in RNC.

In proposal 2 there is an additional effort due to maintaining the contexts between sessions during service availability but this effort can be limited in reasonable implementations.

Delay due to Context creation at MBMS Session start

In order to provide the “optimum” RB configuration the RNC needs to collect mobility information per cell before transmission start. There have been already discussions on the available time between session and transmission start, an LS has been sent to SA2 (but has not been treated last meeting). SA2’s reply on the available time has been regarded as a possible criteria for further decisions. 

However, as most MBMS session durations are expected to be in a one/couple of minute range the time for establishing the context as in proposal 1 will be beyond the actual MBMS session duration for many scenarios, which is doubted to be acceptable.

As a minimum requirement, an agreed solution should not impose an special requirement buffering requirement on the SGSN/RNC. 

Behaviour of proposal 1 and 2 for idle mode UEs

There will be an additional effort due to counting if the available mobility info doesn’t provide sufficient input for ptp/ptm/no RB decision. In the extreme case, if all UEs within a certain RNC area are in idle mode at MBMS session start, the performance of proposal 1 and 2 do not differ significantly. However, as discussed in other items of this section, it should be possible to hold UEs in connected mode even before MBMS session start. 

Alignment with CN Context handling: 

In CN respective context handling is already performed for mc-services if UEs join a service and distributions trees are created. As a general remark, why should the UTRAN procedures work less efficient ?

required information in RNC/UE

Figure 3 outlines the information which is needed at a certain point in time based on the timeline-template.

As can be seen, differences wrt required data the differences lay in the way and the time of context establishment, 

- 
UE-id for RAB linking is not need in proposal 1 before session start, therefore no mobility information is available if no session is active.

-
Paging and RAB linking on Iu seems to coincide in proposal 1 (see [5]) and span the time period between session and transmission start, whereas they are procedurally separated and there is only one paging sent on Iu at MBMS session start in proposal 2 (see e.g. [6]).
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Figure 3. Timeline to study necessary information in RNC/UE.

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