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1
Introduction

This contribution discusses possible MBMS Service scenarios. Debates on MBMS functions and procedures should be based on this paper. Several scenarios have been depicted already in various papers, e.g. the Ericsson/3 ones at the MBMS Adhoc (mainly [3] and [4]) and Vodafone’s “hybrid solution” in [2] at RAN2#34.

This paper proposes also to incorporate the scenarios into an informative annex of TS 25.346[1] and to complete the list of functions in TR 25.992 accordingly.

2
Discussion

2.1 Basic, tentatively or already agreed concepts (RAN discussions)

These basics are derived from the Vodafone paper, presented at RAN2#34 [2] (“hybrid solution”).

2.1.1
Basic idea

The basic scenario foresees that the RNC aims to get up to N mobiles ([2] proposes ~ 10) per cell into RRC connected mode. Once there are more than N mobiles in the cell, the other mobiles are left in RRC-Idle mode. RRC connected mode mobiles obey “R’99 procedures”. The behaviour of the mobiles in RRC-idle mode are slightly enhanced from the R’99 procedures.

2.1.2
Some requirements

Below some requirements are reported, any proposed solution has to take into account as emerged from the past discussions:

a)
UMTS MBMS needs to work with underlying GSM coverage. In particular, frequent release of Iu-ps connections needs to be avoided.

b)
The main market requirement for MBMS is to relieve/avoid congestion caused by point to point “streaming” services. Hence the MBMS design needs to cater for short media clips of, say, 15 -120 second duration.

c)
Avoidance of peak loads on paging channels, initial access channels, RNC processors, etc, etc.

d)
Solutions that are simple and quick to implement and minimise interoperability problems are desirable.

2.2 Service Scenario 1 (hybrid scenario from Vodafone, [2])

The term “hybrid” refers to the proposal [2] to support MBMS for both, idle and connected mode users. The basic idea was agreed in general and the service scenario will be depicted along the time-line template as proposed in [5] for comparative considerations.

2.1.1
Suggested solution

The basic idea behind this hybrid solution has several components:

1
In order to select the optimum MBMS radio bearer the RNC needs to have a rough estimation of the numbers of users within a cell, i.e.: no users / ( nmax-ptp / > nmax-ptp. (nmax-ptp is the maximum number of MBMS users in a cell justifying a point-to-point connection) 

2
no streams sent if  there are “zero recipients” in the cell.

3
at the beginning of a clip, the RNC establishes “sufficient” ((10) RRC connections to justify a ptm-RB in that cell. The other mobiles that wish to receive this stream are left in RRC-idle.

4.1
“normal” RRC behaviour of UEs in connected mode (probably Cell-FACH). Upon cell change, the mobile performs a Cell Update to the new cell and is allocated to the PTM channel or to a specific PTP channel in the new cell (while MBMS Contexts are updated, if needed, suitable SRNC to CRNC signalling is performed).

4.2
“normal” RRC behaviour of UEs in idle mode. UEs are informed of the description of the PTM channel if “enough” UEs are already in connected mode. Frequent cell changes might be avoided by MBMS specific thresholds. The fact that a cell is currently transmitting on a PTM RB can be signalled on BCH, otherwise the UE establishes an RRC connection in the target cell and is directed to a PTP resource.

4.3
Re-counting of UEs if the MBMS context of a cell indicates an insufficient number of UEs to justify PTM.

2.1.2
Key Elements

1
Paging at the initial (starting) phase

2
Introduction of mechanism to avoid overload of the paging channels, and/or the paging process within the RNC and/or SGSN.

3
When the mobile joins the multicast group, the SGSN collects info wrt the IMSIs belonging to each multicast group and informs the mobiles of the group Id that will be used at notification.

4
Assuming a stream’s preamble send prior to the actual data transmission, the SGSN sends one paging message [per RA] to the RNCs. The page message contains the TMGI and (at least, in order to handle mobiles that are in voice calls/active PS data sessions) a list of the IMSIs associated with that group and RA.

5
Group Paging on Uu (already agreed at RAN2#34) 

6
Recounting in case of long streams (e.g. >10min)

2.1.3
Timeline of scenario 1:
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Figure xyz. Scenario 1. - timeline

2.3
Service Scenario 2 (enhancing scenario 1 in order to get reasonable performance and scalability)

This service scenario is similar to the “hybrid” scenario as proposed in [2] by Vodafone  and outlined in section 2.1.

2.2.3
Suggested Solution

The suggested solution can be described as follows (only most important principles are re-captured from 2.1.3)

1 and 2 as in Service scenario 1 

enhancement of 3 proposed as follows:

3
The RNC determines - based on local RRM strategies - the number of UEs that are needed to be held in connected mode.

3.1
UEs may be sent into connected mode during the whole service availability, i.e. between Start Service announcement and the end of the last session/stop Service announcement respectively, (see [5] for the terminology of service availability), i.e. prior to the first session, during the whole session and between sessions. 


This may depend on the service duration (signalling the session duration is proposed in [6]), on the mobility of connected mode UEs (i.e. the RNC might detect an “empty” cell due to mobility and start to re-count UEs in that cell) and other implementation specific criterias.


E.g. if the RNC receives the indication that the upcoming Session contains just one short video-clip, then a reasonable RNC implementation will not require to send UEs into connected mode as it is expected that the mobility of UEs will not change in this short time. However, if the session is expected to be “quite long” the RNC will start to send UEs into connected mode – by and by.

4.1-4.3
as in scenario 1

2.2.2
Key Elements

1 and 2 as in scenario 1

3&4
Following our proposal in the suggested solution und bullet 3, the SGSN shouldn’t be the only node collecting subscriber/UE info wrt to mc-group members.

This is mainly in order to relieve the instant signalling and processing load at session start by enabling the MBMS Context to be maintained during the whole service availability.

The additional signalling/processing within UTRAN is regarded negligible compared to the advantage to have MBMS context (i.e. MBMS related mobility) information available at session start and avoid signalling/processing peaks.

This service scenario foresees the possibility to create the MBMS contexts per service per cell already when a UE joins the service. This is performed via the “RAB Linking” function.

Note: It seems to be for further discussion if a UE should be allowed to be kept in connected mode without having activated dedicated ps services.

In the course of the first RAB Linking the affected RNC will establish an MBMS Iu signalling connection and create the MBMS context in the RNC.

5&6
Group Paging and Re-counting as in scenario 1
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Figure xy. Typical Service Scenario 2 - timeline.

The following figures gives an example how to implement RAN Linking and MBMS Context establishment on a procedural level.
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Figure x. Service Scenario 2 – possible implementation of UE Linking and MBMS Context Creation.

3
Proposal for TS 25.346 [1]

It is proposed to capture the scenarios into an informative annex of  [1] in order to provide useful background information for the reader’s convenience and to capture the “RAN MBMS vision” for designing MBMS functionality.

Further it is proposed to agree on the principles as outlined in bullet 3 and 3.1 in chapter 2.2.3 and bullet 3&4 in chapter 2.2.2.
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