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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.

There are two main issues one need to pay attention: 

-
Service Scenario 1 foresees that the RNC will receive a list of joined UEs at session start. As the principle of “group paging” was agreed at RAN2#34, where it was decided that a service group and not individual UEs will be addressed at notification on Uu, it seems to be appropriate to have this principle on Iu as well.

-
For counting purposes, it will be most advantageous to have information of UEs which have joined the service prior to the session start in order to avoid signalling and processing peaks in the RNC and SGSN. 

2.2.1
Suggested Solution

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

1 In order to optimise resource usage, the RNC can perform counting at any time during the whole service availability ([5]), i.e. prior to the first session, during the whole session and between sessions. The counting process is the estimation of the number of users within a cell: 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
MBMS transmission could start for both Multicast Mode and Broadcast Mode even if there are “zero recipients” in the cell, if cell-statistics recommend to do so and depending on operator’s choice.

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 that have other dedicated ps services activated shall be linked to an MBMS RAB during the whole service availability whenever they are in connected mode.

3.2
UEs may be sent into connected mode for linking purposes during the whole service availability even without having other dedicated ps services activated (having RAB(s) activated for ps services). 

-
During an MBMS session, 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&2 as in scenario 1

3&4
Following our proposal in the suggested solution and 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 context already when the first UE joins the service. This is performed via the “RAB Linking” function.

Whether the affected RNC will establish an MBMS Iu signalling connection in the course of its registration to the CN is ffs.

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 give examples how to implement RAB Linking, MBMS Context establishment and Session Start on a procedural level.
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Figure x. Service Scenario 2 – UE Linking and MBMS RNC REGISTRATION.
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Figure x1: RAB Linking in case of Iur mobility
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Figure x2: Session start scenario with MBMS context establishment

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 2.2.1 and chapter 2.2.2.

4
References

[1]
TS 25.346, Introduction of the Multimedia Broadcast Multicast Service (MBMS) in the Radio Access Network (Stage-2), Version 1.3.0

[2]
R2-030269, A Hybrid Solution for handling Idle and Connected Mode MBMS UEs, Vodafone Group, R2#34

[3]
R2-030030, MBMS content delivery mechanisms in the UTRAN, Ericsson & 3, MBMS Adhoc 01/03

[4]
R2-030032, MBMS variable transmission mode: activation and deactivation signalling, Ericsson & 3, MBMS Adhoc 01/03

[5]
R3-030609, Terminology, Siemens, RAN2/3 Adhoc May 2003

[6]
R3-030613, MBMS Service Parameters, Siemens, RAN2/3 Adhoc, May 2003

_1114254549.doc


UE







RNC







SGSN







Activate MBMS Context Request







Activate MBMS Context Accept







RAB LINKING REQ (Service Id)]







RAB LINKING ACK







RAB LINKING







Iu RELEASE REQUEST (in case the Policy indicates that tracking is not required)







MBMS RNC REGISTRATION (Service Id, RNC-Id)







MBMS RNC REGISTRATION







Note 1)







Note 2)







Note 1) If „Policy“ indicates that tracking is not required and there are no other ps RABs existent, the RNC may request the release of the Iu connection. Alternatively the CN may release the Iu connection based on the Indication in RAB Linking ACK message)







Note 2) If RRM decides to keep the UE in connected mode for tracking purposes and the UE is the first one to join the service, the RNC registers at the CN..







MBMS RNC REGISTRATION RESPONSE (Service Parameters)







CN shall perform RAB Linking in case of other activated ps services



CN may perfom RAB Linking in case UE has only MBMS service(s) activated












_1114258699.doc


SRNC







CN







RAB LINKING RES







UE







Activate MBMS Context Accept







No MBMS Service context yet created







 Activate MBMS Context Request







MBMS ATTACH REQUEST







 RAB LINKING REQ











DRNC







RNC RRM Decision to keep the UE in PMM-CONNECTED or move it to PMM-IDLE due to MBMS service policy !







UE has received a service announcement and has changed to PMM-CONNECTED











MBMS RNC REGISTRATION RESPONSE







MBMS RNC REGISTRATION







MBMS ATTACH RESPONSE
















_1114272553.doc


(S)RNC







CN







*) sent on the UE dedicated Iu signalling connection 



Note: UE linking can be done by a separate procedure or by using existing R99 messages when the UE moves to PMM connected and the UE dedicated signalling connection is established (FFS)







UE







UE changes to PMM-CONNECTED







RAB LINKING REQUEST







MBMS GROUP NOTIFICTION











MBMS Iu signalling connection established



MBMS Iu bearer established











MBMS SESSION START INDICATION







 MBMS bearer establishment







MBMS data transfer







RAB Linking to be performed for UEs requested to go to connected mode











RAB LINKING RESPONSE*















MBMS SESSION START CONFIRMATION
















_1114254655.doc




















 SHAPE  \* MERGEFORMAT 









































































































- MBMS RAB established



- ptp/ptm decision performed 



- RB parameters signalled































Idle period of seconds







 1st session



 start







Start Service 1 announcement











- establish dedicated Uu/Iu connections if necessary



- counting 



- provide Contexts with additional info, RAB Linking











- UEs start to join the service. 



- CN distribution tree established



- RAB Linking



- create & maintain MBMS Ctxt



- RNC may keep UEs in conn.mode



- RNC registers at CN



























































Data transfer







 1st session



 stop











Service 1 Session 2















Service 1 session1











Service 1 events







- Notification on Iu = Group Paging with Service Id



- Notification on Uu



- Request RRC Connection, if needed















Stop Service 1 announcement



































































Data transfer







- Notify UEs on session stop



- release network resources.







Data transfer












_1113999069.doc




















 SHAPE  \* MERGEFORMAT 









































































































- MBMS RAB established



- ptp/ptm decision performed 



- RB parameters signalled































Idle period of seconds







 1st session



 start







Start Service 1 announcement



















- Notify UEs on session stop



- release network resources.



























































Data transfer







 1st session



 stop











Service 1 Session 2











- Notification on Iu =



 = start to send lists of UE id’s to RAN to create Context(s) 



- Notification on Uu, 



- establish dedicated Uu/Iu connections if necessary, - 



- counting 



- provide Contexts with info



- search IMSI’s in RNC dedicated UE contexts







Service 1 session1











Service 1 events







- UEs start to join the service. 



- CN distribution tree established up to SGSN



- no MBMS Contexts in UTRAN















Stop Service 1 announcement



































































Data transfer







Re-counting possible







Data transfer












