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Proposed change affects:  UICC appsd8 |:| ME|:| Radio Access Network|:| Core Network
Title: ¥ Optimization of MBMS multicast service activation procedure
Source: ¥ SA2 (Huawei)
Work item code: 3 MBMS Date: & 21/05/2004
Category: #® F Release: # Rel-6
Use one of the following categories: Use one of the following releases:
F (correction) 2 (GSM Phase 2)
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Reason for change: ¥ Currently Stage 2 specifies a solution for verification of UE bearer capabilities.
The SGSN verifies the UE's bearer capabilities at the end of the activation
procedure. If the SGSN determines that the UE’s MBMS bearer capabilities are
less than the Required MBMS Bearer Capabilities, the SGSN starts the
deactivation of the already established MBMS UE contexts.

However, in most cases, the SGSN registers at the GGSN after the first UE has
successfully joined the MBMS bearer service. So, it is more reasonable for the
SGSN to verify the UE’'s MBMS bearer capabilities and reject UEs whose MBMS
bearer capabilities are less than the Required MBMS Bearer Capabilities as soon
as the SGSN gets the Activate MBMS Context Request. The upstream nodes
need not to create and then deactivate the MBMS UE Contexts.

Furthermore, it is beneficial for UE power consumption and reduces complexity.

In the MBMS Multicast Service Activation procedure, two changes are made to
align with Stage 3 work based on current Stage 3 specifications and the LS in
S2-033911.

Summary of change: ¥ Adds information about the SGSN verification of UE’s bearer capabilities at the
end of step 6 of MBMS multicast service activation procedure. Updates step 15
to clarify that bearer capabilities may have been checked in step 6.

The MBMS Multicast Service Activation procedure (Figure 7) is modified by
moving step 7 (MBMS Notification Response) directly after step 4 (MBMS
Notification Request). These steps become 4a and 4b. The flow description for
step 4b (MBMS Notification Response) is updated to reflect the update.
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¥ The SGSN has to verify the UE's bearer capabilities at the end of the activation
procedure even it already registered at the GGSN. The UEs with MBMS bearer
capabilities that are less than the Required MBMS Bearer Capabilities will cause
unnecessary handling in most cases.

In the MBMS Multicast Service Activation procedure, the signaling with respect to
the MBMS Notification Request and Response flows will not be aligned with
Stage 3 work.
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8.2 MBMS Multicast Service Activation

The MBMS multicast service activation procedure registers the user in the network to enable the reception of datafrom
a specific multicast MBMS bearer service. The activation is asignalling procedure between the UE and the network.
The procedure establishes MBM S UE contextsin UE, SGSN and GGSN and BSC/RNC for each activated multicast
MBMS bearer service comparable to regular PDP contexts.
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Figure 7. The activation of an MBMS multicast service

1. The UE activates a default, typically best-effort PDP context if not already established. This can be a PDP
context used for basic IP services like WAP or Internet access, or it might be the signalling PDP context used for
IMS access.

2. The UE sendsan IGMP (1Pv4) or MLD (1Pv6) Join message over the default PDP context to signal itsinterest in
receiving a particular multicast MBMS bearer service identified by an |P multicast address.

3. The GGSN sends an MBM S Authorization Request seeking authorization for the activating UE to receive data.
The authorization decision is provided in the MBM S Authorization Response together with the APN to be used
for creation of the MBM S UE context. If the MBMS Authorization Response indicates that the UE is not
authorized to receive the MBM S data the process terminates with no additional message exchange.

4a. The GGSN receives the IGMP/MLD Join regquest and sends an MBM S Notification Request (IP multicast
address, APN, Linked NSAPI) to the SGSN. Linked NSAPI is set equal to the NSAPI of the PDP context over
which the Join request was received. The |P multicast address is the one requested by the UE in the Join request.
The APN may be different from the APN to which the default PDP context has been activated. In any case, the

CR page 5



3GPP TS 23.246 v6.2.0 (2004-03) CR page 6

APN may resolveto a GGSN that is different from the GGSN receiving the IGMP/MLD Join request. The
GGSN startsaMBMS Activation Timer as GGSN may receive no response, e.g. in case SGSN or UE does not
support MBMS.

4h. The SGSN sends a MBMS Notification Response (Cause) to the GGSN that sent the MBM S Natification
Request, where Cause shall indicate whether or not the MBM S context activation will proceed. Upon reception
of the response message with Cause indicating unsuccessful operation or time-out of the MBMS Activation
Timer in the GGSN, the GGSN may fallback to |P multicast access as defined in 3GPP TS 29.061 [4].

5. The SGSN sends a Request MBM S Context Activation (1P multicast address, APN, Linked NSAPI) to the UE to
regquest it to activate an MBM S context. Linked NSAPI alows the UE to associate the MBM S Context with the
PDP context over which it sent the IGMP/MLD Join messagein step 2.

6. The UE creates an MBM S UE context and sends an Activate MBM S Context Request (IP multicast address,
APN, MBMS_NSAPI, MBMS bearer capabilities) to the SGSN. The IP multicast address identifiesthe MBMS
multicast service, which the UE wants to join/activate. An APN may indicate a specific GGSN. The MBMS
bearer capabilities indicate the maximum QoS the UE can handle. The MBMS_NSAPI was chosen by the UE
and contains a value not used by any other activated PDP context and MBM S UE context for this UE. If the
SGSN hasthe MBMS Bearer Context information for this MBM S bearer service, the SGSN should verify the
UE's MBMS bearer capabilities. If the SGSN determines that the UE's MBM S bearer capabilities are |ess than
the Required MBM S Bearer Capabilities, it shall reject the request for activation of an MBMS context with an
appropriate cause.

7. If the MBMS UE Context was not established, the SGSN sends a MBMS Notification Reject Request (Cause) to
the GGSN that sent the MBM S Notification Request, where Cause shall indicate the reason why the MBMS UE
Context could not be established. The GGSN then sends a MBM S Noitification Reject Response back to the
SGSN. This should prevent further sending of MBM S Notification Request messages. The procedure is then
terminated.

8. Security Functions may be performed, e.g. to authenticate the UE.

9. Itis FFS whether the SGSN performs a subscription check for the requested MBM S bearer service identified by
the P multicast address and APN or whether another network entity performs this check. The SGSN creates an
MBMS UE context and sends a Create MBM S Context Requests (1P multicast address, APN, MBMS_NSAPI)
to the GGSN.

10. The GGSN sends an MBM S Authorization Request seeking authorization for the activating UE. The
authorization decision is provided in the MBM S Authorization Response.

11. If the GGSN does not have the MBMS Bearer Context information for this MBM S bearer service, the GGSN
sends a MBM S Registration Request to the BM-SC. See subclause "MBMS Registration Procedure”.

If no TMGI has been allocated for this MBM S bearer service, the BM-SC will alocate anew TMGI. This TMGI
will be passed to GGSN and SGSN viathe MBM S Registration Response message and further to UE via
Activate MBM S Context Accept message.

The BM-SC responds with a MBM S Regi stration Response containing the MBM S Bearer Context information
for thisMBMS bearer service and adds the identifier of the GGSN to the "list of downstream nodes' parameter
inits MBM S Bearer Context. See subclause "MBMS Registration Procedure”.

12. The GGSN creates an MBM S UE context and sends a Create MBM S Context Response to the SGSN.

13. If the SGSN does not have the MBM S Bearer Context information for this MBM S bearer service, the SGSN
sends a MBM S Registration Request to the GGSN. See subclause "MBMS Registration Procedure”.

The GGSN responds with a MBM S Registration Response containing the MBM S Bearer Context information
for thisMBMS bearer service and adds the identifier of the SGSN to the "list of downstream nodes' parameter in
its MBM S Bearer Context. See subclause "MBMS Registration Procedure’.
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14. The SGSN provides RAN with the MBM S UE Context(s) if at least one PS RAB is established for the UE.

15. The SGSN sends an Activate MBM S Context Accept (MBM S bearer capabilities) to the UE. The MBM S bearer
capabilities indicate the maximum QoS that is used by this MBMS bearer service and the UE may take it into
account when further MBM S bearer services are activated. If it was not possible to verify the UE'sMBMS
bearer capabilitiesin Step 6, the UE's MBM S bearer capabilities will be verified now. If the SGSN determines
that the UE's MBM S bearer capabilities are lower than the Required MBM S Bearer Capabilities the SGSN
rejects the request for activation of an MBM S context indicating an appropriate cause and starts the deactivation
of the already established MBM S UE contexts.
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kkkkkkkkkkkkkkkkkkk F | r St C h an g e**********************

3.1 Definitions

For the purposes of the present document, the terms and definitions defined in 3GPP FS-TR 21.905 [1] and 3GPP TS
22.146 [2] and the following apply:

MBM S Service Announcement: Mechanism to alow usersto be informed about the MBM S user services available.

MBMS Bearer Service: the service provided by the PS Domain to MBMS User Services to deliver 1P multicast
datagrams to multiple receivers using minimum network and radio resources.

MBM S User Service: the MBMS service provided to the end user by means of the MBM S Bearer Service and possibly
other capabilities.

MBMS Service Area: The area in which a specific MBMS Bearer Service is available. It is defined individually per
MBMS Bearer Service.

kkkkkkkkkkkkkkkkkkk S econ d C h an g e**********************

3.2 Abbreviations

For the purposes of the present document, the abbreviationsin 3GPP TS TR 21.905 [1] and 3GPP TS 22.141-146 [ 2]
apply.

*******************T h | rd C h an g e**********************

4.1 Overview

MBMS is a point-to-multipoint service in which datais transmitted from a single source entity to multiple recipients.
Transmitting the same data to multiple recipients allows network resources to be shared.

The MBMS bearer service offers two modes:
¢ Broadcast Mode
¢ Multicast Mode

MBMS architecture enables the efficient usage of radio-network and core-network resources, with an emphasis on radio
interface efficiency.

MBMS s redlised by the addition of a number of new capabilities to existing functional entities of the 3GPP
architecture and by addition of a number of new functional entities.

The existing PS Domain functional entities (GGSN, SGSN, UTRAN, GERAN and UE) are enhanced to provide the
MBMS Bearer Service. In the bearer plane, this service provides delivery of IP Multicast datagrams from the Gi
reference point to UEs with a specified Quality of Service. In the control plane, this service provides mechanisms for:

- managing the MBMS bearer service activation status of UEs (in the case of multicast mode)
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- outsourcing authorisation decisions to the MBMS User Service (i.e. to the BM-SC) (in the case of multicast
mode)

- providing control of session initiation/termination by the MBMS User Service and managing bearer resources
for the distribution of MBM S data (in the case or multicast and broadcast modes)

A particular instance of the MBM S Bearer Service isidentified by an IP Multicast Address and an APN Network
[dentifier.

The boundary of the MBMS Bearer Service isthe Gmb and Gi reference points as shown in Section4-3Figure 1 below.
The former provides access to the control plane functions and the latter the bearer plane.

A functiona entity, the Broadcast Multicast Service Centre (BM-SC) provides a set of functions for MBMS User
Services. BM-SC functions for different MBMS User Services may be supported from the same or different physical
network elements.
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8.14 MBMS Broadcast Session Start Procedure

The BM-SC initiates the MBM S Session Start procedure when it is ready to send data. Thisis arequest to activate all
necessary bearer resources in the network for the transfer of MBMS data. It is FFS whether it is also used to notify
interested UES of the start of the transmission.

Through this procedure, MBM S session attributes such as TMGI, QoS, MBMS service Area (tracking/non-tracking area
are FFS), estimated session duration if available are provided to all the GGSN(s), SGSN(s) and BSCS/RNCs. In

addition the procedure alocates the bearer plane to all GGSNs and all SGSNs and to BSCs/RNCs that respond to the
MBMS session start accordingly.

The overall MBM S Broadcast Session Start procedure is presented in the following figure:
UE BSC/RNC | sesv | | cesn | | BMsC

1. Session Start Request
<

1. Session Start Response.
2. MBMS Session Start Request >

<

2. MBMS Session Start Response.
g

3. MBMS Session Start Request

g. MBMS Session Start Response.
P>

4. RAN Resource Setup

Figure 16 Session Start procedure for Broadcast MBMS Bearer Service

1) The BM-SC sends a Session Start Reguest message the impending start of the transmission and to provide the
MBMS session attributes (TMGI, QoS, MBMS service Area, estimated session duration...) to aGGSN of the
PLMN. The BM-SC sets the state attribute of its MBM S Bearer Context to *Active’. The GGSN creates a
MBMS Bearer Context, stores the session attributes, sets the state attribute of thisMBMS Bearer Context to
‘Active’ and sends a Session Start Response message to the BM-SC.

2) The GGSN sends an MBM S Session Start Request message to all its SGSNs. The SGSN createsa MBMS
Bearer Context, stores the session attributes, sets the state attribute of this MBM S Bearer Context to * Active’ and
responds with an MBM S Session Start Response message providing the TEID for bearer plane that the GGSN
shall use for forwarding the MBMS data.

3) The SGSN sends an MBM S Session Start Request message including the session attributes to each BSC/RNC
that is connected to this SGSN. The BSC/RNC responds with an MBM S Session Start Response message to the
SGSN. If the BSC/RNC servesthe MBMS service Area, it createsa MBM S Bearer Context, stores the session
attributes in this MBM S Service Context, sets the state attribute of its MBMS Service Context to ‘Active’ and
responds with an MBM S Session Start Response message, and the RNC includes the TEID inthe MBMS
Session Start Response message for the lu bearer plane that the SGSN shall use for forwarding the MBM S data.
An RNC receiving multiple MBM S Session Start Request messages from different SGSNs includes lu bearer
plane parameters only into one MBMS Session Start Response message to establish only one lu bearer plane to
one SGSN.

4) The BSC/RNC establishes the necessary radio resources for the transfer of MBM S data to the interested UEs.

Note: The upstream node normally provides the MBM S Session Start Reguest message once per MBMS
session to a downstream node. Due to “Intra Domain Connection of RAN Nodes to Multiple Core
Network Nodes” however, an RNC may receive the MBM S Session Start Request message from several
SGSNs.
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the section 8.14 MBMS.
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2 References

[v] 3GPP TS 29.061: "Interworking between the Public Land Mobile Supporting Packet based
Services and Packet Data Networks'

(******** next modlfled SeCtIOﬂ *********)

8.2 MBMS Multicast Service Activation

The MBM S mullticast service activation procedure registers the user in the network to enable the reception of data from
a specific multicast MBM S bearer service. The activation is a signalling procedure between the UE and the network.
The procedure establishes MBM S UE contextsin UE, SGSN and GGSN and BSC/RNC for each activated multicast
MBMS bearer service comparable to regular PDP contexts.

UE | ran | | sesn | | eesn | | Bmsc

1. PDP Context Activation
<2.IGMPJoin > >
5 MBMS Authorization Request
>
3/ MBMS Authorization Response
¢
4. MBMS Notification Request
5. Request MBM S Context Activation
<
6. Activate MBM S Context Request
» 7. MBMS Notification Response
8. Security Functions >
< >
GGSN
9. Create MBM S Context Request
g
10. MBMS Authorization Request
P>
10.,MBMS Authorization Response
<
11.MBMS Registration Request
_______________ .>
11. MBMS Registration Respons
4_ _______________
12. Create MBM S Context Response
<
13. MBMS Registration Request
________________ .>
13. MBMS Registration Response
4_ ________________
' 14, Provision of MBMSUE!
1Context to RAN !
15. Activate MBM S Context Accept
<

Figure 7. The activation of an MBMS multicast service
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. The UE activates a default, typically best-effort PDP context if not already established. This can be a PDP
context used for basic IP services like WAP or Internet access, or it might be the signalling PDP context used for
IMS access.

. The UE sendsan IGMP (1Pv4) or MLD (1Pv6) Join message over the default PDP context to signal itsinterest in
receiving a particular multicast MBMS bearer service identified by an |P multicast address.

. The GGSN sends an MBM S Authorization Request seeking authorization for the activating UE to receive data.
The authorization decision is provided in the MBM S Authorization Response together with the APN to be used
for creation of the MBM S UE context. If the MBMS Authorization Response indicates that the UE is not
authorized to receive the MBM S data the process terminates with no additional message exchange.

. The GGSN receives the IGMP/MLD Join request and sends an MBM S Notification Request (1P multicast
address, APN, Linked NSAPI) to the SGSN. Linked NSAPI is set equal to the NSAPI of the PDP context over
which the Join request was received. The |P multicast address is the one requested by the UE in the Join request.
The APN may be different from the APN to which the default PDP context has been activated. In any case, the
APN may resolveto a GGSN that is different from the GGSN receiving the IGMP/MLD Join request. The
GGSN startsaMBMS Activation Timer as GGSN may receive no response, e.g. in case SGSN or UE does not
support MBMS.

. The SGSN sends a Request MBM S Context Activation (1P multicast address, APN, Linked NSAPI, TI) to the
UE to request it to activate an MBMSS context. Linked NSAPI allows the UE to associate the MBM S Context
with the PDP context over which it sent the IGMP/MLD Join message in step 2. Tl was chosen by the SGSN and
contains a value not used by any other activated PDP context and MBM S UE context for this UE.

. The UE createsan MBM S UE context and sends an Activate MBM S Context Request (1P multicast address,
APN, MBMS_NSAPI, MBMS bearer capabilities) to the SGSN. The IP multicast address identifiesthe MBMS
multicast service, which the UE wants to join/activate. An APN may indicate a specific GGSN. The MBMS
bearer capabilities indicate the maximum QoS the UE can handle. The MBMS_NSAPI was chosen by the UE
and contains a value not used by any other activated PDP context and MBM S UE context for this UE.

. The SGSN sendsa MBMS Notification Response (Cause) to the GGSN that sent the MBM S Noatification
Request, where Cause shall indicate successful or unsuccessful MBMS context activation for the reason of
SGSN or UE {CausetsFFES). Upon reception of the response message with Cause indicating unsuccessful
operation or time-out of the MBMS Activation Timer in the GGSN, the GGSN may fallback to |P multicast
access as defined in 3GPP TS 29.061 [4].

. Security Functions may be performed, e.g. to authenticate the UE.

MBMS UE context and %nds a Create MBM S Context Requests (I P muIt|cast address, APN MBMS_NSAPI)
to the GGSN.

10. The GGSN sends an MBM S Authorization Request seeking authorization for the activating UE. The

authorization decision is provided in the MBM S Authorization Response.

11. If the GGSN does not have the MBMS Bearer Context information for this MBMS bearer service, the GGSN

sends a MBMS Registration Request to the BM-SC. See subclause "MBMS Registration Procedure”

If no TMGI has been allocated for this MBMS bearer service, the BM-SC will allocate anew TMGI. ThisTMGI
will be passed to GGSN and SGSN viathe MBM S Registration Response message and further to UE via
Activate MBMS Context Accept message.

The BM-SC responds with a MBM S Regi stration Response containing the MBM S Bearer Context information
for this MBMS bearer service and adds the identifier of the GGSN to the "list of downstream nodes’ parameter
inits MBMS Bearer Context. See subclause "MBM S Registration Procedure”

12. The GGSN createsan MBM S UE context and sends a Create MBM S Context Response to the SGSN.

13. If the SGSN does not have the MBMS Bearer Context information for this MBMS bearer service, the SGSN

sends a MBMS Registration Request to the GGSN. See subclause "MBMS Registration Procedure”
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The GGSN responds with a MBM S Registration Response containing the MBM S Bearer Context information
for thisMBMS bearer service and adds the identifier of the SGSN to the "list of downstream nodes' parameter in
itsMBMS Bearer Context. See subclause "MBM S Registration Procedure”.

14. The SGSN provides RAN with the MBM S UE Context(s) if at least one PS RAB is established for the UE.

15. The SGSN sends an Activate MBM S Context Accept (MBMS bearer capabilities) to the UE. The MBM S bearer
capabilities indicate the maximum QoS that is used by this MBM S bearer service and the UE may take it into
account when further MBM S bearer services are activated. |f the SGSN determines that the UE's MBMS bearer
capabilities are lower than the Required MBM S Bearer Capabilities the SGSN rejects the request for activation
of an MBM S context indicating an appropriate cause and starts the deactivation of the already established
MBMS UE contexts.

8.3 MBMS Session Start Procedure

The BM-SC initiates the MBM S Session Start procedure when it is ready to send data. Thisis arequest to activate all
necessary bearer resources in the network for the transfer of MBM S data and to notify interested UES of the imminent
start of the transmission.

Through this procedure, MBM S session attributes such as QoS, MBMS service Area{trackingtnon-tracking-area-are
FES), estimated session duration if available are provided to the GGSN(s) and SGSN(s) that have previously registered
for the corresponding MBM S bearer service and to all BSCs/RNCsthat are connected to aregistered SGSN. In addition
the procedure allocates the bearer plane to all registered GGSNs and al registered SGSNs and to BSCS/RNCs that
respond to the session start accordingly.

The overall Session Start procedure is presented in the following figure:

e | |esornc| | sesw | | eesn | | BMmsc

1. Session Start Request
¢

1. Session Start Response
2. MBMS Session Start Request >

<

2. MBMS Session Start Response
>

3. MBMS Session Start Request

3. MBMS Session Start Response
>

Figure 8 Session Start procedure

1. The BM-SC sends a Session Start Request message to indicate the impending start of the transmission and to
provide the session attributes (QoS, MBMS service Area, estimated session duration...) to the GGSNslisted in
the “list of downstream nodes’ parameter of the corresponding MBM S Bearer Context. The BM-SC sets the
state attribute of its MBM S Bearer Context to ‘ Active’. The GGSN stores the session attributesin the MBM S
Bearer Context, sets the state attribute of its MBM S Bearer Context to ‘ Active’ and sends a Session Start
Response message to the BM-SC.

2. The GGSN sends an MBMS Session Start Request message to the SGSNs listed in the “list of downstream
nodes’ parameter of the corresponding MBMS Bearer Context. The SGSN stores the session attributes in the
MBMS Bearer Context, sets the state attribute of its MBMS Bearer Context to ‘ Active’ and responds with an
MBMS Session Start Response message providing the TEID for bearer plane that the GGSN shall use for
forwarding the MBM S data.

3. The SGSN sends an MBM S Session Start Request message including the session attributes to each BSC/RNC
that is connected to this SGSN. The SGSN may include alist of RAswhich lists each RA that contains at least
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4.

one PMM-IDLE UE that has activated the MBM S bearer service..This list may be empty. The BSC/RNC
responds with an MBM S Session Start Response to the SGSN. If the BSC/RNC serves the MBMS Service Area
it stores the session attributes in the MBMS Service Context, sets the state attribute of its MBM S Service
Context to *Active’ and responds with an MBM S Session Start Response message and the RNC includes the
TEID inthe MBMS Session Start Response message for the lu bearer plane that the SGSN shall use for
forwarding the MBM S data. An RNC receiving multiple MBM S Session Start Request messages includes lu
bearer plane parameters only into one MBM S Session Start Response message to establish only one lu bearer
plane to one SGSN.

The BSC/RNC establishes the necessary radio resources for the transfer of MBM S data to the interested UEs.

Note: The upstream node normally providesthe MBM S Session Start Request message once per MBMS

session to a downstream node. Due to “Intra Domain Connection of RAN Nodes to Multiple Core
Network Nodes’ however, an RNC may receive the MBM S Session Start Request message from several
SGSNs.

8.4 MBMS Registration Procedure

The MBMS Registration is the procedure by which a downstream node informs an upstream node that it would like to
receive session attributes and data for a particular MBM S bearer service in order to distribute it further downstream.
This procedure builds up a distribution tree for the delivery of MBM S session attributes and data from the BM-SC to
the UEs interested in the service. This procedure results in the set-up of a corresponding MBMS Bearer Context in the
nodes along the distribution tree, but it does not result in the establishment of bearer plane which will be established by
the Session Start procedure.

The MBMS Registration procedure is initiated:

When the first MBMS UE Context for a particular MBMS bearer service is created in the SGSN or GGSN (see
subclause "MBM S UE Context™) and the corresponding MBMS Bearer Context is not already established in the
node;

When an MBM S Registration Request for a particular MBMS bearer service is received from a downstream
node but the corresponding MBM S Bearer Context is not established in the node; or

When a DRNC detects that it hosts UEs interested in the MBMS bearer service.

NOTE: Theterms 'downstream' and 'upstream’ refer to the topological position of one node with respect to

another and relative to the direction of the MBMS data flow, i.e. from BM-SC to UE.

rRe | | sesn | GGSN BM-SC

1

1. MBMS Registration Request
> 2. MBMS Registration Request
> 3. MBMS Registration Request

‘4. MBMS Registrati%n Response

]

_________________________ -
1
1

E_-zf MBMS Session Start Procedure

5. MBMS Registration Response

«
o st A
1
1

t Procedure

z
oy}
<
(0)]
§.
>
)
Q

6. MBMS Registration Response

Figure 9: MBMS Registration procedure
When the DRNC detects that it hosts UEs interested in the MBMS bearer service, the DRNC sendsaMBMS

Registration Request message to its parent SGSN if not aready done. How the RNC determines its parent SGSN
is a matter of implementation.
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. If the SGSN has no MBMS Bearer Context for an MBM S bearer service and the SGSN receivesan MBMS

Registration Request from an RNC for thisMBMS bearer service, or if the firsst MBMS UE Context is created in
the SGSN for an MBMS bearer service for which the SGSN has no corresponding MBM S Bearer Context, the
SGSN creates an MBM S Bearer Context (in " Standby” state) and sends an MBM S Registration request (1P
multicast address, APN) message to the GGSN. How the SGSN selects a GGSN is a matter of implementation; it
may for instance be based on prior signalling related to a particular UE or via APN resolution.

. If the GGSN has no MBMS Bearer Context for an MBMS bearer service and the GGSN receivesan MBMS

Registration from an SGSN for this MBM S bearer service, or when the firss MBMS UE Context is created in the
GGSN for an MBMS bearer service for which the GGSN has no MBMS Bearer Context, the GGSN creates an
MBMS Bearer Context (in " Standby" state) and sends a Registration Request (1P multicast address, APN)
message to the BM-SC. The exact nature of the signalling between GGSN and BM-SC via Gmb interface is

specified in 3GPP TS29.061 [v] .is-hewever FES-general:

. Upon reception of an MBM S Registration Request from a GGSN, the BM-SC adds the identifier of the GGSN to
the "list of downstream nodes" parameter inits MBMS Bearer Context and responds with a MBMS Registration
Response (TMGI, Required Bearer Capabilities) message. The exact nature of the signalling between GGSN and
BM-SC is however FFSin generad. If the MBMS Bearer Context isin the 'Active' state, the BM-SC initiates the
Session Start procedure with the GGSN, as described in clause “MBMS Session Start Procedure”.

. If the GGSN receives a Registration Request from the SGSN in step 2, the GGSN:
- addstheidentifier of the SGSN to the "list of downstream nodes’ parameter in its MBM S Bearer Context,

- responds with an MBM S Registration Response (TMGI, Required Bearer Capabilities) message, and

- if the MBMS Bearer Context isin the 'Active' state, initiates the Session Start procedure with the SGSN, as
described in clause “MBMS Session Start Procedure”.

. If the SGSN received MBM S Registration Reguest from the DRNC in step 1, the SGSN:
- addstheidentifier of the RNC to the "list of downstream nodes’ parameter inits MBMS Bearer Context,
- responds with an MBM S Registration Response message, and

- if the MBMS Bearer Context isin the 'Active' state, initiates the Session Start procedure with the DRNC, as
described clause “MBMS Session Start Procedure”.

8.14

MBMS Broadcast Session Start Procedure

The BM-SC initiates the MBM S Session Start procedure when it is ready to send data. Thisis arequest to activate all
necessary bearer resources in the network for the transfer of MBMS data. It isFFSwhetherit-is also used to notify
interested UEs of the start of the transmission.

Through this procedure, MBM S session attributes such as QoS, MBMS service Area (tracking/non-tracking area are
FFS) alocates the bearer plane to all GGSNs and all SGSNs and to BSCs/RNCs that respond to the MBM S session start
accordingly.

The overall MBM S Broadcast Session Start procedure is presented in the following figure:
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1)

2)

3)

4)

1. Session Start Request
¢

1. Session Start Response.
2. MBMS Session Start Request

<
2. MBMS Session Start Response.
>

3. MBMS Session Start Request
3. MBMS Session Start Response.
>

4. RAN Resource Setup

Figure 16 Session Start procedure for Broadcast MBMS Bearer Service

The BM-SC sends a Session Start Request message the impending start of the transmission and to provide the
MBMS session attributes (QoS, MBMS service Area...) to a GGSN of the PLMN. The BM-SC sets the state
attribute of its MBM S Bearer Context to ‘ Active'. The GGSN creates a MBM S Bearer Context, stores the
session attributes, sets the state attribute of thisMBMS Bearer Context to ‘ Active’ and sends a Session Start
Response message to the BM-SC.

The GGSN sends an MBMS Session Start Request message to al its SGSNs. The SGSN createsa MBMS
Bearer Context, stores the session attributes, sets the state attribute of this MBM S Bearer Context to ‘Active’ and
responds with an MBM S Session Start Response message providing the TEID for bearer plane that the GGSN
shall use for forwarding the MBM S data.

The SGSN sends an MBM S Session Start Request message including the session attributes to each BSC/RNC
that is connected to this SGSN. The BSC/RNC responds with an MBM S Session Start Response message to the
SGSN. If the BSC/RNC servesthe MBMS service Area, it createsa MBM S Bearer Context, stores the session
attributes in this MBM S Service Context, sets the state attribute of its MBM S Service Context to ‘ Active’ and
responds with an MBM S Session Start Response message, and the RNC includes the TEID inthe MBMS
Session Start Response message for the lu bearer plane that the SGSN shall use for forwarding the MBM S data.
An RNC receiving multiple MBM S Session Start Request messages from different SGSNs includes lu bearer
plane parameters only into one MBM S Session Start Response message to establish only one lu bearer plane to
one SGSN.

The BSC/RNC establishes the necessary radio resources for the transfer of MBM S data to the interested UEs.

Note: The upstream node normally provides the MBMS Session Start Request message once per MBMS

session to a downstream node. Due to “Intra Domain Connection of RAN Nodes to Multiple Core
Network Nodes” however, an RNC may receive the MBMS Session Start Request message from several
SGSNs.
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8.6

MBMS De-Registration Procedure

The MBMS De-Registration is the procedure by which a downstream node informs an upstream node that it does not
need a to receive signalling, session attributes and data for a particular MBM S bearer service anymore and therefore
would like to be removed from the corresponding distribution tree.

The MBMS De-registration procedure is initiated:

By the SGSN or GGSN when the last MBM S UE Context for a particular MBMS bearer service is deleted from
the node and the "list of downstream nodes' parameter in the corresponding MBM S Bearer Context is empty;

By the SGSN or GGSN when the last node registered in the "list of downstream nodes" de-registers from an
MBMS bearer service for which there is no corresponding MBM S UE Context; or

By the DRNC that registered at an SGSN when it deletes the associated MBM S Service Context.

RNC SGSN

A. MBMS Deregistration Request
>

A. MBMS Deregistration Response
<

sesN | | cesw

B. MBMS Deregistration Request
>

B. MBMS Deregistration Response
<

GGSN BM-SC

C. Deregistration Request
>

C. Deregistration Response

<

Figure 11. MBMS De-Registration Procedure

A. When the DRNC that isregistered at an SGSN no longer hosts any UE interested in that MBM S bearer service,

the DRNC requests the de-registration from the MBM S bearer service to its parent SGSN. As an implementation
option, the RNC may decide not to de-register from the MBMS bearer service immediately when these
conditions are met, e.g. in order to avoid unnecessary signalling in the case where the RNC would again need the
same MBMS bearer service shortly after.

The SGSN removes the identifier of the RNC from the "list of downstream nodes' parameter of the affected
MBMS Bearer Context and confirms the operation by sending an MBM S De-Registration Response message to
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the RNC. If an lu bearer plane had been established between the RNC and the SGSN for this MBM S bearer
service, the lu bearer planeis released.

B. When the"list of downstream nodes' of a particular MBM S Bearer Context in the SGSN becomes empty and
the SGSN has no MBM S UE Contexts linked to that MBM S Bearer Context, the SGSN sends an MBMS De-
Registration Request (1P multicast address, APN) message to its upstream GGSN.

The GGSN removes the identifier of the SGSN from the "list of downstream nodes" parameter of the affected
MBMS Bearer Context and confirms the operation by sending an MBM S De-Registration Response message to
the SGSN. If a bearer plane had been established between the SGSN and the GGSN for this MBM S bearer
service, the bearer plane is released.

C. When the"list of downstream nodes’ of a particular MBM S Bearer Context in the GGSN becomes empty and
the GGSN has no MBM S UE Contexts linked to that MBM S Bearer Context, the GGSN sends a De-

Reglstratlon Request (I P multlcast addrees APN) message to the BM-SC. Fhe-exact-nature-of the signatting
een A -1 abearer plane had been established over Gi for this

MBMS bearer servrce, the bearer plane isreleased.

The BM-SC removes the identifier of the GGSN from the "list of downstream nodes' parameter of the affected MBM S
Bearer Context and confirms the operation by sending a De-Registration Response message to the GGSN.

8.7 MBMS Multicast Service Deactivation

The multicast service deactivation is a signalling procedure between the UE and the network. The procedure removes
the MBM S UE Context from the UE, SGSN and GGSN for a particular MBM S multicast service. The multicast service
deactivation can be initiated by:

- TheUE;

- The GGSN;
- TheBM-SC; or
- The SGSN

All these cases are contained in the procedure illustrated in figure 13. The UE initiated Multicast Service Deactivation
starts with step 1), the BM-SC initiated Multicast Service Deactivation starts with step 3), the GGSN initiated Multicast
Service Deactivation starts with step 4), and the SGSN initiated Multicast Service Deactivation starts with step 5) or 8).

At GPRS detach, all MBM S UE contexts of the UE are implicitly deactivated in the UE, SGSN and GGSN, i.e. the
SGSN performs the deactivation procedure starting with step 8).
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UE | | RAN | | SGSN | | GGSN | | BM-SC
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5. Deactivate MBM'S Context Reguest

6. Deactivate MBM S Context Accept

GGSN
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9. Deactivation Indication
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§
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49' Deactivation Confirmation
10. MBMS Deregistration Request

10. M BMS Deregistration Response

‘]_’L. Delete MBM S Context Response

12. MBMS Dereglslration Request

12 MBMS Deregisiration Response

Figure 13: MBMS Multicast Service Deactivation

. The UE sends an IGMP (IPv4) or MLD (IPv6) Leave message over the default PDP context to leave a particular
multicast service identified by an 1P multicast address.

The GGSN sends a Leave Indication (IP multicast address, IMSI) to the BM-SC, indicating that the UE is
requesting to leave the multicast service identified by the IP multicast address. The exact nature of the
signalling between GGSN and BM-SC is-hewever F=S+r-generakis specified in 3GPP 29.061[x].

Upon reception of the Leave Indication, the BM-SC verifies that the |P multicast address correspondsto avalid
MBMS bearer service and sends a UE Removal Request (IP multicast address, APN, IMSI) to the GGSN that
originated the Leave Indication. The APN shall be the same that was provided during service activation (see
"MBMS Multicast Service Activation"). The exact nature of the signalling between GGSN and BM-SC s
hewever FESin-generalis specified in 29.061 [x]. UE Context for service-specific reasons (e.g. the serviceis
terminated but the UE has not yet |eft the multicast group) by directly sending a UE Removal Request message
to the GGSN.

. Upon reception of the UE Removal Request or for other reasons (e.g. Error cases), the GGSN sendsan MBMS
UE Context Deactivation Request (IP multicast address, APN, IMS]) to the SGSN. The IP multicast address,
APN and IM S together identify the MBM S UE Context to be deleted by the SGSN. The APN isthe one
received in step 3. The SGSN acknowledges reception of the MBMS UE Context Deactivation Request by
sending an MBM S UE Context Deactivation Response to the GGSN.

. Upon reception of the MBM S UE Context Deactivation Request or for other reasons (e.g. due to a change in the
roaming restrictions for the user) the SGSN sends a Deactivate MBM S Context Request (T1) to the UE. The Tl
identifiesthe MBM S UE Context to be deleted by the UE.

. The UE deletes the MBM S UE Context and sends a Deactivate MBM S Context Accept (TI) to the SGSN.
. If dedicated radio resources are currently assigned to the UE for the reception of the MBM S data, the RAN

rel eases these radio resources. If shared radio resources are currently assigned for the distribution of the MBM S
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data, the RAN may decide to move the remaining UEs to dedicated resources. The detailed procedures and
conditions are FFS depending on ongoing work in RAN groups.

8. Upon reception of the Deactivate MBM S Context Accept or for other reasons (e.g. due to missing periodic
updates) the SGSN sends a Delete MBM S Context Request (MBMS_NSARPI) to the GGSN that holds the
MBMS UE Context. This GGSN may be different from the GGSN that receives IGMP Leave request in step 1.

9. The GGSN deletes the MBMS UE Context and sends a Deactivation Indication to the BM-SC to confirm the
successful deactivation of the MBM S UE Context. The BM-SC, after receiving the Deactivation I ndication,
deletes the MBM S UE Context and sends a confirmation to the GGSN. The exact nature of the signalling
between GGSN and BM-SC is however FFSin general.

10. If the GGSN does not have any more usersinterested in this MBM S bearer service and the "list of downstream
nodes" in the corresponding MBSM Bearer Context is empty, the GGSN sendsa MBM S De-Registration
Request to the BM-SC. The BM-SC responds with a MBMS De-Registration Response and removes the
identifier of the GGSN from the "list of downstream nodes" parameter in its MBM S Bearer Context. See
subclause "MBMS De-Registration Procedure”.

11. The GGSN confirms the deactivation of the MBMS UE Context to the SGSN by sending a Delete MBMS
Context Response to the SGSN, which then deletes the MBM S UE Context.

12. If the SGSN does not have any more users interested in this MBMS bearer service and the "list of downstream
nodes' in the corresponding MBM S Bearer Context is empty, the SGSN sends an MBM S De-Registration
Request to the GGSN. The GGSN responds with an MBM S De-Registration Response and removes the
identifier of the SGSN from the "list of downstream nodes" parameter in its MBM S Bearer Context. See
subclause "MBM S De-Registration Procedure.
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8.1.1 lu mode notification (UTRAN and GERAN)

When an MBMS Session starts, UEs interested in the MBM S bearer service (PMM-CONNECTED UEs and PMM-
IDLE UEs) shall be notified.

MBMS Session attributes such as Session Identifier and the MBM S Sservice Area(s) are made availablein al interested
RNCs during the Session Start procedure.-Otherparameters-are-FFS:

For radio efficiency reasons, the UTRAN may select on per cell basis whether to establish point-to-point or point-to-
multipoint links for the distribution of MBMS data to the UEs.

In order to perform this selection, the UTRAN requests a proportion of UEs to move to PMM-CONNECTED /RRC-
CONNECTED-statemode by means of MBMS notification sent in the MBMS service Area.

The exact number of UEs moved to PMM-CONNECTED /RRC-CONNECTFED-statemode is a decision of RAN node.
It is not necessary for all UES to move to PMM-CONNECTED/ mode RRE-CONNECTED-in order for the RAN to
decide to use point-to-multipoint, other UEs may remain in PMM-IDLE state. Thisisa UTRAN choice (based on RRM

criteria...) 7 FFSHA-RAN-group.

Following the decision to set up point-to-point or point-to-multipoint links, the number of UEs that need to be
maintained in PMM-CONNECTED state-mode or moved to PMM-IDLE state-mode for MBM S data reception isalso a
decision of a RAN node.
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Reason for change: ¥ [Reason 1]
During last S2 meeting (#38), the BM-SC initiated deregistration procedure was
clarified to show the fact that SGSN will send different messages (session stop
and deregistration) to different RNCs in case the deregistration happens during a
session. This scenario has the following result when the deregistration happens
during a session:
1) SGSN will send “MBMS Deregistration Request” to those RNCs which are
listed in the downstream nodes—>then these RNCs return a message and bearer
planes between RNCs and the SGSN are released.
Conclusion: there is no problem with these RNCs which are listed in the “list of
downstream nodes”.

2) SGSN will only send “Session Stop” to those RNCs which are not listed in the
“list of downstream nodes” but have bearer planes created with SGSN->then
bearer planes between these RNCs and SGSN are released.

Conclusion: there is a problem in case these RNCs still have UEs in PMM-
Connected state since only bearers are released, but the RNC contexts still exist.

In addition, when the deregistration procedure happens out of a session, then
SGSN sends the “MBMS deregistration request” to only those RNCs which are
listed in the “list of downstream nodes”, which is even tricky. Because some
RNCs may have UEs which are in PMM-Connected mode and have PS RABs
thus these RNCs still have MBMS RNC contexts, but they are not registered in
the “list of downstream nodes” parameter in SGSN since they are not DRNC.

Therefore, Sending two different messages from SGSN to different RNCs for
deregisration purpose during a session is neither efficient nor correct, and
sending the deregistration message only to RNCs listed in the “list of
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downstream nodes” out of a session is incorrect. Moreover, since the “MBMS
Deregistration Request” and “MBMS Deregistration Response” messages have
the function of both deregistration and releasing the bearer, one couple of
messages is enough and should be sent to all RNCs.

[Reason 2]

As stated in 8.6.1 of TS 23.246, the BM-SC initiated MBMS De-Registration
procedure “... results in releasing of all MBMS Bearer Contexts and associated
MBMS UE Contexts in the nodes along the distribution tree.” The De-
Registration procedure should specify this.

[Change 1]

Using only one couple of messages (MBMS deregistration request and MBMS
deregistration response) in lu interface for deregistration purpose, and this
couple of message should be sent to all RNCs.

[Change 2]

In BM-SC initiated MBMS De-Registration procedure, descriptions that the BM-
SC removes the MBMS Bearer context and that the RNC releases all MBMS UE
Contexts are added.

Consequences if ¥ BM-SC initiated deregistration procedure is neither efficient nor correct in lu
not approved: interface.
Clauses affected: ¥ 2,86.1
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2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

* References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

e For aspecific reference, subsequent revisions do not apply.

« For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[2] 3GPP TS 22.146: "Multimedia Broadcast/Multicast Service; Stage 1".

[3] 3GPP TS 23.107: "Quality of Service (QoS) concept and architecture".

[4] 3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting
packet based services and Packet Data Networks (PDN)".

[5] 3GPP TS 33.246: “ Security of Multimedia Broadcast/Multicast Service”

[6] 3GPP TS 22.246: “Multimedia Broadcast/Multicase Service (MBMYS) user services’

[7] 3GPP TSxx.yyy: “MBMS user services’

[8] 3GPP TS 25.346: “Introduction of the Multimedia Broadcast Multicast Service (MBMYS) in the

Radio Access Network”

[9] 3GPP TS 43.246: “Technical Specification Group GSM/EDGE Radio Access Network;
Multimedia Broadcast Multicast Service (MBMS) in the GERAN”

Editors note: to be updated with TS number for SA4 user services specification.

*kkkkkkkkkkkkkk S econ d C h an g e *kkkkkkkkkkkkkkkkkkk

8.6.1 BM-SC initiated MBMS De-Registration Procedure

ThisMBMS De-Registration Procedure is initiated by BM-SC when the specific MBMS bearer service is terminated.
This procedure tears down the distribution tree for the delivery of session attributes and MBM S data. This procedure
resultsin releasing of all MBMS Bearer Contexts and associated MBM S UE Contexts in the nodes along the
distribution tree.

CR page 3



3GPP TS 23.246 v6.2.0 (2004-03)

UE

3. MBMS Deregistriation Request

2. MBMS Deregisiy

ation Response

CR page 4
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4l.Deregistration Request
1.Deregistration Fﬁ%ponse
% MBMS Deregistration Request
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5. RAN Resource Relegase

4. MBMS Deregist
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Figure 12: BM-SC initiated MBMS De-Registration Procedure

«
3. MBMS Deregistration Response
g
4. RAN Resource Release
UE RNC SGSN GGSN BMC
41.Deregis;tration Request
1.Deregistration I&Sponse

a MBMS Deregistration Request
2. MBMS Deregist»ration Response

3. MBMS Session $top Request

4_ _______________

3. MBMS Session $top Response

1. The BM-SC sends a De-Registration Request message to all GGSNs contained in the "list of downstream nodes’
parameter of the corresponding MBM S Bearer Context to indicate the session isterminated and any related
MBMS bearer resources shall be released.

The GGSN returnsaDe—Reglstratlon Response meswgeto the BM- SC The BM-SC release;all MBMS UE

Contexts and remov

corresponding MBMS Bearer context

2. The GGSN sends an MBM S De-Registration Request message to all SGSNs contained in the "list of

downstream nodes" parameter. of the corresponding MBMS Bearer Context. The SGSN returns an MBMS De-
registration Response message to the GGSN. The GGSN releases all MBMS UE Contexts and the affected
MBMS Bearer Context. If a bearer plane had been established over Gi for this MBMS bearer service, the bearer

planeis released.
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43.The SGSN sends an MBMS DeReglstratlon Request message toal RN Cs connected with this SGSN.}isted-in

- The RNC returns an
MBMS DeReglstran on Response message to the SGSN and reI eases all bearer resources if the state attribute of
the MBMS Service Context is *Active’. The SGSN releases all MBM S UE Contexts and the affected MBM S

Bearer Context. If a bearer plane had been established between the SGSN and the GGSN for this MBM S bearer
service, the bearer planeis released.

54. The RNC releases the affected radio resources, all MBMS UE Contexts and the MBM S Service Context. The
detailed procedures are specified in 3GPP TSs 25.346 [8] and 43.246 [ 9] FFS-depending-on-engeing-work-+a
RAN-groups. RAN may notify the UEs that the MBM S Bearer service has being terminated, so that the UE can

locally deactivate its MBM S UE context, detailed procedures are specified in 3GPP TSs 25.346 [8] and 43.246
[9]FFS.
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Work item code: 3 MBMS Date: & 21/05/2004
Category: #® F Release: # Rel-6
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Reason for change: 3 During last S2 meeting (#38), a new procedure “MBMS Session Update” was
added. This procedure is used to update the list of RA information in RNC if
SGSN has sent a the list of RA information to the RNC in Session Start
procedure (even if the list is empty).

In order to provide this kind of information, SGSN shall in fact track the number
of UEs in each RA which are listed in the “list of RAs” as is also indicated in
current spec 23.246:

The SGSN may send the Session Update to a RNC when:
- Thefirst UE which have activated the service entersin a RA

- Thelast UE which have activated the service leaves from a RA

Without tracking the number of UEs in each RA listed in “the list of RAs”, SGSN
can not know the information like “the last UE leaves the RA”.

Therefore a new parameter “List of Number of UEs per RA” is necessary.

In addition, RNC should have a new parameter similarly to strore the list of RA
information (but without the number of UES).

Summary of change: ¥ Adding a new parameter “List of Number of UEs per RA” in the MBMS bearer
context for SGSN, and a new parameter “List of RAs” in the MBMS bearer
context for RNC.

Some FFSs are deleted.
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*kkkkkkkkkkkkk*k &art Of Change********************

6.2 MBMS Bearer Context

The MBMS Bearer Context, which is referred to as MBM S Service Context in RAN, contains al information
describing a particular MBM S bearer service and is created in each node involved in the delivery of the MBM S data.

An MBMS Bearer Context is created in the SGSN and GGSN when the first MBMS UE Context is created in the node
or when a downstream node requestsit. The MBMS Bearer Context is statically configured in the BM-SC; how thisis
doneisout of the scope of this specification. The MBM S Bearer Context is created in the BSC/SRNC when afirst
MBMS UE Context is created in BSC/SRNC. Session Start procedure may create M BMS Bearer Context |n a
BSC/RNC wh|ch has no MBM S Bearer Context yet. . ¢

An MBMS Bearer Context, once created, can be in one of two states reflecting the bearer plane resource status of the
corresponding MBMS bearer service.

No bearer plane resources required

Standby

Session Start Session Stop

Bearer plane resources required
Figure 6: MBMS Bearer Context State Model

'Active' reflects the state of an MBM S Bearer Context in which bearer plane resources are required in the network for
the transfer of MBMS data. This state is maintained as long as there is a corresponding MBM S session ongoing.

‘Standby’ reflects the state of an MBM S Bearer Context in which no bearer plane resources are required in the network
for the transfer of MBM S data. This state is maintained as long as there is no corresponding MBM S session ongoing.

The content of the MBM S Bearer Context is described in Table 2.
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Table 2: MBMS Bearer Context
Parameter Description RAN SGSN GGSN | BM-SC

IP multicast address IP multicast address identifying the MBMS X X X X
bearer described by this MBMS Bearer
Context.

APN Access Point Name on which this IP multicast X X X XEES
address is defined.

TMGI Temporary Mobile Group Identity allocated to X X X X
the MBMS bearer service.

State State of bearer plane resources (‘standby’ or XFES | X X X
‘active’)

Required MBMS Bearer Minimum bearer capabilities the UE needs to X X X

Capabilities support

QoS Quality of Service required for the MBMS X X X X
bearer service.

MBMS Service Area Area over which the MBMS bearer service has | X X X X
to be distributed.

List of downstream nodes List of downstream nodes that have requested X X X
the MBMS bearer service and to which
notifications and MBMS data have to be
forwarded.

Number of UEs"{(FFS) Number of UEs hosted by the node that have FFS X X FFS
joined the multicast MBMS bearer service.

-List of number of PMM-IDLE List of number of PMM-IDLE UEs for each RA, XY

UEs per RA which contains at least one UE that has joined
the MBMS service.

-List of RAs List of RAs, each of which contains at least x?
one UE that has joined the MBMS service.

Note 1: It isan optional paramenter. The SGSN may include alist of RAs which lists each RA that contains at |east one

PMM-IDLE UE that has activated the MBMS bearer service. This list may be empty.
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6.1 MBMS UE Context

The MBMS UE Context contains UE-specific information related to a particular MBM S bearer service that the UE has

joined. An MBMS UE Context is created in the UE, SGSN, -and-GGSN and BM-SC when the UE joinsan MBMS
bearer service. In the SGSN, an MBMS UE Context is also created as aresult of an inter-SGSN routing area update

after the transfer of the MBMS UE Context from the old SGSN. s EESwhether MBMS UE Contexts-are-created-in

e

In lu mode, all MBMS UE Contexts of a UE are provided viaMBM S UE Linking mechanism to the BSC/SRNC at

least when the first PS RAB is established for the UE, or when the UE performs MBMS Multicast Service Activation.

MBMS UE Contexts are provided to the BSC/SRNC regardless whether MBM S Sessions are ongoing or not (i.e.

before, between and after Sessions). In addition, all MBM S UE Contexts of a UE are provided viaMBMS UE Linking
mechanism when a UE, which has an MBMS context active, moves to PMM-Connected state viathe MBM S Service
Request procedure for the purpose of MBMS.

The existence of the MBM S UE context for Gb mode in the BSC is for further study.

In the UE and SGSN, the MBMS UE Context is stored as part of the MM Context for the UE. The MBM S UE Context
is stored in the GGSN. Thereis one MBM S UE Context per MBM S bearer service that the UE has joined.

Inthe BSC/RNC, the MBM S UE Contexts are stored as part of the UE Context of the BSC/RNC.

The content of the MBM S UE Context is described in Table 1.

Table 1: MBMS UE Context

Parameter Description UE SGSN | GGSN | RNC BSC BM-SC
IP multicast address IP multicast address identifying an X X X X lu-X X
MBMS bearer that the UE has joined. Gb - FFS
EES
APN Access Point Name on which this IP X X X X lu-X X
multicast address is defined. Gb — FFS
TMGI Temporary Mobile Group Identity X
allocated to the MBMS bearer.
Linked NSAPI NSAPI of the PDP context used by X X
the UE to carry IGMP/MLD signalling.
IMSI IMSI identifying the user. (1) (1) X (2) FFS X
TI Transaction Identifier X X
MBMS_NSAPI Network layer Service Access Point X X X
Identifier which identifies an MBMS
UE Context.
EES EES

(1) Inthe UE and SGSN, the IMSI is available within the MM Context which contains the MBM S UE Context

(2) Inthe RNC, the IMSI is available within the UE Context which contains the MBM S UE Context.
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Error! No text of specified style in document. 3 Error! No text of specified style in document.

<< Changed section >>

51.1 Content Provider Authentication,-Autherization-and-Charging

The BM-SC shall be able to generate charging records for content provider transmitted data.
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| rrwiics FIRST MODIFIED SECTION **xxr

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

* References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

e For aspecific reference, subsequent revisions do not apply.

« For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1]
[2]
(3]
[4]

3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.
3GPP TS 22.146: "Multimedia Broadcast/Multicast Service; Stage 1".
3GPP TS 23.107: "Quality of Service (QoS) concept and architecture".

3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting
packet based services and Packet Data Networks (PDN)".

[5] 3GPP TS 33.246: “ Security of Multimedia Broadcast/Multicast Service”
[6] 3GPP TS 22.246: “Multimedia Broadcast/M ulticase Service (MBMS) user services’
[7] 3GPP TSxx.yyy: “MBMS user services’

Editors note: to be updated with TS number for SA4 user services specification.

3GPP TS 23.125: “Flow Based Charging”

‘ [x]

| ‘k****k*k‘k*******************************Next modlfled SECtiOH**************************************

4.2 Reference Architecture Model

PDN
Content (e.g.Internet)
/ CcBC [~ Provider
~
/ ~
4 N
II \\
~
/I \\
/I \\
~
I/ \\
/ N
~
/I \\
// N
/ HLR CSE - ~
/ ~ ~
/ / ~o o
// /// \\\\ \\\
! T / SN T 0SA|
/ S RSN i scs|
2 ~ —
: 4 Gmb RSN Content
Uu lu Gn/Gp Provider /
| | | | | Multicast
UE i UTRAN ] SGSN ‘ GGSN | BM-SC T Broadcast
} H Source
1
Gi :
1
1
1
lu/G b !
Multicast H
um Gi Broadcast 1
1
UE } GERAN Source i
1
H

3GPP



Content

PDN
(e.g. Internet )

'

i

|

|

/ CBC ~ Provider [

7 N 1

/ ~ !

7 ~ '

Vi N 1

I/ 1

y . i

~
//I \\\ :
/ ~ 1
~

// S :

// i

/ HLR !

// \\\ :

/ S H

7 N 1

’ N [P !

/ Gr | osA | 1

1

/7 AN i scs ] |

/ ~ | E—
’ Gmb NN ! Content
Uu lu Gn /Gp \ 1 Provider /
| ! Multicast
UE ‘ UTRAN % SGSN ‘ TPF \ BM -SC \ i Broadcast
GGSN } \ Source

|

Gi :

|

|

1Gb i

I

Y Multicast '

Um Gi B roadcast :

Source 1

UE + GERAN

i

1

H
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PLMN

Figure 1: Reference architecture to support MBMS

*%* *%* *kkkkkkkhkhhhkhkhkkkkkkkik

N ext mo d |f| ed S eCt ion *hkkkkkkkkkkkkkkkkhkhhhhhhkkkkkkkhkhkhhhhhhhhrhirxxxkx

5.7 Optional Functional Element

NOTE: Thefollowing are FFS.

5741 CSES5.7.1 Void

5.7.2 CBC

The Cell Broadcast Centre (CBC) may be used to announce MBM S user services to the users.

5.7.3 OSA-SCS

The BM-SC might use OSA-SCSto interact with third parties.

khhkhkhkhkhkkddhkhkhhhhhhhhhhhdrdkhkhhddhhhdx neXt mOdIfled SECtIOH hhkhkkkkhkhkkhhhhhhrhdhkhhhhhhrhhrhrrrrhdd

10 Charging requirement

10.1 General

MBMS architecture shall support on-line and off-line charging.

It shall be possible to collect charging information for the multicast mode. It shall also be possible to collect charging
information for MBMS services in visited networks.

3GPP



MBMS shall collect charging information about the transmission of MBMS broadcast or multicast datathat are
provided by content or service providers (e.g. 3 parties). This shall enable billing of broadcast and multicast content or
service providers.

To enable billing of broadcast and multicast content providers, data shall be collected at the BM-SC.

NOTE: SGSN, GGSN and BM-SC generate charging data for the transmitted data, always under the assumption
that the UEs are within the MBM S service area. If the MBMS service areais less than the PLMN, then
thereisthe possibility that a UE will have moved outside the MBM S service area. Charging data will still
be generated for that UE causing an inaccuracy in the data. Thisinaccuracy increases as the size of the
MBMS service areais decreased.

10.2 Bearer level charging for MBMS

To provide bearer level charging for MBMS, mechanisms and functional elements described in TS 23.125 [x] are used.
In case the BM-SC intends to provide input for bearer level charging, it acts as an Application Function (AF) from the
perspective of the flow-based bearer charging architecture (see TS 23.125).

NOTE-i: It is expected that bearer level charging is used to zero-rate MBM S traffic.

NOTE-ii: It is expected that the flow filters for MBMS are statically configured in the TPF, hence BM-SC input is
not required for bearer level charging.

10.3 Application level charging for MBMS

The architecture for providing application level charging for MBMSis FFS.
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8.17 Notification in case of parallel services

8.17.1 Notification of incoming CS domain call during an ongoing MBMS
session

For the RRC connected mobilesin UTRAN, the RNS will have received the IMSI from the core network and hence is
able to perform paging coordination. The UEsin RRC idle state in UTRAN need to perform paging coordination while
receiving the MBM S session’ s user data.

In GERAN, thisis achieved by the UE monitoring its paging channels while receiving the MBMS session’ s user data. |f
the mobile responses to the CS paging in GERAN, then the ongoing MBMS service is likely to be interrupted in the
UE.

8.17.2Notification of additional MBMS session during an ongoing MBMS
session

For the RRC connected mobiles in UTRAN, the SGSN has sent the list of MBMS bearer services that the user has
activated to the UTRAN. The RNS needs to notify an RRC connected UE.

For the UEsin RRC idle state, the UTRAN performs MBMS notification for the UE.

In GERAN, thisis achieved by the UE monitoring its paging channel(s) where notification is sent while receiving the
MBMS session’ s user data.

If the mobile accepts the new MBMS session in GERAN, then the ongoing MBMS service is likely to be interrupted in
the UE.

8.17.3 Notification of Mobile Terminating PS data during an ongoing MBMS
session

For the RRC connected mobiles in UTRAN, the SGSN request the establishment of a RAB which will be used to
deliver the MT user data.

For the UEsin RRC idle state, the UTRAN performs paging notification for the UE.

In GERAN, thisis achieved by the UE monitoring its paging channels while receiving the MBMS session’ s user data.

If the mobile responses to the PS paging in GERAN, then the ongoing MBMS service is likely to be interrupted in the
UE.

8.17.4 Notification of MBMS session during an ongoing CS or PS domain
“connection”

When the UE establishes the UTRAN RRC connection for a CS service, the UE shall send a flag indicating that it has
activated at least one MBMS bearer service.. The RNC requests the SGSN to send the list of MBMS bearer services
that the user has activated to enable the RNC to notify the UE when MBM S session starts.

When a UE moves to PMM-connected state, the SGSN sends the list of MBMS bearer services that the user has
activated to the RNC. The RNC notifies the UE when an MBMS session of the user’s activated MBMS bearer services
starts.

When the UE establishes a GERAN RR connection for a CS service, the UE shall send a flag indicating that it has
activated at least one MBMS bearer service. The BSC request the SGSN to send the list of MBMS bearer services that
the user has activated to enable the BSCRNC to notify the UE when MBM S session starts.
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3GPP 3 3GPP TS 23.246 V6.2.0 (2004-03)

First Modification

4411 Subscription

Establishes the relationship between the user and the service provider, which allows the user to receive the related
MBMS multicast service.

Service Subscriptionis the agreement of auserto rece|ve service(s) offered by the operator. Subscription information is
recorded in the g A etworkBM-SC. Subscription information and other BM-SC
functionality may be on separate entities, WhICh is enabled by proxy capability of the Gmb interface.

Note: procedures for the subscription phase are out of scope of this specification.

Next Modification

8.2 MBMS Multicast Service Activation

The MBMS multicast service activation procedure registers the user in the network to enable the reception of datafrom
a specific multicast MBMS bearer service. The activation is asignalling procedure between the UE and the network.
The procedure establishes MBM S UE contextsin UE, SGSN and GGSN and BSC/RNC for each activated multicast
MBMS bearer service comparable to regular PDP contexts.
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UE | ran | | sesNn | GGSN BM-SC

1. PDP Context Actiyation
<2.IGMPJoin ah >
5 MBMS Authorizatian Request
P>
3, MBMS Authorizatign Response
<
4. MBMS Notification Request
5. Request MBM S Context Activation
<
6. Activate MBM S Context Request
» 7. MBMS Notification Response
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>
10. MBM S Authorization Request
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_______________ }
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4_ _______________
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13. MBM S Registration Request
________________ .>
13. MBMS Registration Response
4_ ________________
14 Provision of MBMS|UE!

Context to RAN

15. Activate MBM S Context Accept

<

Figure 7: The activation of an MBMS multicast service

1. The UE activates a default, typically best-effort PDP context if not already established. This can be a PDP
context used for basic IP services like WAP or Internet access, or it might be the signalling PDP context used for
IMS access.

2. The UE sends an IGMP (IPv4) or MLD (1Pv6) Join message over the default PDP context to signal itsinterest in
receiving a particular multicast MBM S bearer service identified by an IP multicast address.

3. The GGSN sends an MBM S Authorization Request seeking authorization for the activating UE to receive data.
The authorization decision, which may be based on subscription datain the BM-SC, is provided in the MBMS
Authorization Response together with the APN to be used for creation of the MBM S UE context. If the MBMS
Authorization Response indicates that the UE is not authorized to receive the MBMS data the process terminates
with no additional message exchange.

4. The GGSN receives the IGMP/MLD Join request and sends an MBM S Notification Request (1P multicast
address, APN, Linked NSAPI) to the SGSN. Linked NSAPI is set equal to the NSAPI of the PDP context over
which the Join request was received. The |P multicast address is the one requested by the UE in the Join request.
The APN may be different from the APN to which the default PDP context has been activated. In any case, the
APN may resolve to a GGSN that is different from the GGSN receiving the IGMP/MLD Join request. The
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GGSN startsaMBMS Activation Timer as GGSN may receive no response, e.g. in case SGSN or UE does not
support MBMS.

5. The SGSN sends a Request MBM S Context Activation (1P multicast address, APN, Linked NSAPI, Tl) to the
UE to request it to activate an MBMS context. Linked NSAPI allows the UE to associate the MBM S Context
with the PDP context over which it sent the IGMP/MLD Join message in step 2. Tl was chosen by the SGSN and
contains a value not used by any other activated PDP context and MBM S UE context for this UE.

6. The UE createsan MBMS UE context and sends an Activate MBM S Context Request (IP multicast address,
APN, MBMS_NSAPI, MBMS bearer capabilities) to the SGSN. The IP multicast address identifiesthe MBMS
multicast service, which the UE wants to join/activate. An APN may indicate a specific GGSN. The MBMS
bearer capabilities indicate the maximum QoS the UE can handle. The MBMS_NSAPI was chosen by the UE
and contains a value not used by any other activated PDP context and MBM S UE context for this UE.

7. The SGSN sends a MBM S Notification Response (Cause) to the GGSN that sent the MBM S Notification
Request, where Cause shall indicate successful or unsuccessful MBMS context activation for the reason of
SGSN or UE (Causeis FFS). Upon reception of the response message with Cause indicating unsuccessful
operation or time-out of the MBMS Activation Timer in the GGSN, the GGSN may fallback to |P multicast
access as defined in 3GPP TS 29.061 [4].

8. Security Functions may be performed, e.g. to authenticate the UE.

9. Itis FFS whether the SGSN performs a subscription check for the requested MBM S bearer service identified by
the P multicast address and APN or whether another network entity performs this check. The SGSN creates an
MBMS UE context and sends a Create MBM S Context Requests (1P multicast address, APN, MBMS_NSAPI)
to the GGSN.

10. The GGSN sends an MBM S Authorization Request seeking authorization for the activating UE. The
authorization decision is provided in the MBM S Authorization Response.

11. If the GGSN does not have the MBMS Bearer Context information for this MBM S bearer service, the GGSN
sends a MBM S Registration Request to the BM-SC. See subclause "MBMS Registration Procedure”.

If no TMGI has been allocated for this MBMS bearer service, the BM-SC will allocate anew TMGI. ThisTMGI
will be passed to GGSN and SGSN viathe MBMS Registration Response message and further to UE via
Activate MBMSS Context Accept message.

The BM-SC responds with a MBM S Regi stration Response containing the MBM S Bearer Context information
for this MBMS bearer service and adds the identifier of the GGSN to the "list of downstream nodes’ parameter
inits MBMS Bearer Context. See subclause "MBM S Registration Procedure”.

12. The GGSN createsan MBM S UE context and sends a Create MBM S Context Response to the SGSN.

13. If the SGSN does not have the MBM S Bearer Context information for this MBM S bearer service, the SGSN
sends a MBM S Registration Request to the GGSN. See subclause "MBM S Registration Procedure”.

The GGSN responds with a MBM S Registration Response containing the MBM S Bearer Context information
for thisMBMS bearer service and adds the identifier of the SGSN to the "list of downstream nodes' parameter in
its MBM S Bearer Context. See subclause "MBMS Registration Procedure’.

14. The SGSN provides RAN with the MBM S UE Context(s) if at least one PS RAB is established for the UE.

15. The SGSN sends an Activate MBMS Context Accept (MBMS bearer capabilities) to the UE. The MBMS bearer
capabilities indicate the maximum QoS that is used by thisMBMS bearer service and the UE may takeit into
account when further MBM S bearer services are activated. If the SGSN determines that the UE's MBM S bearer
capabilities are lower than the Required MBM S Bearer Capabilities the SGSN rejects the request for activation
of an MBMS context indicating an appropriate cause and starts the deactivation of the already established
MBMS UE contexts.

End of Modifications
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