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11.3 Frequency layer Dispersion

Frequency Layer Dispersion (FLD) denotes the process where the UTRAN redistributes UES across the frequencies.
UTRAN can use FLD per MBMS session.

The request to perform dispersion can be signalled to UEs by the CRNC after the session stop isreceived over lu
interface. The UEs shall take into account this request whenever it is signalled on the MCCH.

For FDD, the FLD is applicablein Idle mode, URA PCH, CELL PCH and CELL FACH states.

For TDD, the FLD is applicablein Idle mode, URA PCH and CELL PCH states.

The UE shall ignore Sintersearch parameter for re-selecting frequency layer when FLD is signalled. On the re-selected
layer the UE shall apply the Sintersearch parameter.

The need for a pseudo-random function to determine the re-selected frequency is FFS. If a pseudo-random function is
needed, it shall be left to the UE implementation.

The details of the mechanism are defined in stage 3.
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5.3 Protocol structure

5.3.1 MBMS User Plane Protocol Stack Architecture

| Poce e |
RLC < RLC
MAC < MAC
PHY €4——  PHY

Controlling
UE Node B RNC
PocP [ PDCP
RLC > RLC
MAC < MAC
PHY D E— PHY
Controlling
UE Node B RNC

Figure 5.3.1: Protocol Stack for MTCH

Figure 5.3.1 illustrates the protocol termination for MTCH in MBMS, which is used in p-t-m transmission.

If configured by CRNC the PDCP sub-layer performs header compression/decompression for the MBMS traffic.

PDCP sub-layer may operate with RFC 3095 header compression protocol. In that case, header compression should be
performed under RFC 3095 U-mode.

Inthe UTRAN side, thereis one PDCP entity per cell supporting MBMS or MBMS Cell Group for each MBMS service
in each RNS. The shared PDCP entity in the UTRAN duplicates all PDCP PDUs to every RLC entity for every cell
belonging to one MBMS Cell Group.

Inthe UTRAN, thereis one RLC entity for each MBMS service in each cell or cell group in case of utilization of
sel ective combining or maximum ratio combining in TDD, and one MAC entity for each cell.

Inthe UE side, there is one PDCP and RLC entity for each MBMS service in each UE. In each UE thereisone MAC
entity per received cell when UE is performing the selective combining between these cells.

In case of p-t-p transmission, DTCH is used for MBMS transmission and the protocol termination for DTCH mapped
on DCH and RACH/FACH are presented in [8].
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5.3.2 MBMS Control Plane Protocol Stack Architecture

RRC [ RRC
RLC < nLc
MAC < MAC
PHY —  PHY
UE Node B Controlling

RNC

Figure 5.3.2: Protocol Stack for MCCH_and MSCH

Figure 5.3.2 illustrates the protocol termination for MCCH and MSCH in MBMS, which are MBM S p-t-m control

channels.

MBMS functionalities are included in MAC and RRC.

In case of p-t-p transmission, DCCH is used for MBM S and the protocol termination for DCCH mapped on DCH and

FACH are presented in [8].

5.4 MAC architecture

5.4.1 UTRAN MAC Architecture to support

MBMS
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Figure 5.4.1: UTRAN MAC architecture

To support MBM S user and control plane transmission, a multicast functionality is added in the MAC c/sh, entitled
"MAC m", to take care of scheduling of MBMS related transport channels as presented in Figure 5.4.1. In addition,
three logical channels are considered for p-t-m transmission of MBMS: MCCH, MSCH and MTCH. These logical
channels are mapped on FACH. In case of p-t-p transmission DTCH and DCCH are used.
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5.4.2 MAC-c/sh/m architecture: UTRAN side

Figure 4 illustrates the MAC-m additions to the MAC-c/sh architecture in the UTRAN side, needed to transmit MBMS
data over a common transport channel (FACH).

MAC-c/sh/mislocated in the controlling RNC. The following functionalities are covered:

- Scheduling / Buffering / Priority Handling: This function manages common transport resources between
MBMS and non-MBM S data flow(s) according to their priority and delay requirements set by higher
layers.

- TCTF MUX: This function handles insertion of the TCTF field in the MAC header and also the respective
mapping between logical channels (i.e. MTCH and MCCH) and transport channels. The TCTF field
indicates which type of logical channel (i.e. MTCH and MCCH) is used.

- Addition of MBMS-ID: For p-t-m type of logical channels, the MBMS-ID field in the MAC header is
used to distinguish between MBMS services.

- TFC sdlection: Transport format combination selection is done for a common transport channel (FACH)
mapped to MTCH, MSCH and MCCH. In the case of MBM S soft combining (excluding TrCH combining
in TDD), the combinable S-CCPCHSs shall have the same TFC during the TTIsin which L1 combining is
used.

There isone MAC-c/sh/m entity in the UTRAN for each cell.

MAC-Control

MCCH} MSCH MTCH MTCH

[ add MBMS-ID
| |

]
[ TCTF MUX ]
J
]

I I
[ Scheduling/Buffering/ Priority Handling

[ TFC selection

MAC-c/sh/m

FACH FACH

Figure 5.4.2: UTRAN side MAC-m architecture additions to MAC-c/sh

5.4.3 MAC-c/sh/m architecture: UE side

Figure 5 illustrates the MAC-m additions to the MAC-c/sh architecture in the UE side, needed to receive MBMS data
over atransport channel (FACH).

The following functionalities are covered:

- TCTF DEMUX: Thisfunction handles detection and deletion of the TCTF field in the MAC header, and
al so the respective mapping between logical channels (i.e. MTCH and MCCH) and transport channels.
The TCTFfield indicates which type of logical channel (i.e. MTCH and MCCH) is used.

- Reading of MBMS-ID: The MBMS-ID identifies data to a specific MBMS service.

Thereis one MAC-m entity in the UE or in case of selective combining one MAC-m entity for each selectively
combined cell inthe UE.
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MAC-Control
mccHl MscH MTCH MTCH
read
MBMS-ID
( TCTF DEMUX ’
MAC-c/sh/m
FACHI FACHI

Figure 5.4.3: UE side MAC-m additions to MAC-c/sh

6 MBMS Channel Structure

There exists two transmission modes to provide the MBMS service:
- Point-to-point transmission (p-t-p)

- Point-to-multipoint transmission (p-t-m)

6.1 Point-to-Point Transmission

Point-to-point transmission is used to transfer MBM S specific control/user plane information as well as dedicated
control/user plane information between the network and one UE in RRC Connected Mode. It is used only for the
multicast mode of MBMS.

ForaUEin CELL_FACH and Cell_DCH, DCCH or DTCH isused, allowing all existing mappings to transport
channels.

A detailed description of channels used for point-to-point transmission is givenin [8].

6.2 Point-to-multipoint Transmission

Point-to-multipoint transmission is used to transfer MBM S specific control/user plane information between the network
and several UEsin RRC Connected or Idle Mode. It is used for broadcast or multicast mode of MBMS.

6.2.1 Logical Channels

6.2.1.1 MBMS point-to-multipoint Control Channel (MCCH)

Thislogical channel is used for a p-t-m downlink transmission of control plane information between network and UEs
in RRC Connected or Idle Mode. The control plane information on MCCH is MBM S specific and is sent to UEsin a
cell with an activated (joined) MBM S service. MCCH can be sent in S-=CCPCH carrying the DCCH of the UEsin
CELL_FACH state, or in standalone S-CCPCH, or in same S-CCPCH with MTCH.

The MCCH is aways mapped to one specific FACH in the SSCCPCH asindicated on the BCCH. If MCCH isthe only
logical channel mapped in to the FACH, the absence of the TCTF field is explicitly signalled otherwise the TCTF field
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isused in MAC header to identify MCCH logical channel type. In case of soft combining, the MCCH is mapped to a
different SSCCPCH (CCTrCH in TDD) than MTCH.

Reception of paging has priority over reception of MCCH for Idle mode and URA/CELL_PCH UEs.

6.2.1.2 MBMS point-to-multipoint Traffic Channel (MTCH)

Thislogical channel is used for a p-t-m downlink transmission of user plane information between network and UEsin
RRC Connected or Idle Mode. The user plane information on MTCH isMBMS Service specific and is sent to UEsin a
cell with an activated MBM S service.

The MTCH is always mapped to one specific FACH in the SSCCPCH as indicated on the MCCH. The TCTFfieldis
always used in MAC header to identify MTCH logical channel type.

6.2.1.3 MBMS point-to-multipoint Scheduling Channel (MSCH)

Thislogical channel is used for a p-t-m downlink transmission of MBMS service transmission schedule between
network and UEs in RRC Connected or Idle Mode. The control plane information on MSCH is MBMS service and S
CCPCH specific and is sent to UEsin acell receiving MTCH. One MSCH is sent in each S-CCPCH carrying the
MTCH.

The MSCH is aways mapped to one specific FACH in the S-=CCPCH as indicated on the MCCH. Due to different error
requirements the MSCH is mapped to a different FACH than MTCH. If MSCH is the only logical channel mapped in to
the FACH, the absence of the TCTF field is explicitly signalled otherwise the TCTF field is used in MAC header to
identify M SCH logical channel type.

3GPP
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7.2 UE Capability

The UE MBMS capability is not sent to UTRAN and is subject to UE implementation, including the relation between
MBMS capability and actual RRC state which is also a UE implementation. A consequence is that a UE may be
counted although its actual capability does not allow to receive MBMS transmissions e.g. because of its current RRC
state. Further optimizations to avoid counting of useless UEs may be included in Stage 3.

The standard will describe a minimum UE capability requirement in order to allow operatorsto configure MBMS
channels that can be common to all UEs supporting the given service.

There are some UE capability requirements that are common to all eventual service categories:

The minimum UE capability for MBMS capable UE, is one primary CCPCH plus al the configurations below. The UE
is not required to support these configurations simultaneously.

1. OnePICH and one MICH
2. One S-CCPCH and one MICH

3. One S-CCPCH (dedicated FACH and possibly the FACH, which may carry MCCH) and two S-CCPCH with
80ms TTI for MTCH reception

4, One S-CCPCH (dedicated FACH and possibly the FACH, which may carry MCCH) and three S-=CCPCH with
40ms TTI for MTCH reception

5. OnePICH and two S-CCPCH with 80ms TTI for MTCH reception
6. OnePICH and three S-CCPCH with 40ms TTI for MTCH reception

The requirement one reflects the case when the UE isin Idle mode, or URA_PCH, CELL_PCH state and MBM S
reception is not ongoing and requirement five and six are for the case that MBM S reception is ongoing in Idle mode, or
URA_PCH, CELL_PCH state.

The requirement two reflects the case when the UE isin CELL_FACH state and MBMS is reception not ongoing and
requirement three and four are for the case when MBMSS reception is ongoing respectively.

The reqguirement for the number of simultaneous S-CCPCHs for MTCH reception includes those S-CCPCHSs for which
combining is performed.

When MBMSS ptm reception is ongoing, the UE is required to periodically monitor the MCCH, which may be mapped
onto adifferent SSCCPCH from MTCH, and a different S-CCPCH than the R’99 FACH when the UE isin
CELL_FACH state. However this does not increase the requirement for the number of S-CCPCHs to be simultaneously
received by the UE.

The ability of the UE to receive DPCH/HS-PDSCH simultaneously with S-CCPCH carrying MTCH/MCCH is subject
to UE capability.

The minimum MBM S bit rate that all MBMS capable UEs shall support isto be defined in Stage 3.

For FDD, the UE shall support selective combining and soft combining. For TDD, the UE shall support selective and
soft combining.

The standard may restrict further the UE implementation options by defining certain capability combinations.

If the UE is supporting MBMS ptm reception in CELL_DCH state, it shall have capability to acquire MCCH
configuration from BCCH after handover procedure, and after that receive MCCH and MTCH.

3GPP
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*»**Eirst Modified Section***

5.2.5 MBMS Counting

MBMS Counting is used to determine the optimum transmission mechanism for a given service.

1. Theneed for counting isindicated in the notification, and achieved by requesting UEs, belonging to the same
MBMS service group, to respond counting by sending MBM S COUNTING RESPONSE signalling flow to
CRNC

a.__ For UEsin idle mode the counting response refers to the RRC connection establishment procedure.

b. For UEsin URA PCH, or CELL PCH state the counting response refers to cell update procedure

c. UEsin CELL FACH state the counting response refers to signalling on CCCH or DCCH.

2. The exact number of UEs that need to respond to counting be-breughtto-RRC-connectedmedeis an RRM
issue.

3. Sinceitisdesirablein aspecific cell, to avoid bringing alarge number of UEs for counting purposesto RRC
connected mode at the same time (RACH load, etc), RRM may control the load due to the RRC connection
establishment requests, by setting an access "probability factor". For UEsin PMM connected mode the
UTRAN may set different "probability factor" than UEs in idle mode.

4. Following counting, the number of subscribers that need to be maintained in RRC connected mode or for
which the RNC releases their connection, is also an RRM issue.

5. For agiven MBMS service, the counting indication in the notification may be switched on and off, on per-cell
basis.

6. The RNC may use notification to indicate counting during an ongoing MBM S session (term used isre-
counting).

7. TheRNC receivesvialu from CN information (MBMS service ID) about UES who are in RRC Connected
mode, and have joined the MBM S service. Thisinformation may be used for counting purposes.

The MBMS counting function includes a mechanism by which the UTRAN can prompt users interested in a given
service to become RRC connected. This procedure is only applicable for UEsin idle mode and relies on the MBM S
ACCESS INFORMATION transmitted on the MCCH. The probability factor indicates the probability with which UEs
need to attempt an RRC connection procedure.

In order to trigger counting for a given service, the UTRAN may use the regular MBM S natification mechanism
outlined in section 5.2.4 to force UEs interested in the service to read the MCCH information.

Once a UE detects that the counting procedure is on-going for the specific service it wants to receive, it will attempt to
set-up-an-RRC-connection-respond to the counting based on the probability factor included in the MCCH. [Frhe-detaits

Also, the UE WI|| keep receivi ng the MBMS ACCESS INFORMATION a every access info period until the UE

successfully i
sueeeesﬁu#weaponds to the count| ng or count| ng isno Ionger reqw red Whenever it receives new M BM S ACCESS

INFORMATION the UE will update its probability factor with the new value.

The Figure 1 below illustrates this mechanism. The green colour for the MICH indicates when the NI is set for the
service. The green colour for the MBMS ACCESS INFORMATION indicates that the counting procedure is on-going
and that UEs need to establish an RRC connection based on the included probability factor (PF). For the critical MCCH
info, different coloursindicate potentially different content.
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Figure 5.2.5: Illustration of Access Info period during MBMS counting

For every UE brought to RRC connected state for the purpose of counting, UTRAN will initiate the PMM Connection
establishment procedure and will obtain from CN the set of MBMS services these users have joined.

Counting for on-going services (re-counting) will rely on the same scheduling of the MCCH information.

5.2.6 MBMS Radio Bearer Release in the UE
The UE releasesthe MBMS RB by using one of the following mechanisms:
- Explicit MBMS RB Release
- Implicit MBMS RB Release

The Explicit MBMS RB Release mechanism allows UTRAN to explicitly indicate to MBMS UEs that an MBM S Radio
Bearer should be released. The Explicit MBMS RB Release indication isincluded inanew MBMS RADIO BEARER
RELEASE information, the existing MBMS SERVICE INFORMATION, MBMS RADIO BEARER INFORMATION
or the existing RADIO BEARER RELEASE message. If the Explicit MBMS RB Release indication is received, the UE
releases the MBM S RB.

The Implicit MBM S RB Release mechanism allowsis only used for p-t-m transmission and a UE to release the MBM S
Radio Bearer without receiving the MBMS RB release message given from UTRAN asfollows:

A UE uses atimer to implicit release of the MBMS RB. Thetimer valueis given from UTRAN.

5.2.7 MBMS Session Repetition

In the case that the BM-SC repeats MBM S sessions (send multiple time identical content), the MBM S service Id and
MBMS session Id is used to identify specific MBMS service and session. If UTRAN receivesthe MBMS session ID in
session start, the UTRAN should:
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= include MBMS session Id in critical and non critical information send on MCCH
Note: The non-critical information may contain index referring to critical information,
avoiding repetition of MBMS service and session Id in non-critical information.

If the UE has already received correctly the data of the MBM S session, which is being indicated on MCCH, the UE
may:

ignore FLC by not applying the Layer Convergence Information
= ignore counting procedurein Idle, andsURA_PCH, CELL _PCH, and CELL_FACH state

= ignorep-t-m MBMS RB setup signalled on MCCH
= ignorep-t-p MBMS RB indication signalled on MCCH

= reject the p-t-p RB setup for MBMS service, signalled on DCCH

In the case that UTRAN receives reject from the UE to the p-t-p RB setup for MBMSS service on DCCH, the UTRAN
should not try to re-establish p-t-p RB setup for that MBM S service and session.

In the case that the UE has accepted the p-t-p RB for repeated MBM S session the UE shall receive the complete
session.

*»**NEXT Modified Section***

7.2 UE Capability

The UE MBMS capahility is not sent to UTRAN and is subject to UE implementation, including the relation between
MBMS capability and actual RRC state which is also a UE implementation. A consequence is that a UE may be
counted although |ts actual caoabl I |ty does not allow to receive MBM S transmlssons e.g. because of its current RRC

The standard will describe a minimum UE capability requirement in order to allow operatorsto configure MBMS
channels that can be common to al UEs supporting the given service.

There are some UE capability requirements that are common to all eventual service categories:

The minimum UE capability for MBMS capable UE, is one primary CCPCH plus al the configurations below. The UE
is not required to support these configurations simultaneously.

1. OnePICH and one MICH
2. One S-CCPCH and one MICH

3. One S-CCPCH (dedicated FACH and possibly the FACH, which may carry MCCH) and two S-CCPCH with
80ms TTI for MTCH reception

4, One S-CCPCH (dedicated FACH and possibly the FACH, which may carry MCCH) and three S-=CCPCH with
40ms TTI for MTCH reception

5. OnePICH and two S-CCPCH with 80ms TTI for MTCH reception
6. OnePICH and three S-CCPCH with 40ms TTI for MTCH reception

The requirement one reflects the case when the UE isin Idle mode, or URA_PCH, CELL_PCH state and MBMS
reception is not ongoing and requirement five and six are for the case that MBM S reception is ongoing in Idle mode, or
URA_PCH, CELL_PCH state.

The requirement two reflects the case when the UE isin CELL_FACH state and MBMS s reception not ongoing and
requirement three and four are for the case when MBMSS reception is ongoing respectively.

The ability of the UE to receive DPCH/HS-PDSCH simultaneously with S-CCPCH carrying MTCH/MCCH is subject
to UE capability.
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The minimum MBM S bit rate that all MBM S capable UEs shall support isto be defined in Stage 3.

For FDD, the UE shall support selective combining and soft combining. For TDD, the UE shall support selective and
soft combining.

The standard may restrict further the UE implementation options by defining certain capability combinations.

If the UE is supporting MBM S ptm reception in CELL_DCH dtate, it shall have capability to acquire MCCH
configuration from BCCH after handover procedure, and after that receive MCCH and MTCH.

7.3 MBMS Reception

The following descriptions add MBM S specific processes to be considered for each RRC State/M ode.
The BCCH contains information regarding the MCCH, while the latter contains information on the MTCH.

In the sub-sections below, how and when the UE reads the MCCH is not described as periodic MCCH transmissionis
described in section 5.2.3.

The reception of multiple MBM S services simultaneously is subject to UE capability; selection principles between
MBMS services are defined in section 5.2.8. The specific actions related to MBM S session repetition are specified in
section 5.2.7.

7.3.1 MBMS Reception in RRC Idle Mode
Inidle mode, the UE shall:
- if the UE supports MBM S and

- if the UE has activated an MBMS service and there is an ongoing session for this service in the cell where the UE
issituated, i.e. MTCH and MCCH are available

- act on RRC messages received on MCCH and:

- if the MBM S service requires the establishment of an RRC Connection due to counting response or dueto the
utilisation of p-t-p transfer mode for the MBM S service

- inform upper layers that the MBM S Service requires the establishment of an RRC Connection,
- if the MBM S service does not require the establishment of an RRC Connection :
- listen to the common transport channel on which the MTCH is mapped.

- if the UE determines that a neighbouring cell is suitable for selective or soft combining and the UE has valid
MBMS NEIGHBOURING CELL INFORMATION of that cell:

- performs selective or soft combining of MTCH between the selected cell and the neighbouring cell.

7.3.2 MBMS Reception in RRC Connected Mode: URA PCH state
In URA_PCH, the UE shall:
- if the UE supports MBM S and

- if the UE has activated an MBMS service and there is an ongoing session for this service in the URA where the UE
issituated, i.e. MTCH and MCCH are available

- act on RRC messages received on MCCH,

- if onthe MCCH it isindicated that the MBMS service in the cell requires a eel-updatecounting response or
is due to the utilisation of p-t-p transfer mode for the MBM S service:
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- initiate a cell update procedure, for sending MBMS COUTING RESPONSE, or MBMS P-T-P
MODIFICATION REQUEST signalling flow. The cause to be used in the cell update procedureis
defined in Stage 3.

- for each MBMSS service that the UE has activated and where transmission on aMTCH isindicated in the
MCCH, listen to the common transport channel on which the MTCH is mapped,

- if the UE determines that a neighbouring cell is suitable for selective or soft combining and the UE has valid
MBMS NEIGHBOURING CELL INFORMATION of that cell

- performs selective or soft combining of MTCH between the selected cell and the neighbouring cell.

7.3.3 MBMS Reception in RRC Connected Mode: CELL_PCH state
In CELL_PCH, the UE shall:
- if the UE supports MBM S and

- if the UE has activated an MBM S service and there is an ongoing session for this service in the cell where the UE
issituated, i.e. MTCH and MCCH are available

- act on RRC messages received on MCCH

- if onthe MCCH it isindicated that the MBMS service in the cell requires counting response or is due to the
utilisation of p-t-p transfer mode for the MBM S service:

- initiate a cell update procedure for sending MBMS COUTING RESPONSE, or MBMS P-T-P
MODIFICATION REQUEST signalling flow. The cause to be used in the cell update procedure is
defined in Stage 3.

- listen to the common transport channel on which the MTCH is mapped,

- if the UE determines that a neighbouring cell is suitable for selective or soft combining and the UE has valid
MBMS NEIGHBOURING CELL INFORMATION of that cell

- performs selective or soft combining of MTCH between the selected cell and the neighbouring cell.

7.3.4 MBMS Reception in RRC Connected Mode: CELL_FACH state
In CELL_FACH, the UE shall:
- if the UE supports MBM S and

- if the UE has activated an MBM S service and there is an ongoing session for this service in the cell where the UE
issituated, i.e. MTCH and MCCH are available

- act on RRC messages received on MCCH

- if onthe MCCH it isindicated that the MBMS service in the cell requires a counting response or is due to
the utilisation of p-t-p transfer mode for MBMS service:

- initiate a counting response for sending MBMS COUTING RESPONSE, or MBMS P-T-P
MODIFICATION REQUEST signalling flow.

- listen to the common transport channel on which the MTCH is mapped

- if the UE determines that a neighbouring cell is suitable for selective or soft combining and the UE has valid
MBMS NEIGHBOURING CELL INFORMATION of that cell

- performs selective or soft combining of MTCH between the selected cell and the neighbouring cell.
NOTE: For UEsin CELL_FACH, UTRAN may decide to send MBMS data over DTCH.
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7.3.5 MBMS Reception in RRC Connected Mode: CELL_DCH state
In CELL_DCH, the UE shall,
- if the UE supports MBM S and

- if the UE has activated an MBM S service and there is an ongoing session for this service in the cell where the UE
issituated, i.e. MTCH and MCCH are available and

- if the UE has the capabilities:
- act on RRC messages received on MCCH
- listen to the common transport channel on which the MTCH is mapped.

- if the UE determines that a neighbouring cell is suitable for selective or soft combining and the UE has valid
MBMS NEIGHBOURING CELL INFORMATION of that cell and UE has capability

- performs selective or soft combining of MTCH between the selected cell and the neighbouring cell.
NOTE: For UEsin CELL_DCH, UTRAN may decide to send MBMS data over DTCH

8 UTRAN Signalling Flows for MBMS

8.1 MBMS High Level Signalling Scenarios

8.1.1 Session start

Upon receiving a session start indication from CN, UTRAN initiates the session start sequence to allocate radio
resources to UEs for receiving the MBMSS content. As part of this sequence, UTRAN may apply the counting procedure

| (counting the number of idle mode, URA_PCH, CELL_PCH and CELL_FACH state UES) to decide whether to use the
p-t-m or p-t-p transfer mode.

The Figure 8.1.1 shows an example of a possible session start sequence.

UE UTRAN

1. Notification for session start

2. MBMS RB (MTCH, DTCH) establishment

3. MBMS data transfer

Figure 8.1.1: Session start

In general, the session start sequence involves the following steps:
* Incase UTRAN applies counting to determine the most optimal transfer mode the following steps are performed:

0 UTRAN setsthe correct MBMS Notification Indicator (NI) and sendsthe MBMS CHANGE
INFORMATION and the MBMS ACCESS INFORMATION including service ID, the session ID if
received from the CN, and access probability on MCCH.
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Upon DRX wakeup, UEsin idle mode as well as UEsin CELL_PCH, URA_PCH and CELL _FACH not
receiving an MBMS service provided in p-t-m transfer mode evaluate the MBMS NI and if set, read the
MBMS CHANGE INFORMATION from MCCH at beginning of the modification period. UEsinidle
mode aswell as UEsin CELL_PCH, URA_PCH and CELL _FACH receiving an MBMS service provided
in p-t-m transfer mode read the MBMS CHANGE INFORMATION directly. If service Id of activated
MBMS service and session ID that the UE has not received isindicated in MBMS CHANGE
INFORMATION UESs continue reading the rest of MCCH information. Upon receiving the MBMS
ACCESS INFORMATION including access probability, UEsin idle mode or URA_PCH, CELL_PCH
and CELL FACH state for which the probablhty check passes |n|t|ate count| ng response RRC

the UEs mtereeted in the MBM S service esmg combini ng the UE I|nk| ng from CN and received counting

responses from UES.

In the case that no UE is counted as present in the cell then UTRAN may decide not to provide any RB for
the servicein the cell.

In case a pre- defined threshold is reached, UTRAN applies the p-t-m RB establishment procedure
specified below. Otherwise, UTRAN may repeat the MBM S ACCESS INFORMATION a humber of
times, using different probability values. If the threshold is not reached, UTRAN appliesthe p-t-p RB
establishment procedure

In case UTRAN selects the p-t-m RB establishment procedure:

(o]

UTRAN configures MTCH and updates MCCH (MBMS SERVICE INFORMATION and MBMS
RADIO BEARER INFORMATION) by including the service ID, the session ID if received from the CN,
and p-t-m RB information for the concerned MBMS service

In case p-t-m RB establishment is not preceded by counting, UTRAN sets the correct MBMS Notification
Indicator (NI) and sends MBMS CHANGE INFORMATION.

UTRAN sends the MBM S dedicated notification message including the service ID and cause= session
start on DCCH to inform UEsin CELL_DCH that are not receiving an MBMS service provided using p-t-
m transfer mode

In case p-t-m RB establishment is preceded by counting, UEs read MCCH at the pre- defined time(s) to
acquire the MBMS SERVICE INFORMATION and MBMS RADIO BEARER INFORMATION

In case p-t-m RB establishment is not preceded by counting, Upon DRX wakeup, UES not receiving
MTCH evauate the MBMS NI and if set, read MCCH at beginning of modification period to acquire
MBMS CHANGE INFORMATION. UEsin idle mode as well as UEsin CELL_PCH, URA_PCH and
CELL _FACH receiving an MBMS service provided in p-t-m transfer mode read the MBMS CHANGE
INFORMATION directly. If service Id of activated MBMS service and session ID that the UE has not
received isindicated in MBMS CHANGE INFORMATION UESs continue reading the rest of MCCH
information to acquire the MBM S SERVICE INFORMATION and MBMS RADIO BEARER
INFORMATION

UEs that are incapable of receiving the MTCH for the session that is started in parallel to the existing
activity notify the user. This enables the user to choose between the ongoing activity and the new MBMS
service

Upon receiving MBM S dedicated notification with cause= session start, UEsin CELL_DCH that are
incapable of receiving the MCCH and the corresponding MTCH in parallel to the existing activity notify
the user. This enables the user to choose between the ongoing activity and the new MBMS service. If the
user decidesto receive the new MBMS service, the UE shall read MCCH to acquire the MBMS SERVICE
INFORMATION and MBMS RADIO BEARER INFORMATION.

Upon receiving the MBMS SERVICE INFORMATION and the MBMS RB INFORMATION including
the p-t-m RB information for the concerned MBM S service, the UE starts receiving the p-t-m radio
bearers

In case UTRAN selectsthe p-t-p RB establishment procedure:
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UTRAN indicateson MCCH in MBMS CHANGE INFORMATION that MBMS service is provided via
p-t-p

After receiving MBMS CHANGE INFORMATION UEs interest to receive MBMS service, after possible

service priorisation, request MBMSp t-p RB estabhshment bv sending MBMS P-T-P MODIFICATION
REQUEST signalling flow. 3 :

update:
Furthermore, UTRAN establishes the p-t-p RB by means of appropriate RRC procedures eg. the RB setup

procedure

UEs establish the p-t-p radio bearers by means of the RRC procedure selected by UTRAN eg. the RB
setup procedure

UTRAN updates MCCH (MBMS SERVICE INFO) to inform UEs joining or entering the cell at alater
point in time.

8.1.2 Joining (during a session)

In case the user wantsto join an MBMS service (before or during a session), the UE initiates NAS procedures (e.g.
MBMS service activation).

If no session is ongoing upon completion of the joining procedure, the joining procedure is transparent to the AS.

In case a session using p-t-m transfer mode is ongoing upon completion of the joining procedure, the UE may initiate
reception of the p-t-m radio bearers. In case the ongoing session applies p-t-p transfer mode, UTRAN may establish the
p-t-p radio bearers. UTRAN would do this upon receiving a UE linking indication from CN, which normally follows
thejoining. As aresult of the UE linking, UTRAN may decide to change the transfer mode from p-t-p to p-t-m. This
change of transfer mode is out of the scope of this sequence (to be covered by a separate sequence).

The Figure 8.1.2 shows an example of a possible joining sequence.

UE UTRAN

1. Joining (NAS)

2. Initiate reception of PTM RBs

3. MBMS data transfer, PTM

Figure 8.1.2: Joining with continuation of p-t-m

In general, the joining sequence involves the following steps:

UEsinidle mode first perform RRC connection establishment, while UEsin CELL_PCH and URA_PCH first
perform cell update

UEsi initiate the joining procedure (NAS)

In case UTRAN continues to use the p-t-m transfer mode:

(o]

UTRAN sends the MBM S dedicated notification message on DCCH including the service ID and cause=
session ongoing to inform UEsin CELL_DCH
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0 Upon receiving MBM S dedicated notification with cause= session ongoing, UEsin CELL_DCH that are
incapable of receiving the MCCH and the corresponding MTCH in parallel to the existing activity notify
the upper layer. This enables the user to choose between the ongoing activity and the new MBMS service.
If the user chooses to receive the new MBMS service or if the UE in Cell_DCH is capable of receiving
MCCH and MTCH in parallel to the existing activity, the UE shall read MCCH to acquire the MBMS
SERVICE INFORMATION and MBMS RADIO BEARER INFORMATION from MCCH.

0 Upon acquiring the MBM S SERVICE INFORMATION and the MBMS RADIO BEARER
INFORMATION including the p-t-m RB information for the concerned MBMS service, the UE starts
receiving the p-t-m radio bearers

* Incase UTRAN continues using the p-t-p transfer mode:
0 UTRAN establishes the p-t-p RB by means of appropriate RRC procedures eg. the RB setup procedure

0 UEsestablish the p-t-p radio bearers by means of the RRC procedure selected by UTRAN eg. the RB
setup procedure.

8.1.3 Recounting

During a p-t-m MBM S session, UTRAN may perform re- counting to verify if p-t-mis still the optimal transfer mode.
The purpose of the re- counting procedure is to count the number of idle mode, ard-URA_PCH, CELL_PCH, and
CELL_FACH state UEsthat have joined a specific service. Asaresult of this procedure, UTRAN may decide to change
the transfer mode from p-t-m to p-t-p. This change of transfer mode is outside the scope of this sequence (to be covered
by a separate sequence).

The Figure 8.1.3 shows an example of a possible recounting sequence.

UE UTRAN

MBMS data transfer, PTM

1. Notification for re-counting

2: Act based on messages received on
MCCH

MBMS data transfer, PTM

Figure 8.1.3: Recounting with continuation of p-t-m

In case UTRAN applies re- counting to determine the most optimal transfer mode, the following steps are performed:

¢ UTRAN sendsthe MBMS CHANGE INFORMATION and the MBMS ACCESS INFORMATION including
service D, and access probability on MCCH

* UEsinidle modeaswell asUEsin CELL_PCH, URA_PCH and CELL _FACH receiving an MBMS service
provided in p-t-m transfer mode read the MBMS CHANGE INFORMATION at the beginning of each
modification period. If service Id of activated MBMS service isindicated in MBMS CHANGE INFORMATION
UEs continue reading the rest of MCCH information.
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*  Upon receiving the MBMS ACCESS INFORMATION including access probability, UEsin idle mode or
URA_PCH, CELL_PCH and CELL_FACH state for which the probability check passes, initiate counting response

*  UTRAN countsthe UEs interested in the MBMS service usirig-combining the UE linking from CN_and received
counting responses from UEs

* Inthe case that no UE is counted as present in the cell then UTRAN may decide not to provide any RB for the
service in the cell.

* Incaseapre defined threshold is reached, UTRAN continues using the p-t-m transfer mode. Otherwise, UTRAN
may repeat the MBM S ACCESS INFORMATION anumber of times, using different probability values. If the
threshold is not reached, UTRAN switches transfer mode from p-t-m to p-t-p

* Incase UTRAN continues using the p-t-m transfer mode, it may return UEs that responded to counting back to idle
mode by releasing the RRC connection.
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8.1.4 Session stop

UTRAN may apply the session stop procedure to inform UEs that the end of MTCH transmission concerns the end of a
session rather than just an idle period. The purpose of the procedure is to reduce the UE power consumption.

The Figure 8.1.4 shows an example of a possible session stop sequence.

UE UTRAN

1. Termination of MBMS data transfer, PTM

2. Notification for session stop

Figure 8.1.4: Session stop

In case UTRAN provides the service p-t-m, the session stop sequence involves the following steps:

 UTRAN sendsthe MBMS CHANGE INFORMATION and the MBMS RADIO BEARER INFORMATION
including service ID and radio bearer release indicator. UTRAN updates MCCH (MBMS SERVICE
INFORMATION) to inform UESs joining or entering the cell in alater point of time.

» UEsinidlemode aswell asUEsin CELL_PCH, URA_PCH and CELL _FACH receiving an MBMS service
provided in p-t-m transfer mode read the MBMS CHANGE INFORMATION at the beginning of the each
modification period. If service Id of activated MBMS serviceisindicated in MBMS CHANGE INFORMATION
UEs continue reading the rest of MCCH information.

*  Upon receiving thisinformation the UE stops receiving the MTCH
In case UTRAN provides the service p-t-p, the session stop sequence involves the following steps:

. UTRAN releases the p-t-p radio bearers and updates MCCH (MBM S SERVICE INFO) to inform UEs joining or
entering the cell at alater point in time.

*»**NEXT Modified Section***

8.3 MBMS Uu Signalling Flows

8.3.1 Broadcast of MBMS System Information

UE CRNC

MBMS SYSTEM INFORMATION

Figure 8.3.1: Broadcast of MBMS system information.
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Thissignaling flow is applicable for handling MBMS to UEsin PMM IDLE and PMM-CONNECTED mode.

The purpose of the signalling flow is for UTRAN to broadcast MBMS system information to UEs using the BCCH. The
MBMS SYSTEM INFORMATION shall be repeatedly transmitted after its first transmission. Upon receiving the first
MBMS SYSTEM INFORMATION, the UE shall establish the radio bearer carrying an MCCH.

The MBMS SYSTEM INFORMATION includes:
- MCCH schedule information (access info, repetition and modification periods)
- Configuration of aradio bearer carrying an MCCH

More information may be included in the MBMS SY STEM INFORMATION.

8.3.2 MBMS Service Information

UE CRNC

MBMS SERVICE INFORMATION

A

Figure 8.3.2: MBMS service information signalling flow

This signalling flow is applicable for handling MBMSto UEsin PMM IDLE and PMM-CONNECTED mode.

The purpose of the signalling flow isfor RNC to inform UEs of al of MBMS services available in one cell. The
MBMS SERVICE INFORMATION shall be transmitted periodically on MCCH to support mobility in the MBMS
service.

The MBMS SERVICE INFORMATION contains MBMS service ids, optionally the MBMS Session ID, and p-t-m
indication. The MBMS service ids indicate the MBM S services which are being served in the cell or the MBMS
services which can be served if the UE requests it. P-t-m indication indicates that the MBMS serviceis on p-t-min the
cell, thusit informs the UE of the need of reception of the MBMS RADIO BEARER INFORMATION. More
information may be included in the MBMS SERVICE INFORMATION.

8.3.3 MBMS Radio Bearer Information

UE CRNC

MBMS RADIO BEARER
INFORMATION

Figure 8.3.3: MBMS radio bearer information signalling flow

This signalling flow is applicable for handling MBMSto UEsin IDLE and PMM-CONNECTED mode.

The purpose of the signalling flow is for the RNC to inform UE(s) regarding the MTCH radio bearer information.
MBMS RADIO BEARER INFORMATION isonly available for p-t-m transmission. MBMS RADIO BEARER
INFORMATION shall be transmitted periodically on MCCH to support mobility inthe MBMS service.
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MBMS RADIO BEARER INFORMATION includes MBMS Service Id, MBMS UTRAN Cell Group Identifier, logica
channel, transport channel and physical channel information per MBMS service. An MBMS UTRAN Cell Group
Identifier is used to indicate to UEs which MBMS Cell Group the cell pertainsto. More information may be included in
MBMS RADIO BEARER INFORMATION.

8.3.4 MBMS Access Information

UE CRNC

MBMS ACCESS INFORMATION

Figure 8.3.4: MBMS Access Information signalling flow

Thissignaling flow is applicable for handling MBM S UEsin IDLE mode.

The purpose of the signalling flow is for the RNC to inform UE(s) interested in a particular service of the potential need
to establish an RRC connection. The MBMS ACCESS INFORMATION is transmitted during counting and re-counting
on MCCH. The MBMS ACCESS INFORMATION includes MBMS service id for each service for which counting is
required and the associated access "probability factor”. More information may be included in MBMS ACCESS
INFORMATION.

8.3.5 MBMS Neighbouring Cell Information

UE CRNC

MBMS NEIGHBOURING CELL
INFORMATION

Figure 8.3.5: MBMS Neighbouring Cell Information signalling flow

Thissignalling flow is applicable for handling MBMS to UEsin PMM IDLE and CONNECTED mode.

The purpose of the MBMS NEIGHBOURING CELL INFORMATION signalling flow is for the UTRAN to inform to
UEs of the MTCH configuration of the neighbouring cells which are available for selective combining. In case of partia
soft combining, the MBMS NEIGBOURING CELL INFORMATION contains the L 1-combining schedule, which
indicates when the soft combining is applicable between the specific SSCCPCH of the cell and the specific SSCCPCH of
the neighbouring cell. With MBMS NEIGHBOURING CELL INFORMATION the UE is able to receive MTCH
transmission from neighbouring cell without reception of the MCCH of that cell. The MBMS NEIGHBOURING CEL L
INFORMATION shall be repeatedly transmitted on MCCH when selective or soft combining is utilized in the MBMS
p-t-m transmission in the given cell group.
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8.3.6 MBMS Joined Indication

UE SRNC

MBMS JOINED INDICATION

v

Figure 8.3.6: MBMS joined indication signalling flow

Thissignaling flow is applicable for handling MBMS to UEs in RRC-Connected, PMM-IDLE state. The MBMS
JOINED INDICATION is sent over the DCCH.

The signalling flow isinitiated by the UE after entering RRC-Connected, PMM-IDLE state. The purpose of the signalling flow
isto enable the UE to inform the SRNC that the user has joined at least one MBMS service. The SRNC requeststhe MBM S
services the UE hasjoined from the SGSN as defined in subclause 8.2.10.

In SRNC relocation thisinformation is transmitted from source RNC to target RNC.

NOTE: If SRNC hasvalid linking information the complete service list of activated servicesis also transmitted
from source RNC to target RNC in SRNC relocation.

8.3.7 MTCH Scheduling Information

UE CRNC

MTCH SCHEDULING
INFORMATION

Figure 8.3.7: MTCH scheduling information.

Thissignaling flow is applicable for handling MBMS to UEsin PMM IDLE and CONNECTED mode.

The purpose of the signalling flow is to enable UEs to perform discontinuous reception of MTCH. The UE may
discontinuously receive MTCH based on scheduling information indicated by the MTCH SCHEDULING
INFORMATION. This signaling is transmitted on MSCH mapped on SCCPCH carrying MTCH. The MTCH
SCHEDULING INFORMATION is signalled on each MSCH repetition period. The MSCH repetition period and the
offset from the MCCH modification period are indicated on MCCH. In case of soft combining, the MSCH repetition
period is same for al soft combinable S-CCPCH. The scheduling information allows to cover different periods for
different MBMS services.

The MTCH SCHEDULING INFORMATION includes for each service:
- MBMS service Id (the actual coding is defined in stage-3).
- Beginning and duration of MBM S data transmission (one contiguous block or more is defined in Stage-3).

- Duration can be infinite (no DTX). This option could be signalled in the MCCH (Stage-3 definition).

-Indication of no MBM S data transmission for either this period or several consecutive periods (a period is expressed in
MSCH repetition period).
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8.3.8 MBMS Change Information

UE CRNC

MBMS CHANGE
INFORMATION

Figure 8.3.8: MBMS change information.

This signalling flow is applicable for handling MBMS to UEs in PMM IDLE and CONNECTED mode. UTRAN
should transmit this signalling flow in beginning of each modification period on MCCH and repeat it at least in every
repetition period of that modification period. UE shall read this information flow when detecting that MICH bits set for
aservice that UE has activated, or periodically at the begin of each modification period when receiving MTCH.

The purpose of the signalling flow is to indicate MBMS services whose MCCH information is changed in that
modification period. The content of MBMS CHANGE INFORMATIO shall be minimized, so that the MCCH reading
time for the UEs, activated MBMS service whose MCCH information is not modified on that modification period, is
minimized.

The MBMS CHANGE INFORMATION includes:
- The MBMS service Ids for which MCCH information is modified on that modification period.

- Indication that specific MBMS serviceis provided on p-t-p RB

8.3.9 MBMS P-T-P Modification Request

UE SRNC

MBMS P-T-P
Modification Request

Figure 8.3.9: MBMS P-T-P Modification Request.

This signalling flow is applicable for handling UEs that are interested to receivethg MBMS p-t-p RB in CELLDCH
statePMM IDLE and CONNECTED mode. The UE may transmit this signalling flow to request the setup p-t-p MBMS
RB after receiving the indication on MCCH that p-t-p transfer mode is utilised or to request the release of the p-t-p
MBMS RB due to higher priority MBMS service, or indicate the frequency used for transmitting the higher priority
service as specified in subclause 5.2.8. This signalling flow is transmitted on DCCH_or on CCCH (in the case of a
request to setup p-t-p MBMS RB).

UEs in idle mode are required to perform RRC connection establishment for sending this information flow.

For UEsin CELL DCH state the utilisation of this signalling flow for requesting the setup of the p-t-p MBMS RB is
FFS.

When UTRAN receives this message from the UE, the UTRAN may setup or release the p-t-p MBMS RB by normal
RB release procedure or may perform inter-frequency HHO.
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8.3.10 MBMS Counting Response

UE CRNC

MBMS Counting Response

Figure 8.3.10: MBMS Counting Response.

This signalling flow is applicable for UEs passing the probability check in counting procedure in idle mode or
URA _PCH, CELL _PCH or CELL_FACH state. For the UE in idle mode this signalling flow refers to the complete
RRC connection establishment procedure. For UEs in URA _PCH and CELL PCH state this signalling flow refers to
cell update procedure and for UEsin CELL FACH state it refers to message sent on CCCH or on DCCH.

The mapping of this signalling flow to the existing CCCH or DCCH message(s) or introduction of new messages is
defined in stage-3.

The MBM S Counting Response contains:

- MBMS service and session I D, FFS. (Possible short identity used in MBMS ACCESS INFORMATION for
message coding optimisation)

9 Security for MBMS

Ciphering for MBM S multicast data is done between the BM-SC and the UE as defined in [7]. Therefore, for MBMS p-
t-m data transmissions no radio interface ciphering is applied.

In case of p-t-p MBMS data transmissions, if the security is activated for the UE the ciphering is also applied for p-t-p
MBMS data RB asfor any other RB of the UE.

10 Mobility Procedures for MBMS

One of the requirementsin [5] is. "Dataloss during cell change should be minimal™. Therefore, when the UE receiving
an MBMS session in idle mode or connected mode (not including CELL_DCH) re-selects between cells, it should be
possible to provide service continuity to this UE.

The following mechanism has been identified to minimise the dataloss on cell change.

10.1 Use of Periodical Transmission of MBMS Critical Information

In this mechanism, the cell periodically transmits an MBMS critical information, informing all MBMS services
currently configured for p-t-m transmission or p-t-p transmission. If MBM S service is configured for p-t-m
transmission, the periodical transmission of MBMS critical information may also contain the Radio Bearer information
corresponding to each MBM S service and Neighbouring cell information.

If the cell is configured for p-t-p transmission, then the UE would perform anormal RRC connection establishment.

10.2 UE Actions for Mobility

The UE mobility between intra frequency cellsis not affected by the MBMS reception. The mobility between different
frequency layersis affected by the Frequency Layer Convergence process as defined in 11.2, if used by the network.
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In CELL_FACH and in CELL_DCH state the RRC operation has priority over MBMS reception, thus UE performs the
inter frequency and inter RAT measurements as configured by the SRNC. UTRAN should utilize different periodicities
between MCCH transmissions and CELL_FACH state measurement occasion, such that CELL_FACH state
measurements and MCCH transmissions are not constantly overlapping for some UE.

Inldlemode and in CELL_PCH, URA_PCH states the measurements are performed as configured by the network
based on the Release 5. The MBM S specific measurement occasions to S-CCPCH for UEsin idle mode and in
CELL_PCH, URA_PCH states are not introduced and measurements have priority over MBMS reception. The usage of
channel protection (channel coding) to recover some of the lost transport blocks is possible.

UEs may have DRx occasions for specific MBM S service when UE can stop decoding S-CCPCH and perform
measurements. DRx occasion are based on scheduling information.

R'99 standards have some means to reduce need for number of measurements, which can be utilized for MBMS.

When the UE reselects the cell due to the mobility or returns to on service from out of service, the UE shall acquire the
MCCH information if the interested MBMS service is available in the selected cell for the reception of the service. The
service is available when the session has been already started and the service is being served on p-t-p/p-t-min the cell,
or the service can be served in the cell if the UE requestsit.

If the MBMS service is available in the cell, the UE will perform an action for the service reception in the cell. For
example, if the serviceison p-t-p, the idle mode UE will initiate RRC connection establishment procedure. Otherwise,
the UE does not need to perform such an action in the cell. The UE, which movesto the new cell, will operate
according to the RRC state/mode as follows.

Whenever the UE moves between p-t-m cells, UE shall receive the MBMS RADIO BEARER INFORMATION, which
includesan MBMS UCG-Id. If the MBMS UCG-Id received in anew cell isthe same asthe MBMS UCG-Id received
in an old cell, then the UE receives MTCH without re-establishment of its PDCP as the new cell is processed by the
same PDCP entity asthe old cell. If the MBM S UCG-Ids differs between old on new cell, the UE re-establishesits
PDCP entity according to the RADIO BEARER INFORMATION. In case that RLC entity is shared in CRNC between
old and new cell, the UE receives MTCH without re-establishment of its RLC, If old and new cell does not share RLC
entity in CRNC the UE shall re-establish its RLC. UE shall re-establish MAC and physical layer protocol entities upon
cell change.

10.2.1 RRC idle mode

Idle mode UE shall:
- if BCCH contains information regarding the MCCH in the new cell:

- listen to the MCCH and receive the MBM S SERVICE INFORMATION;
- ifthe MBMS SERVICE INFORMATION contains the interested MBM S service-id:
- if MBMS SERVICE INFORMATION indicates that the service is on p-t-m:
- receivethe MBMS RADIO BEARER INFORMATION and listen to the MTCH,;
- ese

- initiate RRC connection establishment procedure and request the setup of MBMS p-t-p RB;

- if the UE receive the MBMS RADIO BEARER INFORMATION before the MBMS SERVICE
INFORMATION and;

- if MBMSRADIO BEARER INFORMATION contains the interested MBM S service id:
- listen to the MTCH without the need of receiving the MBM S SERVICE INFORMATION.

10.2.2 URA_PCH State

URA_PCH state UE shall:
- perform URA update procedure if needed,;
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- if BCCH contains information regarding the MCCH in the new cell:
- listen to the MCCH and receive the MBM S SERVICE INFORMATION;
- if MBMS SERVICE INFORMATION contains the interested MBMS service id:
- if MBMS SERVICE INFORMATION indicates that the service is on p-t-m:
- receivethe MBMS RADIO BEARER INFORMATION and listen to the MTCH,;
- ese

- initiate cell update procedure and request to setup the MBM S p-t-p RB

if the UE receive the MBMS RADIO BEARER INFORMATION before MBMS SERVICE
INFORMATION message and,;

- if MBMSRADIO BEARER INFORMATION contains the interested MBM S service id:
- listen to the MTCH without the need of receiving the MBM S SERVICE INFORMATION.

10.2.3 CELL_PCH
CELL_PCH state UE shall:
- perform cell update procedure;
- if BCCH contains information regarding the MCCH in the new cell:
- listen to the MCCH and receive the MBM S SERVICE INFORMATION;
- if MBMS SERVICE INFORMATION contains the interested MBM S service id and:
- if MBMS SERVICE INFORMATION indicates that the service is on p-t-m:
- receivethe MBMS RADIO BEARER INFORMATION message and listen to the MTCH.

- dse

- _initiate the cell update procedure and request to setup the MBMS p-t-p RB

if the UE receive the MBMS RADIO BEARER INFORMATION before the MBMS SERVICE
INFORMATION and;

- if MBMSRADIO BEARER INFORMATION contains the interested MBMS service id:
- listen to the MTCH without the need of receiving the MBM S SERVICE INFORMATION.

10.2.4 CELL_FACH
CELL_FACH state UE shall:
- perform cell update procedure
- if BCCH contains information regarding the MCCH in the new cell:
- listen to the MCCH and receive the MBM S SERVICE INFORMATION;
- if MBMSSERVICE INFORMATION contains the interested MBMS service id and;
- if MBMS SERVICE INFORMATION indicates that the service is on p-t-m:
- receivethe MBMS RADIO BEARER INFORMATION and listen to the MTCH,;

- dse

- initiate request to setup the MBMS p-t-p RB
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- if the UE receive the MBMS RADIO BEARER INFORMATION before the MBM S SERVICE
INFORMATION and;
- if MBMSRADIO BEARER INFORMATION contains the interested MBMS service id:
- listen to the MTCH without the need of receiving the MBM S SERVICE INFORMATION.

10.2.5 CELL_DCH State
CELL_DCH state UE shall:
- act on the RRC message received on DCCH in handover.
- if the UE hasthe capability to support MBMSin CELL_DCH:
- if BCCH contains information regarding the MCCH in the new cell:
- listen to the MCCH and receive the MBM S SERVICE INFORMATION;
- if MBMS SERVICE INFORMATION contains the interested MBMS service id and;
- if MBMS SERVICE INFORMATION indicates that the service is on p-t-m:
- receivethe MBMS RADIO BEARER INFORMATION and listen to the MTCH.

- if the UE receive the MBMS RADIO BEARER INFORMATION beforethe MBMS SERVICE
INFORMATION and;

- if MBMSRADIO BEARER INFORMATION contains the interested MBMS service id:
- listen to the MTCH without the need of receiving the MBM S SERVICE INFORMATION.

11 Resource Management for MBMS

11.1 MBMS Access Control Procedure

MCCH messages initiating counting or recounting cause multiple responses from UEs within acell. This may result in
RACH congestion if number of UEsishighinacell. To avoid this, CRNC may perform MBMS access control
procedure during counting or recounting procedure. MBM S access control procedure is described in Figure 11.1.
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Figure 11.1: MBMS Access Control Procedure

1. CRNC calculates aninitial probability factor for aMBMS service when aMCCH message causing counting or
recounting is about to be sent. CRNC can use different probability factor for UEsin Idle mode and for different
UEsinURA_PCH, CELL PCH and CELL_FACH

2. CRNC includes the probability factor into the MCCH message and sends it to UESs. This can be donein MBMS
Group Notification.

3. UEsinidlemodeorin URA PCH, CELL PCH and CELL FACH state passi ng the probabllltv check performs
counting response pe
UEs keep listening to MCCH to get updated probablllty factor untll they have successfullv responded to coutl ng
or counting is no longer required. succeed-to-establish-RRC-connection:

4. CRNC detects the probability factor needs to be updated. Detecting mechanism is not to be standardized.

5. CRNC recalculates the probability factor. The way of calculating new probability factor is not to be
standardized.

6. CRNC includes the updated probability factor into the MCCH message and sendsiit to UESs.

7. UEsinidlemode orin URA PCH, CELL PCH or CELL FACH state that pass the probability check by using

updated probabllltv factor perform count| ng responseperterm—RRGeenneetreFrreqemt—preeedure

| CRNC and UEs whe-that are still trying to perform the RRC-cennectionrequest-proeedure-counting response repeat
step 3 ~ step 7 until e.g. counting or recounting procedure ends.
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[* start changed section */

51.2 MBMS Session start and MBMS Session Stop

At MBMS Session Start and MBM S Session Stop the RNC receives a respective request from the CN. The
MBMS Session Start Request shall contain the MBMS Service |d, MBM S Bearer Service Type and MBMS
Session Attributes (MBM S Service Area Information, QoS parameters, ...). The MBMS Session Start Request
triggers the RNC to notify UEs, which have activated the MBMS Service of the MBM S Session Start. The
MBMS Session Stop Request may trigger the RNC to notify UEs, which have activated the MBM S Service of
the MBMS Session Stop.

The MBMS Session Start and Session Stop procedures provide the setup and release of the MBM S RAB in the
following way:

The MBMS Session Start Request shall contain al information necessary to setup an MBMS RAB. When the
RNC receivesan MBMS Session Start Request, it typically executes MBMS |u data bearer set up and shall
inform the sending CN node, of the outcome in the MBM S Session Start response message.

Upon reception of MBMS Session Start Request, if the MBM S Service Context is not yet present in the RNC,
the RNC shall store the MBMS Service |d. Further the RNC shall memorise the MBMS Bearer Service Type and
MBMS Session Attributes (MBMS Service Arealnformation, QoS parameters, ...) as part of the MBMS Service
Context.

The RNC may choose not to execute the MBM S |u data bearer setup, for a particular MBMSS service, when:
1 The RNC does not control any cell contained within the MBMS Service Area, or

2 The RNC controls at |east one cell contained within the MBMS Service Area and alist of PMM-Idle
Mode UEs is included in MBMS Session Start but no RA’s contained within the list are under the
control of the RNC

The RNC may not execute the MBMS lu data bearer setup for agiven lu interface in case of lu-flex. In those
cases the CN node shall be informed accordingly.

In case of lu-flex, the RNC might receive more than one MBM S Session Start Reguest for an MBMS Service
and shall not set up more than one MBM S lu bearer for a certain MBM S Service towards a pool area.

When the RNC receives an MBM S Session Stop Request it shall release the associated MBM S RAB resources.

The MBMS Session Start and Session Stop procedures serve to establish and release the MBMS [u signalling
connection.

INot affected part are not shown|

8.2.xx MBMS RAB Establishment Indication
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RNC CN

[RANAP] MBMS RAB ESTABLISHMENT
INDICATION

A 4

Figure 8.2.xx: MBMS RAB Establishment Indication procedure

This signalling flow is used by the RNC to indicate to the CN the establishment of the MBMS RAB
corresponding to the MBM S |u signalling connection.

When the RNC decides not to establish an MBMS |u bearer, for a particular MBMS service, during MBM S
Session Start procedure, for example the RNC does not control any contained in MBMS Service Area
Information and the RNC does not belong to any of the RA in alist of RAs which lists each RA that contains at
least one PMM-IDLE UE but later when a UE linking (vialu or lur) is performed or as aresult (p-t-p decision)
of channel type reconfiguration in another RNC, the RNC establishes the |u bearer and uses this procedure to
inform the CN that an |u bearer has been established.

If lu-Flex is active, the selection of the CN node is implementation dependant.

The MBMS RAB ESTABLISHMENT INDICATION message contains the Transport Layer Address |E and the
lu Transport Association | E.

[* next changed section */

8.2.yyv MBMS RAB Release

RNC CN

[RANAP] MBMS RAB RELEASE
REQUEST

A\ 4

[RANAP] MBMS RAB RELEASE

A

Figure 8.2.yy: MBMS RAB Release Request procedure.

This signaling flow is used by the RNC to indicate to the CN to request the release of an MBM S RAB.

At receiption of the MBMS RAB RELEASE REQUEST message the CN should initiate the release of all
MBMS resources related to the lu connection without releasing the lu signalling connection.

The RNC shall at reception of MBMS RAB RELEASE initiate the release of the related MBM S RAB resources.
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The MBMS RAB release may beinitiated e.g. for the following reasons (unexhausted):

- _There are lack of rafio resource in UTRAN and RNC decided to pre-emp aMBMS RAB for a on-going
MBMS session based on Allocation/Retention Priority

- When there are no UEs interested in MBM S consuming radio resources in cells under the RNC or the
RNC is controlling UEsin cells under another RNC;

- Incase of channel type switching from ptp to ptm in cells under control of another RNC in itsrole of
DRNC;

- _There are no cells under the RNC which are part of the RA List Of Idle Uesiif received.

/* end changed section */
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