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3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.
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Figure 3.1: MBMS Timeline, based on [4].

MBMS session start is the point at which the BM-SC is ready to send data.

MBMS notification informs the UEs about forthcoming and about ongoing MBMS data transfer.

MBMS Cell Group is a group of multiple cells belonging to one RNS and sharing one PDCP and RLC entity to utilize p-t-m transmission of the MBMS Service

MBMS session stop is the point at which the BM-SC determines that there will be no more data to send for some period of time.

Data transfer is the phase when MBMS data are transferred to the UEs.

MBMS service availability is the phase between start of service announcement and the end of the last session or stop of service announcement.

MBMS Iu data bearer denotes the data bearer established between SGSN and RNC to transport MBMS data

MBMS radio bearer denotes the data bearer established between RNC and UE(s) to transport MBMS data
MBMS RAB denotes both, the MBMS Iu data bearer and the MBMS radio bearer

MBMS Service Context contains the necessary information for the UTRAN to control the MBMS Service in UTRAN.
MBMS Activated Services: a set of services made up of those in MBMS multicast mode that the UE has joined as well as those in MBMS broadcast mode that the UE is interested in receiving.
MBMS Selected Services: a subset of the MBMS activated services in MBMS Broadcast mode for which the UE applies RRC procedures to inform UTRAN that the service has been selected (by upper layers).
MBMS Iu signalling connection denotes the signalling connection established between the RNC and the CN node to serve one MBMS Service Context.

MBMS Service Announcement: Mechanism to allow users to be informed about the MBMS services available [4] 

Pool area: see definition in ref.[6]

MBMS Multicast Service Activation: see description in ref.[4]

Critical Information: MBMS Neighbouring Cell Information, MBMS Radio Bearer Information and MBMS Service Information sent on MCCH.

Non-critical information: MBMS Access Information sent on MCCH.

MBMS Service Area: The area in which a specific MBMS session is made available. Each transmission and retransmission of an MBMS session of an MBMS Bearer Service may be made available to a different MBMS Service Area. The MBMS Service Area is described by a list of MBMS Service Area IDs, where each MBMS Service Area ID represents a group of cells. The definition of an MBMS Service Area ID is independent of an MBMS session, and of an MBMS Bearer Service. [4] 

L1-combining schedule: Indicates when the soft combining is applicable between the specific S-CCPCH of the cell and the specific S-CCPCH of the neighbouring cell.

MBMS Single Frequency Network: A simulcast transmission technique realised by transmission of identical waveforms at the same time via a group of cells covering a geographic area.

MBSFN mode: In order to achieve higher spectral efficiency synchronized cells operate in MBSFN mode which implies that they transmit exactly the same content over an area that is seen as one MBSFN cell by the UE.

MBSFN cluster: Set of cells operating in MBSFN mode providing only MBMS service in PtM mode and seen as one cell by a UE.

MBMS service transmission schedule: Indicates when the specific MBMS service is expected to be transmitted in the cell in specific S-CCPCH. The information is transmitted on MSCH

S-CCPCH: In case of TDD, the S-CCPCH refers to the CCTrCH carrying FACH. In case of 3.84 Mcps TDD MBSFN IMB, the S-CCPCH refers either to S-CCPCH frame type 1 or S-CCPCH frame type 2, or both S-CCPCH frame type 1 and S-CCPCH frame type 2. 

UE Link denotes the stored information in the RNC on MBMS services joined by the UE in the state other than URA_PCH in the course of the UE Linking procedure.

URA Link denotes the stored information in the RNC on MBMS services joined by a UE in URA_PCH state in the course of the URA Linking procedure.
3.3
Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TS 21.905 [1] and the following apply:
CELL_DCH


CELL_FACH


FFS
For Further Study
FLC
Frequency Layer Convergence

IMB
Integrated Mobile Broadcast

LCI
Layer Convergence Information 
MBMS

Multimedia Broadcast Multicast Service

MBSFN
MBMS over a Single Frequency Network

MBMS service ID
Multimedia Broadcast Multicast Service service Identity 

MBMS Session ID
Multimedia Broadcast Multicast Service session identity

MCCH
MBMS point-to-multipoint Control Channel

MICH
MBMS notification Indicator Channel 

MSCH
MBMS point-to-multipoint Scheduling Channel

MTCH
MBMS point-to-multipoint Traffic Channel

NI
Notification Indicator
PL
Preferred Layer
p-t-p
Point-to-Point

p-t-m
Point-to-Multipoint

PF
Probability Factor
6.2.1
Logical Channels 

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

This logical 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 MBMS specific and is sent to UEs in a cell with an activated (joined) MBMS service. MCCH can be sent in S-CCPCH carrying the DCCH of the UEs in CELL_FACH state, or in standalone S-CCPCH, or in same S-CCPCH with MTCH. For 3.84 Mcps TDD MBSFN IMB, MCCH is sent in a standalone S-CCPCH frame type 1 only.
The MCCH is always mapped to one specific FACH in the S-CCPCH as indicated on the BCCH. If MCCH 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 MCCH logical channel type. In case of soft combining, the MCCH is mapped to a different S-CCPCH (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)

This logical channel is used for a p-t-m downlink transmission of user plane information between network and UEs in RRC Connected or Idle Mode. The user plane information on MTCH is MBMS Service specific and is sent to UEs in a cell with an activated MBMS service. 

The MTCH is always mapped to one specific FACH in the S-CCPCH, or in the S-CCPCH frame type 2 in case of 3.84 Mcps TDD MBSFN IMB, as indicated on the MCCH. The TCTF field is always used in MAC header to identify MTCH logical channel type.

7
MBMS Reception and UE Capability

7.1A

MBMS over a Single Frequency Network (MBSFN)

Another form of combining is possible for p-t-m transmissions and is realised via utilisation of the same scrambling code at a given moment in time by a group of cells covering a geographic area and is applicable for FDD and for TDD. This form of combining is referred to as MBMS over a Single Frequency Network (MBSFN). Signals from multiple cells may be combined by the UE in the same manner as used for multipath signal components from a single cell.

The UE reception of MBMS services provided in MBSFN mode shall not affect the UE behaviour on the unicast carrier. Especially the UE mobility on the unicast carrier is not affected by the reception of MBMS services provided on a cell operating in MBSFN mode and can imply that the reception of the MBMS service on the cell operating in MBSFN mode is impossible due to the limited support of combination of frequency bands for MBMS SFN reception and unicast reception.

MBSFN requires all Node Bs involved in the simulcast transmission to be closely time synchronised and exactly the same content is delivered to each of the involved Node Bs. All involved Node Bs are assumed to share the same CRNC (the MBSFN area is limited to the area controlled by a single RNC).

For TDD, some or all timeslots may utilise an MBSFN mode of transmission. Such timeslots are configured by the RNC to use the same scrambling codes across participating Node-Bs. Any non-MBSFN timeslots continue to use the scrambling codes associated with the cell ID. The timeslots that are operating in the MBSFN mode form together with the synchronized neighbouring cells transmitting the exactly same data the over the MBSFN cluster.

For FDD, Node-Bs participating in an MBSFN transmission do so on all slots of the radio frame. Thus, MBSFN transmission occupies an entire carrier in the case of FDD, whereas for TDD, part or all of the carrier may be used for MBSFN.

In addition, MBSFN Integrated Mobile Broadcast (3.84 Mcps TDD MBSFN IMB) is defined. In this configuration, the downlink physical channels for the MBSFN option are mapped on a 3.84 Mcps TDD carrier frequency [10]. RF channel spacing according to the 3.84 Mcps TDD option is used. The entire carrier is used downlink for the 3.84 Mcps TDD MBSFN IMB transmission. For the Node B, the transmitter RF requirements defined for the 3.84 Mcps TDD carriers apply. For the UE, the receiver RF requirements defined for the 3.84 Mcps TDD carriers apply. A primary synchronisation code shall be used, which is orthogonal to the primary synchronisation code used in normal 3.84 Mcps TDD configurations. Unless specified otherwise, the RRC and the MAC protocols are operated according to the FDD requirements applicable for MBSFN.
It shall be possible for UEs supporting MBSFN to receive MBMS via carriers operating in FDD or TDD MBSFN mode and to also obtain unicast and MBMS (those not provided via MBSFN) by another carrier.

Allied to MBSFN is the use of higher order modulation techniques (16QAM) for S-CCPCH and in the case of 3.84/7.68 Mcps TDD only the use of a new burst type to support longer delay spread. In case of 3.84 Mcps TDD MBSFN IMB, there are two types of S-CCPCHs: S-CCPCH frame type1 and S-CCPCH frame type2. S-CCPCH frame type 1 consists of 15 slots per radio frame and uses a channelisation code of spreading factor 256. FACH carrying MCCH is mapped onto S-CCPCH type 1. S-CCPCH frame type 2 uses channelisation codes of spreading factor 16 and consists of 5 sub-frames per radio frame; each sub-frame consisting of 3 slots. S-CCPCH frame type 2 is used to support short duty cycles on MTCH. The FACH carrying MTCH may be mapped onto one or more codes of spreading factor 16.
Reception of MBMS services over a network operating in MBSFN mode implies that the UE is registered to a PLMN in order to perform higher layer procedures such as subscription to MBMS broadcast services. The means by which a UE obtains details of services provided, subscribes to those services it is interested in and obtains any ciphering keys necessary to decrypt services and/or means by which the services are delivered (MBSFN mode, frequency band used etc.), is considered to be outside the scope of 3GPP specifications. However, it is envisaged that the UE may obtain service details via a point-to-point connection via the carrier that is used to provide unicast services.
The UE selects a MBSFN cluster to receive MBMS service that is part of one of the registered  PLMN or part of the equivalent PLMN list. (Note: Network sharing is supported on carriers operating in MBSFN mode using the possibility to broadcast multiple PLMNs in the MIB just as it supported on carriers supporting unicast services)

For the MBSFN cluster in 1.28 Mcps TDD mode, the UE that needs receive MBMS services delivered in an MBSFN cluster may first get synchronized to the non MBSFN cell that the MBSFN cluster is associated with and then search the MBSFN cluster with the information indicated in the system information of the non MBSFN cell. From the UE’s perspective, the registered PLMN of the MBSFN cluster should be the same as the PLMN that is registered by the UE from the associated unicast carrier. 

A MBSFN cluster provides only MBMS service in PtM mode. Counting and PtP establishment procedures are not supported for a cell operating in MBSFN mode.

For FDD, 3.84 Mcps TDD IMB and 3.84/7.68 Mcps TDD, the selection between MBSFN clusters is performed similarly to the way that cell selection is performed for cells that are not operating in MBSFN mode. The UE shall meet the minimum performance requirements specified for the reception of a MBMS cluster. The UE may consider a minimum receive power of the CPICH (FDD and 3.84 Mcps TDD IMB) or P-CCPCH (3.84/7.68 Mcps TDD) in order to determine when to receive MBMS service broadcast in MBSFN mode. However apart from background search procedures for receiving other MBSFN clusters the UE is not required to perform inter-frequency measurements for other MBSFN clusters. Hierarchical cell structure, rules for fast moving UEs and inter-frequency and inter RAT measurements are not applicable for the cell operating in MBSFN mode. The intra frequency measurements for the reselection between MBSFN clusters are not specified.

In a MBSFN cluster only MIB, system information blocks 3, 5/5bis and 11 may be broadcast. The content of other system information blocks is ignored by the UE.

A MBSFN cluster on one frequency might indicate the existence and the services provided by other MBSFN clusters on different frequencies. The MBSFN cluster on one frequency may also indicate other MBSFN frequencies that have to be selected in order for the UE to be aware of available services that are not provided via the currently selected MBSFN cluster and for which the availability can not be indicated on the current MBSFN cluster. The choice of the MBSFN frequency based on this information is UE implementation specific. Because inter frequency measurements for MBSFN frequencies are not applicable the choice of the MBSFN frequency done by the UE may be completely service dependant. For FDD, 3.84 Mcps TDD IMB and 3.84/7.68 Mcps TDD the UE only has to discover one MBMS cluster on another frequency that fulfils the selection criteria. Other frequencies on which MBMS service is broadcast in MBSFN mode is indicated on the MBSFN frequency.

A cluster operating in MBSFN mode does not provide paging information because the MBSFN cluster will not be considered as a suitable cell by the UE.

The cells in a MBSFN cluster belong to different MBMS service areas compared to the cells of a carrier providing unicast service. This allows the RNC to know which services are intended for the transmission on the cells of a MBSFN cluster. The same MBMS bearer service is not provided on a MBSFN cluster and the unicast cells.

The minimum MBMS service area must be equal to one MBSFN cluster. A MBMS bearer service must be transmitted in a complete MBSFN cluster.

7.1A.1
3.84 / 7.68 MCPS TDD MBMS over a Single Frequency Network (MBSFN)

A TDD UE operating on a carrier not dedicated to MBSFN shall follow MBMS procedures specified with respect to the RRC states (see Section 10). For TDD carriers not dedicated to MBSFN, MBMS services may be delivered via MBSFN and/or non-MBSFN means. In the case that any non-MBSFN transmissions are used to deliver MBMS services, the MCCH should not be transmitted via MBSFN means.

The reception of MBMS on a cell operating in MBSFN mode is independent to the UE behaviour for the reception of service on the frequency that the UE is camping on for obtaining unicast or MBMS service. For the reception of MBMS service on a TDD cell dedicated to MBSFN operation the UE is conceptually an independent component which receives MBMS service on a TDD cell dedicated to MBSFN.

The TDD component of a UE for receiving MBMS service on a TDD carrier dedicated to downlink MBSFN shall:

· receive services provided via MBSFN independently of RRC state transitions for any non-MBSFN component of the UE

· obtain details concerning the MCCH provided via the BCCH of the cell providing MBSFN and listen to that MCCH for details of MBMS services provided p-t-m on the TDD DL-only carrier
· search for a suitable TDD MBSFN cluster providing the MBMS services that it is interested in:

· is only required to support BCH and FACH transport channels and physical channels P-CCPCH, S-CCPCH, SCH on the TDD carrier

· may optionally support MICH on the TDD carrier
· shall expect to receive S-CCPCH configuration information via System Information Block 5 (the UE shall expect to receive System Information blocks 3, 5 and 11 only in addition to the Master Information Block) via the BCH on the TDD carrier.

7.1A.2

FDD MBMS over a Single Frequency Network (MBSFN)

A FDD UE operating on a carrier not dedicated to MBSFN shall follow MBMS procedures specified with respect to the RRC states (see Section 10).

The reception of MBMS on a cell operating in MBSFN mode is independent to the UE behaviour for the reception of service on the frequency that the UE is camping on for obtaining unicast or MBMS service. For the reception of MBMS service on a FDD cell dedicated to MBSFN operation the UE is conceptually an independent component which receives MBMS service on a FDD cell dedicated to MBSFN.

The FDD component of a UE operating in a receive-only mode on a FDD carrier operating in  MBSFN mode shall:

· receive services provided via MBSFN independently of RRC state transitions for any non-MBSFN component of the UE

· obtain details concerning the MCCH provided via the BCCH of the cell providing MBSFN and listen to that MCCH for details of MBMS services provided p-t-m on the FDD DL-only carrier
· search for a suitable FDD MBSFN cluster:

· is only required to support BCH and FACH transport channels and physical channels P-CCPCH, S-CCPCH and SCH on the FDD carrier
· may optionally support MICH on the FDD carrier
· shall expect to receive S-CCPCH configuration information via System Information Block 5 (the UE shall expect to receive System Information blocks 3, 5 and 11 only in addition to the Master Information Block) via the BCH on the FDD carrier.

7.1A.4
3.84 Mcps TDD IMB MBMS over a Single Frequency Network (MBSFN)

A 3.84 Mcps TDD MBSFN IMB capable UE operating on an FDD or 3.84/7.68 Mcps TDD carrier not dedicated to MBSFN shall follow MBMS procedures specified with respect to the RRC states (see Section 10).

The reception of MBMS on a cell operating in MBSFN mode is independent to the UE behaviour for the reception of service on the frequency that the UE is camping on for obtaining unicast or MBMS service. For the reception of MBMS service on a cell dedicated to 3.84 Mcps TDD MBSFN IMB operation, the UE is conceptually an independent component which receives MBMS service on a cell dedicated to 3.84 Mcps TDD MBSFN IMB.

The 3.84 Mcps TDD MBSFN IMB component of a UE receiving MBMS service on a 3.84 Mcps TDD carrier dedicated to 3.84 Mcps TDD MBSFN IMB shall:

-
receive services provided via MBSFN independently of RRC state transitions for any non-MBSFN component of the UE;

-
obtain details concerning the MCCH provided via the BCCH of the cell providing 3.84 Mcps TDD MBSFN IMB and listen to that MCCH for details of MBMS services provided p-t-m on the 3.84 Mcps TDD carrier dedicated to 3.84 Mcps TDD MBSFN IMB;

-
search for a suitable MBSFN cluster providing the MBMS services the UE has activated:

o
is only required to support BCH and FACH transport channels and physical channels P-CCPCH, S-CCPCH frame type 1, S-CCPCH frame type 2 and SCH on the 3.84 Mcps TDD carrier dedicated to 3.84 Mcps TDD MBSFN IMB;

o
may optionally support MICH on the 3.84 Mcps TDD carrier dedicated to 3.84 Mcps TDD MBSFN IMB;
o
shall expect to receive S-CCPCH frame type 1 configuration information via System Information Block 5 (the UE shall expect to receive System Information blocks 3, 5 and 11 only in addition to the Master Information Block) via the BCH on the 3.84 Mcps TDD carrier dedicated to 3.84 Mcps TDD MBSFN IMB.
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.

The standard will describe a minimum UE capability requirement in order to allow operators to 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 all the configurations below. The UE is not required to support these configurations simultaneously.

1. One PICH 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. One PICH and two S-CCPCH with 80ms TTI for MTCH reception

6. One PICH and three S-CCPCH with 40ms TTI for MTCH reception

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

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

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

When MBMS ptm reception is ongoing, the UE is required to periodically monitor the MCCH, which may be mapped onto a different S-CCPCH from MTCH, and a different S-CCPCH than the R’99 FACH when the UE is in 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 MBMS bit rate that all MBMS capable UEs shall support is to be defined [12].

For FDD, the UE shall support selective combining and soft combining on cells not indicating that they provide MBMS service in MBSFN mode.
For FDD and 3.84 Mcps TDD IMB, the UE is not required to support selective combining and soft combining on cells indicating that they provide MBMS service in MBSFN mode.

For a TDD UE supporting both transmit and receive functions, selective and soft combining shall be supported. For a 3.84 / 7.68 Mcps TDD UE supporting both transmit and receive functions, MBSFN operation shall also be supported. For a UE supporting 3.84 / 7.68 Mcps TDD MBSFN receive only, support for selective combining and soft combining is not required.
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.
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