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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, an MBSFN downlink only broadcast (MBSFN DOB) mode of operation is defined, in which the downlink physical channels and radio frame structures that are applicable for MBSFN FDD option are mapped on a TDD carrier frequency [10, xx, yy]. RF channel spacing according to the 3.84 Mcps TDD option is used. The entire carrier is used downlink for the MBSFN DOB 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. In this configuration, 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; the exception being that the RRC protocol assigns a TDD UARFCN for the operation in MBSFN DOB mode.

It shall be possible for UEs supporting MBSFN to receive MBMS via carriers operating in FDD, MBSFN DOB 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.

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, there is neither physical synchronization channel nor pilot channel configured and there is no MBSFN cluster selection/reselection process. The UE that needs receive MBMS services delivered in an MBSFN cluster must 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, MBSFN DOB 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 MBSFN DOB) 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 interfrequency 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, MBSFN DOB 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
MBSFN DOB MBMS over a Single Frequency Network (MBSFN)

An MBSFN DOB capable UE operating on an FDD or 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 MBSFN DOB operation, the UE is conceptually an independent component which receives MBMS service on a cell dedicated to MBSFN DOB.

The MBSFN DOB component of a UE receiving MBMS service on a 3.84 Mcps TDD carrier dedicated to MBSFN DOB 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 3.84 Mcps TDD carrier dedicated to MBSFN DOB;
· search for a suitable MBSFN DOB cluster providing the MBMS services the UE has activated:

· is only required to support BCH and FACH transport channels and physical channels P-CCPCH, S-CCPCH and SCH on the 3.84 Mcps TDD carrier dedicated to MBSFN DOB;
· may optionally support MICH on the 3.84 Mcps TDD carrier dedicated to MBSFN DOB;
· 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 3.84 Mcps TDD carrier dedicated to MBSFN DOB.

Searching for a suitable MBSFN DOB cluster, the UE shall consider those 3.84 Mcps TDD carriers which are indicated for MBSFN DOB operation in the system information of the non-MBSFN cell where the UE is camping, and those 3.84 Mcps TDD carriers which are indicated for MBSFN DOB operation in the MBSFN DOB cluster the UE has currently selected. The UE needs not consider other 3.84 Mcps TDD carriers when searching for a suitable MBSFN DOB cluster.










































