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5.2.2
One PDCP and RLC entity shared among multiple cells within one RNS
For each MBMS service, a group of multiple cells belonging to one RNS shares one PDCP entity and RLC entity over p-t-m transmission. The group of multiple cells is called 'MBMS Cell Group'. 
1. There are one or more MBMS Cell Groups per RNS. The MBMS Cell Groups are managed by the CRNC.

2. There are one or more cells pertaining to the same RNS for one MBMS Cell Group.

3. The MBMS Cell Group Identifier (MBMS CG-Id) is used to uniquely identify a group of multiple cells, which for each MBMS service share the same PDCP entity and RLC entity within an RNS.

4. The MBMS CG-Id together with the identifier of the controlling RNC (CRNC-Id) constitutes the MBMS UTRAN Cell Group Identifier (MBMS UCG-Id). 
5. Each cell sends the MBMS UCG-Id to UEs. The MBMS UCG-Id is used to uniquely identify an MBMS Cell Group in the UTRAN and UE.
5.2.4
MBMS Notification

The MBMS notification mechanism is used to inform UEs of an upcoming change in critical MCCH information. Notifications are based on service groups. The mapping between service IDs and service groups is specified in [11]. 
The MBMS notification indicators will be sent on an MBMS specific PICH, called the MICH.  A single MICH frame will be able to carry indications for every service-group. 

Critical MCCH information can only be changed at the beginning of a modification period as described in Section 5.2.3. The MBMS notification indicator corresponding to the service group of every affected service shall be set continuously during the entire modification period preceding the first change in MCCH information related to a given service.  Subsequent changes in the MCCH information in the next modification period related to the same service can be signalled on the MCCH. 

UEs which are not receiving any MBMS service on MTCH or p-t-p channel are free to read the MBMS notification at any time; however the modification interval shall be long enough so that UEs are able to reliably detect it even if they only receive the MICH during their regular Release 99 paging occasions. 
Upon detecting the MBMS notification indication for a service group, UEs interested in a service corresponding to this group shall start reading the MCCH at the beginning of the next modification period. The UE shall read at least MBMS CHANGE INFORMATION.

The Figure 1 below illustrates the timing relation between the setting of the MICH and the first MCCH critical information change. The green colour for the MICH indicates when the NI is set for the service. For the MCCH, different colours indicate MCCH content related to the notification of different services.
UEs, which are receiving MBMS service(s) on MTCH in idle mode or URA_PCH, CELL_PCH, or CELL_FACH state shall read the MCCH at the beginning of the each modification period to receive the MBMS CHANGE INFORMATION, which will indicate MBMS service Ids and optionally MBMS Session ID whose MCCH information is modified at that modification period. If MBMS service Id and optionally MBMS Session ID, which UE has activated, is indicated in MBMS CHANGE INFORMATION the UE shall read the rest of the MCCH information.
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Figure 5.2.4: Illustration of MICH timing relative to Modification period

5.2.6
MBMS Radio Bearer Release in the UE
The UE releases the 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 MBMS Radio Bearer should be released. For p-t-m transmissions the Explicit MBMS RB Release indication is contained within the MBMS SERVICE INFORMATION signalling flow. For p-t-p transmission the release of MBMS radio bearers is completed in the same way as for a non-MBMS radio bearer. If the Explicit MBMS RB Release indication is received, the UE releases the MBMS RB.

The Implicit MBMS RB Release mechanism applies only to p-t-m transmission and enables a UE to release the MBMS Radio Bearer without receiving the Explicit MBMS RB Release. The UE identifies Implicit MBMS RB release if it detects that the RB is not present in the MBMS SERVICE INFORMATION signalling flow.

5.3.1
MBMS User Plane Protocol Stack Architecture
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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. 
The PDCP sub-layer may operate with the RFC 3095 header compression protocol. In that case, header compression should be performed under RFC 3095 U-mode.
In the UTRAN, for p-t-m transmission, there is one PDCP entity for each MBMS service for each MBMS Cell Group that provides the service (an MBMS Cell Group may contain one or more than one cell).. 
In the UTRAN, for p-t-m transmission, there is one RLC entity for each MBMS service in each cell or cell group in case of utilization of selective combining or maximum ratio combining in TDD, and one MAC entity for each cell.

In the UE side, there is one PDCP and RLC entity for each MBMS service in each UE. In each UE there is one 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].

6.3.
MBMS Notification Indicator Channel 

MBMS notification utilizes a new MBMS specific PICH called the MBMS Notification Indicator Channel (MICH) in each cell. Its coding is defined in [9] (FDD) and [10] (TDD).

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 in [12].

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.
7.3.2
MBMS Reception in RRC Connected Mode: URA_PCH state

In URA_PCH, the UE shall:

- if the UE supports MBMS and

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

- act on RRC messages received on MCCH,

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

- initiate a cell update procedure, for sending MBMS COUNTING RESPONSE, or MBMS P-T-P Modification Request signalling flow. The cause to be used in the cell update procedure is defined in [13].

- for each MBMS service that the UE has activated and where transmission on a MTCH is indicated 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 MBMS and

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

- act on RRC messages received on MCCH

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

- initiate a cell update procedure for sending MBMS COUNTING RESPONSE, or MBMS P-T-P Modification Request signalling flow. The cause to be used in the cell update procedure is defined in [13].
- 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.

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.
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Figure 8.1.4: Session stop
In case UTRAN provides the service p-t-m, the session stop sequence involves the following steps:

· UTRAN updates the MBMS CHANGE INFORMATION, MBMS SERVICE INFORMATION and the MBMS RADIO BEARER INFORMATION including the service ID and the explicit radio bearer release indicator. UTRAN updates MCCH (MBMS SERVICE INFORMATION) to inform UEs joining or entering the cell in a later point of time.
· UEs in idle mode as well as UEs in 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 service is indicated in MBMS CHANGE INFORMATION UEs continue reading the rest of MCCH information.
· Upon receiving this information 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 (MBMS Service Info) to inform UEs joining or entering the cell at a later point in time.

8.3.2
MBMS Service Information
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Figure 8.3.2: MBMS service information signalling flow
This signalling flow is applicable for handling MBMS to UEs in PMM IDLE and PMM-CONNECTED mode. 
The purpose of the signalling flow is for RNC to inform UEs of all of MBMS services available in one cell.  The MBMS SERVICE INFORMATION shall be transmitted periodically on MCCH to provide an indication of the status of the MBMS service in the cell and to support mobility.
The MBMS SERVICE INFORMATION contains MBMS service ids, optionally the MBMS Session ID, and an indication of the service status in the cell i.e. whether it is provided by p-t-m or p-t-p bearers or whether explicit release is indicated. The MBMS service ids indicate the MBMS 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 service is on p-t-m in the cell, thus it informs the UE of the need of reception of the MBMS RADIO BEARER INFORMATION.
8.3.3
MBMS Radio Bearer Information
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Figure 8.3.3: MBMS radio bearer information signalling flow
This signalling flow is applicable for handling MBMS to UEs in 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 is only available for p-t-m transmission. MBMS RADIO BEARER INFORMATION shall be transmitted periodically on MCCH to support mobility in the MBMS service.
MBMS RADIO BEARER INFORMATION includes MBMS Service Id, MBMS UTRAN Cell Group Identifier, radio bearer, 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 pertains to. 
8.3.4
MBMS Access Information
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Figure 8.3.4: MBMS Access Information signalling flow
This signalling flow is applicable for handling MBMS UEs in IDLE mode or URA_PCH, CELL_PCH, CELL_FACH state. 
The purpose of the signalling flow is for the RNC to inform UE(s) interested in a particular service of the potential need to make an MBMS Counting Response i.e. establish an RRC connection or make a cell update . The MBMS ACCESS INFORMATION is transmitted during counting and re-counting on MCCH. The MBMS ACCESS INFORMATION includes, for each service for which counting is required, the MBMS service identifier,  probability factors for idle and connected modes and an indication of the connected mode states to which the signalling flow applies. 
8.3.8
MBMS Change Information
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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 a service 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.

8.3.9
MBMS P-T-P Modification Request
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Figure 8.3.9: MBMS P-T-P Modification Request.
This signalling flow is applicable for handling UEs that are interested to receive MBMS p-t-p RB in PMM IDLE and CONNECTED mode. In idle mode, URA_PCH and CELL_PCH states the UE may transmit this signalling flow to request the setup of a p-t-p 
MBMS RB after receiving the indication on MCCH that p-t-p transfer mode is utilised or, in CELL_DCH state, to request the release of the p-t-p MBMS RB due to higher priority MBMS service, or to 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 dependent upon UE state..

UEs in idle mode are required to perform RRC connection establishment for sending this information flow. UEs that are in URA_PCH or CELL_PCH state are required to make a cell update and UEs that are in CELL_DCH state transmit an MBMS MODIFICATION REQUEST message. 

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, in the case of a preferred frequency being indicated, it may perform inter-frequency HHO. 

8.3.10
MBMS Counting Response
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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, CELL_PCH and CELL_FACH state this signalling flow refers to cell update procedure.




Annex B (informative):
MBMS Control Information

Tables 2 and 3 describe MBMS control information in the downlink and uplink.

Table 2: Mapping of MBMS Control Parameters in DL

	Information Element
	Description

	MICH – Transmitted continuously – Can be modified at a modification period boundary

	MBMS Notification Indicators
	Indicates when new information is to be transmitted on MCCH in the next modification period.

	BCCH  - Transmitted periodically

	MCCH System Information
	Includes:
-  Configuration of the radio bearer carrying MCCH,

-  MCCH schedule information (access info, repetition and modification periods).



	MCCH – Non Critical Information – Transmitted at access info events – Can be modified at any transmission

	MBMS Access Information
	Contains parameters that control, for the purposes of counting, whether UEs should establish an RRC connection  (idle mode) or make a cell update (URA_PCH, CELL_PCH or CELL_FACH states). It may include for each service for which counting is in progress:

-  MBMS service identity,

-  Probability factor (Idle mode),

-  Probability factor (Connected mode),
-  Indication of the connected mode states to which the signalling flow applies. 


	MCCH – Critical Information – Transmitted at repetition period Events – Can be modified at a modification period boundary

	MBMS Change Information
	Identifies MBMS services for which parameters are modified in this modification period.  It may include for each service listed:

-  MBMS service identity,

-  MBMS session identity.

In stage 3, MBMS Change Information is contained in the MBMS MODIFIED SERVICES INFORMATION message.

	MBMS Service Information
	Identifies MBMS services that are available in the cell. It may include for each service listed:

-  MBMS service identity,

-  MBMS session identity,

-  Indication that a p-t-m bearer is established for the service in the cell,
-  Indication that the service is provided by p-t-p bearers in the cell,
-  Explicit MBMS RB release indication,

-  Preferred frequency layer information.

 In stage 3, MBMS Services Information for a service is contained in either the MBMS MODIFIED SERVICES INFORMATION or the MBMS UNMODIFIED SERVICES INFORMATION messages depending upon the change status of the service. Some information is also contained within the MBMS GENERAL INFORMATION message.

	MBMS Radio Bearer Information 
	Contains, for one or more MBMS services information describing the radio bearer and the p-t-m bearer that is used within the serving cell. It may include for each service listed:

-  MBMS service identity,

-  MBMS cell group identity,

-  Physical channel information,
-  Transport channel information,

-  Radio Bearer information.

 In stage 3, MBMS Radio Bearer Information is contained within the MBMS CURRENT CELL P-T-M RB INFORMATION and the MBMS COMMON P-T-M RB INFORMATION messages.

	MBMS Neighbouring Cell Information
	Contains, for one or more MBMS services transmitted in neighbour cells that can be used for soft or selective combining, information describing the p-t-m bearer to which it is mapped in the neighbour cell. It may include for each service listed:

-  MBMS service identity,

-  Cell identification information,

-  Physical channel information,

-  Transport channel information,

-  Radio Bearer information,

-  L1 scheduling information,

-  Soft/ selective combining information.

In stage 3, MBMS Neighboring Cell Information is contained within the MBMS NEIGHBOURING CELL P-T-M RB INFORMATION and the MBMS COMMON P-T-M RB INFORMATION messages.

	MSCH – Transmitted periodically 

	MTCH Scheduling Information
	Contains information that enables UEs to perform discontinuous reception of MTCH. It may include for each of one or more services:

-  MBMS service identity,

-  The start time and duration of a period of data transmission,

-  Indication that there is no data transmission for one or more MSCH repetition periods.
In stage 3, MTCH Scheduling Information is contained in the MBMS SCHEDULING INFORMATION message.


Table 3: Mapping of MBMS Control Parameters in UL

	Information Element
	Description

	DCCH  - Service Related Control Information

	MBMS Joined Indication
	Indicates that a PMM IDLE state UE in RRC connected mode has joined at least one MBMS service

	MBMS P-T-P Modification Request
	UEs in CELL_DCH state may transmit this signalling flow to request the release of a p-t-p MBMS RB for a higher priority MBMS service or indicate a preferred frequency. 
UEs in URA_PCH and CELL_PCH  states may transmit this signalling flow to request the establishing of a p-t-p MBMS RB.
In stage 3, in the CELL_DCH case the MBMS P-T-P Modification Request is contained within a MBMS MODIFICATION REQUEST message and in the URA_PCH and CELL_PCH cases within a CELL UPDATE message.
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