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5.1.11
IP Multicast Distribution

To improve the transport efficiency the IP Multicast may be used for the MBMS payload distribution in the backbone network between the GGSN and the RNCs, bypassing the SGSN.

The GGSN allocates during the session start the Transport Layer Address used for the IP-multicast and the DL TEID used for the Iu Transport association. The RNCs will receive these parameters from SGSN in the Session Start message as part of the MBMS session attributes.
The RNC may accept or reject the proposed IP Multicast distribution in the MBMS Session Start Response to the SGSN. If accepted the RNC shall report the channel (IP Multicast and Source address) to the backbone in order to join the bearer service multicast distribution. If one or more downstream RNC nodes doesn’t accept IP Multicast distribution, the SGSN will establish an MBMS RAB which the IP multicast distribution is not applied, to related RNCs.
The MBMS payload is forwarded by the GGSN towards the IP Multicast address. The RNCs joined to that IP Multicast address will receive the user data packets (SYNC PDU) together with the synchronisation-related information in header part of SYNC PDU. The information in header part of SYNC PDU is delivered to allow the softcombining and MBSFN transmission across the RNCs. The details of inter-RNC synchronization are described in section 7.1B.

In case the header compression is used in MBMS PtM mode for an MBMS stream the compression is done in BM-SC. The usage of header compression is configured in advance in the BM-SC and the RNC is receiving the information during the MBMS Session start as part of the session attributes. In case header compression is configured, the MBMS user data packets forwarded from BM-SC to RNCs via GGSN will contain in addition to the synchronisation-related information and PDCP protocol information, the full IP header of the payload and the payload with compressed header. The RNC using MBMS PtP mode in a cell may process the UE dedicated RoHC for the full IP header of the payload and replace the compressed header of PtM mode with it.
5.2
MBMS Uu Principles
5.2.1
MBMS Service States in UE

The MBMS bearer service has following service states in the UE:

1. Not active, UE has not joined any MBMS multicast service or not activated the broadcast mode of the MBMS 

2. Not active, UE has joined at least one MBMS multicast service and/or activated the broadcast mode of the MBMS, but MBMS SYSTEM INFORMATION is not broadcasted on BCCH.
3. Active, UE has joined at least one MBMS multicast service and/or activated the broadcast mode of the MBMS, but any of the services that UE has joined (interested in broadcast mode) is not being transmitted. UE monitors MICH to find modifications in the MCCH as defined in 5.1.6

4. Active; at least one MBMS service appearing in the list of MBMS Activated Services, is received on p-t-m

-
UE is receiving MBMS transmission on MTCH

-
UE is using DRX based on scheduling information informing that coming MTCH transmission is not in the interest of the UE.

5.
Active; at least one MBMS service is received on p-t-p
6.
Active; at least one MBMS service is received on p-t-p and at least one MBMS service is received on p-t-m. (only valid if UE has capability to support this combination) 
When MBMS transmission is started in cell the UE moves from state 3 to either state 4 or state 5 (6), depending on p‑t‑p transmission mode and after MBMS transmission ends in the cell, the UE moves from state 4 or state 5 (6) to state 3.

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 identity 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.
In case the MBMS combining methods are used across multiple RNSs for an MBMS service, the RNSs belong to the same IP Multicast group used for the MBMS user data distribution from the GGSN to CRNCs. One common PDCP entity for header compression is used for MBMS P-t-M transmission among the RNSs being part of the IP Multicast group.

The RLC entity for p-t-m transmission is shared by a group of multiple cells belonging to one RNS. The RLC entities, within the RNSs shall be synchronized to each other in way that they, process the user data in the same manner with the help of information delivered by the SYNC-protocol to RNS.
next change

5.3
Protocol structure

5.3.1
MBMS User Plane Protocol Stack Architecture
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Figure 5.3.1-1: Protocol Stack for MTCH

Figure 5.3.1-1 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].
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Figure 5.3.1-2: Protocol Stack for MTCH (P-T-M) in case of IP multicast distribution

Figure 5.3.1-2 illustrates the protocol termination for MTCH in MBMS, which is used in p-t-m transmission in case of IP Multicast distribution.

Based on the configuration in BM-SC the PDCP sub-layer may perform 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 IP Multicast Group that provides the service (an MBMS IP Multicast Group may contain one or more than one RNC, see section 5.2.2).
For p-t-m transmission there is one RLC entity for each MBMS service in each cell or in a group of multiple cells belonging to one RNS. The RLC entities, in the RNSs synchronized to each other, shall process the user data similar manner with the help of information delivered by the SYNC-protocol to RNS. There is 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].

5.3.2
MBMS Control Plane Protocol Stack Architecture
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Figure 5.3.2-1: Protocol Stack for MCCH and MSCH

Figure 5.3.2-1 illustrates the protocol termination for MCCH and MSCH in MBMS, which are MBMS p-t-m control channels. 
MBMS functionalities are included in MAC and RRC.

In case of p-t-p transmission, DCCH is used for MBMS and the protocol termination for DCCH mapped on DCH and FACH are presented in [8].
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Figure 5.3.2-2: Protocol Stack for MCCH
In case MRNC is used, figure 5.3.2-2 illustrates the protocol termination for MCCH in MBMS, which is MBMS p-t-m control channel. 
MBSFN MCCH Information Control function is split between MRNC and CRNC. The MRNC controls the logical resources of the RNSs that are used for MBSFN operation within the MBSFN cluster(s). The MRNC informs the CRNC of the MCCH configuration (using transfer of MCCH Information Control messages) and schedule information to be used (included in RNSAP). The CRNC performs the MCCH configuration and sends the MCCH information accordingly.
next change

7.1B.2.2
MBMS User Data flow synchronization

The synchronized radio interface transmission from the cells controlled by different RNCs require a SYNC-protocol support over the Iu-interface between the BM-SC and the RNCs. 

As part of the SYNC-protocol procedure the BM-SC shall include to the SYNC PDU packets a time stamp. This time stamp is an absolute time value, which tells the timing based on which the RNC sends MBMS data over air interface.

MBMS user data shall be time-stamped based on separable synchronization sequences which are tied to multiples of the TTI length. Each synchronization sequence for each service is denoted by a single timestamp value working in such a manner that an increase of the timestamp value by one or more synchronisation sequence lengths shall be interpreted as an implicit start-of-a-new-synchronization-sequence-indicator, so that the RNC becomes aware that a new sequence is starting. For additional robustness, the timestamp shall be replicated to all packets that shall be submitted over the air interface within one or multiple TTIs.

When adding the Time Stamp the BM-SC should take into account following factors: the Maximum Transmission Delay from BM-SC to the farthermost RNC, the length of the synchronization sequence used for time stamping and other extra delay (e.g. processing delay in RNC and NodeB ). I.e. Time Stamp value = time BM-SC receives the data packet + Max Tx Delay +synchronization sequence length + other extra delay (e.g. RNC and NodeB processing delay). The parameters ‘Max Tx Delay’, ‘synchronization sequence length’ and ‘Other Extra Delay’ are set via O&M in BM-SC. 
The BM-SC does not know the absolute time point at which a TTI starts, but the sequence length for the time stamp is set by O&M like the delay parameters. The BM-SC will use the delay parameters to define the transmission time point of that user data packet and for the following user data packets the sequence length for the time stamp: following user data packets arriving within e.g. 40ms will receive the same time stamp value as the first data packet, if the sequence length is set to be 40 ms.

The RNC shall schedule the received data packets in the TTIs following the time point indicated by the timestamp. 

NOTE:
From the timestamp the RNC can interpret the TTI from which the transmission of the first user data packet with that time stamp value shall start. Whether there will be data packets to be transmitted in the following TTIs will depend on the used synchronization sequence length vs. the TTI length and on the user data flow.

In case MRNC is used and TDM multiplexing is used over air interface, scheduling transmission time interval is defined as a time interval of the minimal common multiple of synchronization sequence length and TDM period (CFN period shall be divided by TDM period) in the MRNC. The MRNC shall inform the scheduling transmission time interval to the RNCs over Iur together with MCCH message. The RNC shall schedule received data packets in the scheduling transmission time interval following the time point indicated by the timestamp. If multiple synchronization sequences are to be transmitted consecutively in one scheduling transmission time interval, these synchronization sequences shall be processed as if they are a single synchronization sequence.
In case MRNC is not used and TDM is used over air interface, the synchronization sequence length should be configured to be multiples of the TDM Period (CFN period shall be a multiple of the TDM period).
The elementary procedures related to the SYNC-protocol are defined in [14].

In addition to the Time Stamp parameter the BM-SC shall provide together with each MBMS User data packet the 'Packet Counter' and 'Elapsed Octet Counter' information. Based on these parameters the RNC is able to notice if any data packets were lost during transmission via IP Multicast and to know the size of the lost payload, in case of a single packet is lost. Additionally the RNC is able to reorder the PDUs before passing them to RLC processing, if needed.

At the end of each synchronization sequence the BM-SC shall send to the RNCs a user data frame, which contains counter information including 'Total Number Of Packet Counter' and 'Total Number Of Octet' without MBMS payload. This Total Counter frame is implicitly marking the end-of-sync.seq.. The Total Counter frame without payload may be repeated in order to improve the reliability of the delivery to the RNCs.

7.1B.2.3
User Plane recovery in case of Multiple Packets Loss

In case multiple contiguous SYNC PDUs are lost in the RNC, the division of payload between the lost packets is not necessarily known by the RNC. This may lead to an incorrect RLC SN value usage in the RNC, when handling the first data packet received from BM-SC after the multiple packet loss. The RNC is able to notice the loss of multiple user data packets based on the ‘Packet Counter’ information delivered by the SYNC-protocol together with the user data packets. In such a situation the radio interface transmission should be avoided until the RNC is able to resynchronize its transport block creation with the neighbouring RNCs.

In case of soft combining and MBSFN mode the RNC resynchronization is supported by the RLC SN reset at the start of each synchronization sequence in all RNCs part of the IP Multicast distribution. The RNCs are able to notice the start of the synchronization sequence from the new time stamp value and the packet counter information received from BM-SC.

In case MRNC is used and TDM multiplexing is used over air interface, the RNC re-synchronization is supported by the RLC SN reset at the start of each scheduling transmission time interval signalled from MRNC

in all RNCs part of the IP Multicast distribution.
In case of selective combining the RNC shall request from the neighbouring RNCs, which are used for selective combining for that particular MBMS stream, the correct RLC SN value to be used for the first RLC PDU of the next synchronization sequence.
last change

8.2.16

MBMS Session Start procedure in case of IP Multicast transport
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Figure 8.2.16-1: MBMS Session Start procedure. Successful operation.

The MBMS Session Start procedure is initiated by the CN when an MBMS Session is started.  The MBMS SESSION START REQUEST is sent to each RNC that is connected to the CN (in case of Iu-flex the RNC may receive more than one MBMS SESSION START REQUEST message).

The MBMS SESSION START REQUEST contains the MBMS Service Id, and optionally the MBMS Session ID, MBMS Bearer Service Type, the MBMS Session Attributes (MBMS Service Area Information, QoS parameters, …) and Transport Layer Address used for the IP-multicast and Iu Transport Association (DL TEID) IE. In addition in case PDCP is used for the MBMS service the PDCP information is included. It may also include a list of RAs which lists each RA that contains at least one PMM-IDLE UE that has activated the service. 

The RNC stores the session attributes in the MBMS Service Context, sets the state attribute of its MBMS Service Context to 'Active' and joins the IP Multicast group, which is used for the User data delivery of this MBMS session between the GGSN and RNCs in case radio resource is available. In case of successful joining the indicated IP Multicast group the RNC replies to the CN nodes from which it has received the MBMS Session Start Request message that the IP Multicast Bearer setup was successful and establishes the radio resource for the transfer of MBMS data to the interested UEs.
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