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15.3.7
MBMS User Data flow synchronisation

The synchronised radio interface transmission from the cells controlled by different eNBs requires a SYNC-protocol support between the BM-SC and the eNBs.

As part of the SYNC-protocol procedures the BM-SC shall include within the SYNC PDU packets a time stamp which tells the timing based on which the eNB sends MBMS data over the air interface. This time stamp is based on a common time reference, and common start of the first synchronisation period available at the BM-SC and the concerned eNBs and represents a relative time value which refers to the start time of the synchronisation period.

The BM-SC shall set the timestamp of all SYNC PDU packets in one synchronisation sequence of an MBMS service to the same value. The BM-SC should take into account the following factors for setting the timestamp: arrival time of data, the Maximum Transmission Delay from the BM-SC to the farthermost eNB, the length of the synchronisation sequence used for time stamping and other extra delay (e.g. processing delay in the eNB). The MSP length is one or multiple times of the synchronisation sequence length for MBMS services in the MCH.

MBMS user data shall be time-stamped based on separable synchronisation sequences which are tied to multiples of the TTI length. Each synchronisation 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-synchronisation-sequence-indicator, so that the eNB becomes aware that a new sequence is starting.

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: following user data packets arriving within the same synchronisation sequence will receive the same time stamp value as the first data packet.

The eNB shall schedule the received data packets in the first MSP following the time point indicated by the timestamp except for the suspending service(s).

The elementary procedures related to the SYNC-protocol are defined in [36].

Based on the parameters in the SYNC Header (e.g. Timestamp, Packet Number, Elapsed Octet Counter), the eNB is able to derive the timing for downlink radio transmission and notice if any SYNC packets are lost during transmission from BM-SC to the eNB. The eNB is also able to know the size of the lost SYNC packet in case a single SYNC packet is lost. Furthermore, the eNB may also be able to know the sizes of each lost SYNC packet if multiple consecutive SYNC packets are lost. Additionally the eNB is able to reorder the PDUs before passing them to RLC processing, if needed.
At the end of each synchronisation sequence the BM-SC shall send to the eNBs 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 eNBs.

In case the SYNC protocol delivers more data for an MCH than the air interface can transport in the scheduling period, the following procedure shall be used by the eNB. As long as the eNB must drop a packet because it has too much data for this MCH scheduling period, it does the following, 

-
select the last bearer according to the order in the MCCH list with a SYNC SDU available for dropping;

-
for the selected bearer, drop the available SYNC SDU with the highest Packet Number among the SYNC SDUs with the latest Timestamp.

A SYNC SDU is considered available for dropping when the eNB knows its size and it has not been dropped by the eNB.
------------------------------------------------------------Next Change----------------------------------------------------------
15.8.1
M2 Control Plane

The M2 control plane interface is defined between the eNB and the MCE. The control plane protocol stack of the M2 interface is shown on Figure 15.8.1-1. The transport network layer is built on IP transport, for the reliable transport of signalling messages SCTP is added on top of IP. The application layer signalling protocol is referred to as M2AP (M2 Application Protocol).
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Figure 15.8.1-1: M2 Interface Control Plane (eNB-MCE)

The SCTP layer provides the guaranteed delivery of application layer messages.

In the transport IP layer point-to-point transmission is used to deliver the signalling PDUs.

A single SCTP association per eNB-MCE interface instance shall be used with one pair of stream identifiers for M2 common procedures. Only a few pairs of stream identifiers should be used for M2 MBMS-service-associated procedures. eNB and MCE communication context identifiers that are assigned by the eNB and the MCE for M2 MBMS-service-associated procedures shall be used to distinguish MBMS service specific M2 signalling transport bearers. The communication context identifiers are conveyed in the respective M2AP messages.

-------------------------------------------------------Next Change---------------------------------------------------------------------
15.8.2.2
MBMS Session Handling Function

The MBMS Session Handling Function enables the MCE to provide Session Start, Session Stop and Session Update messages to the eNBs it is connected to. The MCE provides respective MBMS Service Area information to the eNB.

-------------------------------------------------------Next Change---------------------------------------------------------------------
15.8.3.2
MBMS Session signalling procedure

The MBMS Session signalling procedure enables the MCE to deliver Session Start, Session Stop and Session Update messages to the concerned eNBs. At Session Start and Session Update, the MCE provides respective MBMS Service Area information to the eNB.

----------------------------------------------------------Next Change-------------------------------------------------------------------
15.8.3.6.1
MBMS Service Counting procedure

The MBMS Service Counting procedure is used to trigger the eNB to count the number of connected mode UEs that either are receiving the MBMS service(s) or are interested in the reception of the MBMS service(s).

----------------------------------------------------------Next Change-------------------------------------------------------------------

15.9.1
M3 Control Plane

The M3 control plane interface is defined between the MME and the MCE. The control plane protocol stack of the M3 interface is shown on Figure 15.9.1-1. The transport network layer is built on IP transport, for the reliable transport of signalling messages SCTP is added on top of IP. The application layer signalling protocol is referred to as M3AP (M3 Application Protocol).
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Figure 15.9.1-1: M3 Interface Control Plane (MME-MCE)

The SCTP layer provides the guaranteed delivery of application layer messages.

In the transport IP layer point-to-point transmission is used to deliver the signalling PDUs.

A single SCTP association per MME-MCE interface instance shall be used with one pair of stream identifiers for M3 common procedures. Only a few pairs of stream identifiers should be used for M3 MBMS-service-associated procedures. MME and MCE communication context identifiers that are assigned by the MME and the MCE for M3 MBMS-service-associated procedures shall be used to distinguish MBMS service specific M3 signalling transport bearers. The communication context identifiers are conveyed in the respective M3AP messages.

----------------------------------------------------------Next Change-------------------------------------------------------------------

15.9.2.2
MBMS Session Handling Function

The MBMS Session Handling Function enables the MME to provided Session Start, Session Stop and Session Update messages to the MCEs it is connected to. The MME provides respective QoS and MBMS Service Area information to the MCEs.

----------------------------------------------------------Next Change-------------------------------------------------------------------

15.9.3.2
MBMS Session signalling procedure

The MBMS Session signalling procedure enables the MME to deliver Session Start, Session Stop and Session Update messages to the concerned MCEs. At Session Start and Session Update, the MME provides respective QoS and MBMS Service Area information to the MCEs.
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