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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. Synchronization sequence is transmitted continuously, even if there is no MBMS user data in the synchronization sequence. 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 synchronisation sequence length 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 at least one 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.
If neither Total Counter frame nor data Frame is received by a RNC for a synchronization sequence, the RNC shall regard the whole synchronization sequence data frame as lost.
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.
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