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11.2
FDD MBMS related Transport Channel Synchronisation

For support of MBMS soft combining in the UE, relative timing difference of MTCH transmissions from different cells respectively from different Node Bs has to be limited.

In the intra-Node B case, relative timing difference of MTCH transmissions is inherently controllable via S-CCPCH timing:

-
S-CCPCH CFNs have a configured timing difference relative to the P-CCPCH of the cell (e.g. FDD SCCPCH Offset IE [3])
-
P-CCPCHs of all cells in a Node B are based on the BFN (and linked via T Cell IE [3]).
 Where a single Iub transport bearer, supporting a FACH, is shared by more than one cell, the MTCH transmission on each associated S-CCPCH shall be time aligned over the Uu interface. This allows the receiving windows, associated with each FACH channel sharing the same transport bearer, to be coincident. 
In order to reach Uu Timing-Alignment on each S-CCPCH the FDD S-CCPCH Frame Offset and FDD S-CCPCH Offset IEs have to be set according to:
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with i, j indicating any pair of S-CCPCH(s) whose mapped FACH transport channel share the same Transport Bearer and being 
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For the inter-Node B case synchronisation of MTCH transmissions from different cells in different Node Bs may be achieved and maintained as follows:

1.
RNC-Node B Node synchronisation (as described in chapter 6)

After carrying out this procedure, RNC is able to calculate BFN offsets assuming that the DL and UL propagation delay have the same value.  Since, for every cell the relative timing of P-CCPCHs/SFNs is known to CRNC (as T Cell is known in CRNC) based on this measurement 

2.
Calculations for Initial Uu-Timing Alignment of MTCH transmission on S-CCPCHs

Taking into account that transmission of a certain MTCH PDU has to start at CFNmodTTI=0, S-CCPCH timing offsets can be chosen in a way that the relative timing offset of the same MTCH PDU can be minimised. S-CCPCH timing offsets can be created by combining FDD SCCPCH Offset (roughly in the range of 0..10msec [3]) and FDD S-CCPCH Frame Offset (10msec, 20msec or 40msec; 0msec in case IE not present [3]) and will be associated with those S-CCPCHs carrying MTCH at the time of set up (i.e. at COMMON TRANSPORT CHANNEL SETUP REQUEST [3]).
Initial Timing Alignment for MTCH Transmission is depicted in figure 24 below.

3.
Maintenance of Uu-Timing Alignment of MTCH transmissions on S-CCPCHs

After S-CCPCHs have been established, NodeBs timing difference may increase due to drifting Node B time reference (Node B clock). Increasing differences in relative timing may be detected by the RNC when periodically performing RNC-NodeB Node synchronisation measurements. In case time differences are growing unacceptably large, RNC may decide to either re-schedule the MTCH PDUs to the existing S-CCPCHs (granularity: 1TTI) or to delete and re-establish the corresponding S-CCPCHs (granularity: 256 chips when using FDD SCCPCH Offset [3]).
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Figure 24: Initial Timing Alignment for MTCH Transmission
(Example: MCCH and MTCH on separate S-CCPCH; 40msec TTI on MTCH)
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