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1 1
Scope 
The scope of this contribution is to:

· clarify TNL synchronization/DL Timing Adjustment procedure in the following Intra Node B scenarios:
· MTCH transmission with FACH channels having not coincident receiving window in case of Iub optimization applies
· MTCH transmission with FACH channels having coincident receiving window in case Iub optimization does not apply (i.e. a dedicated Transport Bearer is used for each FACH)
· Propose some change in the specifications in line with the above clarifications.
2 Discussion

2.1 Background
· The MTCH timing difference among cells belonging to the same Node B, is controllable by means of FDD S-CCPCH Offset and FDD S-CCPCH Frame offset IEs

· These IEs are informed to the Node B at the time of common transport channel setup. 

· To reach MTCH synchronization, the current UTRAN counters, whose relation is shown below, are used:
· ∆RFN-BFN is known from node synchronization procedure;
· SFN=BFN + tcell 











(Equation 1);
· CFN = SFN – FDD S-CCPCH Frame offset – FDD S-CCPCH Offset 

(Equation 2).
2.2 TNL synchronization in case of Iub optimization
Where a single Iub Transport Bearer is used for all FACHs carrying the same MTCH PDU, if the FDD S-CCPCH Frame Offset and FDD S-CCPCH Offset are not chosen properly at the common transport channel establishment, it may happen that the MTCH transmission is not timing-aligned on the associated FDD S-CCPCHs over the air interface. This may still be in line with the standard requirements as long as the soft combining requirement (i.e. the relative delay between the radio links to be combined, when they are received by the UE, must be no more than (1 TTI) + (1 slot)) is fulfilled.
Below, an application scenario of MTCH transmission not time-aligned over the air interface is given.

Example:

· Tcell1=256 chips

· Tcell 2= 2048 (8*256) chips

For the initial MTCH timing alignment, FDD S-CCPCH Frame Offset and FDD S-CCPCH Offset are selected as follow:
· FDD S-CCPCH Frame offset 1=1

· FDD S-CCPCH Frame Offset 2=1

· FDD S-CCPCH Offset1 = FDD S-CCPCH Offset 2=0
It is assumed a TTI of 40 ms. 

The MTCH PDU to be transmitted at CFN 148 will be transmitted at SFN1 = 149 and SFN2= 149 according to (Equation 2).
Due to the difference between SFN1 and SFN 2 (according to Equation 1), the MTCH PDU will be first transmitted in the cell2 at SFN2 149. After ∆ tcell (tcell2 – tcell1) chips, MTCH PDU will be transmitted in cell1 at SFN 1 149
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Figure 1: MTCH transmission on FDD S-CCPCH not time-aligned over the air interface
As a consequence of this scenario (i.e. MTCH transmission not time aligned among cells sharing the same Iub TB), the receiving windows for the two FACH channels sharing the same Iub TB are not coincident. Referring to the example above, the receiving window of the FACH mapped to FDD S-CCPCH2 is slightly earlier than the receiving window of the FACH mapped to FDD S-CCPCH1 (see Figure 2)
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Figure 2: receiving windows for FACH channels sharing same transport bearer and with MTCH transmission not time-aligned over associated FDD S-CCPCHs
The scenario depicted in Figure 2, is not in line with the current standard specification since one TNL synchronization procedure takes place for two FACH channels having not coincident receiving windows.
In order to remove this ambiguity in the Node B, the RNC shall choose/set the FDD S-CCPCH Frame Offset and FDD S-CCPCH Offset so that the MTCH transmissions are time-aligned on the FDD S-CCPCHs over the air interface. This may be reached as follow:
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 (Equation 3)
with i, j indicating any pair of FDD S-CCPCH(s) whose mapped FACH transport channel share the same Transport Bearer and being 
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Example of time-aligned MTCH transmission:
· Tcell1=256 chips
· Tcell 2= 2048 (8*256) chips

For the initial timing alignment, FDD S-CCPCH Frame offset and FDD S-CCPCH chip offset are also selected e.g.

· FDD S-CCPCH Frame offset 1=1
· FDD S-CCPCH Frame Offset 2=1
· FDD S-CCPCH Offset1= 256
· FDD S-CCPCH Offset 2= 2048

The CFN 148 will be sent at

· SFN1= 149 + 256 chips

· SFN2= 149 + 2048 chips
[image: image4.emf]148

149

150 151

152

153

CFN

CFN = 148

148

149

150 151

152

153

CFN

CFN = 148

If the CFN 148 

arrives during 

this time, this is 

fine for cell 2 

but not for cell 1 

(i.e. too early)

LTOA

tproc

LTOA

tproc

If the CFN 

arrives during this 

time, it is fine for 

both cells

If CFN arrives during 

this time, it is fine for 

cell 1 but too late for 

cell 2 (i.e. too late)

Cell 1

Cell 2


Figure 3: receiving windows for FACH channels sharing same transport bearer and with MTCH transmission time-aligned over associated FDD S-CCPCHs


2.3 TNL synchronization in case of Iub optimization does not apply
In case of a dedicated Iub TB for each FACH is used:
· It is not an issue if the MTCH transmission on FDD S-CCPCHs is not time aligned (a dedicated transport channel synchronization procedure will apply for each TB/receiving window) as long as the Soft combining requirement is fulfilled.
· If MTCH transmission is time aligned over FDD S-CCPCH(s), then (Equation 3) applies also in this case.
In the latter case, however, since the receiving windows of FACH channels are coincident, due to the MTCH transmission being time aligned over the associated FDD S-CCPCH(s), the Frame Protocol related procedures should take place only for one Transport Bearer/FACH channel.

For clarification, consider the following scenarios:

· 1 FDD S-CCPCH is carrying MTCH PDUs for an MBMS service

· Resources are created for a second FDD S-CCPCH to start delivery the MBMS service in a Intra Node B neighbouring cell (due e.g. to a PTP to PTM reconfiguration)

· FDD S-CCPCH Frame Offset and FDD S-CCPCH Time Offset of the second FDD S-CCPCH are chosen so that FDD S-CCPCHs time alignment over the air interface is reached for the MTCH transmission
In this case, theMTCH user plane to be carried on the second FDD S-CCPCH should be considered already synchronised since its MTCH transmission is time aligned with an existing FDD S-CCPCH1 whose UP is already synchronised.
3 Conclusion
whenever Iub optimization for MBMS applies, the FDD S-CCPCH MTCH transmission need to be time aligned over the air interface among cells sharing the Iub Transport Bearer. This may be reached by choosing the FDD S-CCPCH Frame Offset and FDD S-CCPCH Offset IEs according to Equation 3.
Whenever the FDD S-CCPCH MTCH transmission is time-aligned over the air interface among several cells in the Node B and a transport bearer is used for each FACH transport channel carrying the MTCH PDUs, the receiving windows of each transport bearer are coincident. As a consequence, the Timing Alignment and DL Transport Channel Synchronization procedures should take place only for one transport bearer/FACH channel.

It is proposed to:

· agree on the proposed CR on 25.402 on the issue related to FACH channels sharing same Iub TBs and having not coincident receiving window;
· Agree on the attached CR on 25.435 on the Frame Protocol procedures on FACH channels whenever MTCH transmission is time aligned over associated FDD S-CCPCH and each FACH channel uses a dedicated TB.
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