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Introduction

One of the proposed solutions in 25.862 to handle the variable bitrate in the DL (e.g. due to uncompressed RTP or RTCP packets) was to use multiple CCTrCHs of dedicated type.
Compared to multi-code solution the multiple CCTrCH solution allows to use different SF on the DPCH corresponding to different CCTrCHs and therefore provides a more flexible handling of variable bit rates closer to the flexibility that we have in the UL due to variable SF.  

Discussion
TFCI definition: 

Current specifications [i.e. 25.211 section 5.3.2] allows only one DPCCH channel carrying the TPC and TFCI bits regardless of the number of CCTrCHs. This implies that only one TFCI word is defined. In case of multiple CCTrCHs several dedicated transport channels may be mapped on each CCTrCH. Each CCTrCH has its own TFCS defined.
Therefore there is a need to indicate which TFC from the TFCS is transmitted on each CCTrCH. To achieve that, two solutions may be further developped:

Single DPCCH, single TFCI word used in split mode:
There is a single DPCCH, transmitted on the DPCH carrying one of the CCTrCHs that we will call the first CCTrCH. 

The TFCI word is split among the different CCTrCHs. The number of bits from the TFCI word allocated to each CCTrCH TFC may be fixed or flexible.
This is a simple solution re-using existing solutions in the standard (e.g. DCSH TFCI split). The disadvantage of this solution is that the number of TFCs per CCTrCH in case of 2 CCTrCHs is limited i.e. even with flexible split mode as defined in release 5, the number of TFCs for the CCTrCH is limited to (2k, 210-k) with k = 1,2…9. In addition, the solution is not really scalable for more than 2 CCTrCHs
In both cases (i.e. fixed or flexible split) the field2 of TFCI word indicates the transport format combination of the 2nd CCTrCh. There are 2 options for slot format handling of the 2nd CCTrCH which differ in the rate matching approach.
· DCH-like: The set of allowed slot formats for the second CCTrCH is similar to DCH (i.e. the DPDCH does not take the whole slot). In this case, rate matching applied on such a second CCTrCH is that of any CCTrCH of Dedicated type. The same code allocation applies to all TFCs of the TFCS. DTX is applied for the 2nd CCTrCh when the TFC is not the TFCmax
· DSCH-like: The set of allowed slot formats for the second CCTrCH is similar to DSCH (i.e. the DPDCH occupies the entire slot). Rate matching is adjusted in order to avoid DTX on the used codes. Code allocation may change i.e. variable SF is used on the 2nd CCTrCh. However there should be an implicit code/SF allocated depending on the TFC. From the UE point of view this is similar to the case of a CCTrCH of dedicated type+ one CCTrCH of DSCH type.
In case that there is only one DPCCH, its transmission may take place always on the Primary Scrambling code, or it may be configurable via signaling.
Multiple DPCCH, one per CCTrCH

The DPCCH TFCI bits are transmitted in each CCTrCH. If one of the CCTrCHs uses multi-code, only one DPCCH is transmitted for this CCTrCH according to the current specifications. The DPCCH pilot bits and TPC bits may be transmitted only on one DPCCH (FFS) depending on the solution retained for power control in case of multiple CCTrCH.
Time offset between First CCTrCH and additional CCTrCHs

One solution to avoid unnecessary despreading/decoding of additional CCTrCH when there is nothing transmitted on this latter was introduced in the TR 25.862, i.e. the TFC combination of the additional CCTrCH is indicated before the actual data part is despreaded/decoded: 
· in case of single TFCI word in split mode, the TFCI part corresponding to the additional CCTrCH indicates its TFC of the next frame 
· in case of multiple DPCCHs (i.e. TFCI bits per CCTrCH), the TFCI of the additional CCTrCH indicates the TFC of the next frame 

The time offset between the First CCTrCH and the additional CCTrCH may have a fixed or a configurable value. The value may be expressed in frames and/or slots (FFS).
Power offset between CCTrCHs
A power offset is to be considered between physical channels "assigned" to different CCTrCH and or different scrambling codes. This parameter (rho) associated to the parameter RM for each TrCh ensures the equivalent functionality as the parameter RM in order to ensure power balancing between different TrCHs. 
It is assumed that there is only one PC loop for all CCTrCHs. It is FFS whether there is a need for different quality targets between different CCTrCHs (using different SFs).
Other impacts

Compressed mode impact (e.g. on slot formats):
If the time offset is expressed as a multiple of of frames:
· If a single DPCCH is used, compressed mode can be handled exactly as in the multi-code / single CCTrCh case

· If multiple DPCCHs are used (one per CCTrCH) :

· if the CCTrCHs use the same SF then the same DPCH slot formats should be used in normal mode. The same compressed mode slot formats will be used and the resulting idle periods will be identical for the 2 CCTrCHs. The same frame structure should also be used for all CCTrCHs.
· if the CCTrCHs have different spreading factors, to obtain identical idle periods frame, structure B should be chosen. It should be ensured through the choice of slot formats that DPCH fields are of the same length in order to create identical idle periods when entering compressed mode.

If the time offset is expressed as a number of slots, the resulting transmission gap pattern sequence on the 2nd CCTrCh will have different parameters in order to overlap in time.
The question is then how the set of parameters for the 2nd CCTrCh is linked to the transmission gap pattern sequence of the 1st CCTrCh. Here again 2 approaches can be envisaged:

· The UE determines it by “shifting “ the parameters of the transmission gap pattern sequence applying to the DPCH frame(s) corresponding to the 1st CCTrCh by the time offset between 1st and 2nd CCTrChs and apply this set to the 2nd CCTrCH. The network should ensure that the “shifted” pattern still complies with the rules applying to the transmission gap position (25.212).
· The network determines 2 sets of transmission gap pattern sequence parameters and explicitely signals it to the UE 
Some of the transmission gap pattern sequence parameters will be different on the first and second DPCH (corresponding to the first and second CCTrCh).
Tx Diversity
The same Tx diversity mode should apply to DPCH frames corresponding to multiple CCTrChs intended for the same UE
Phase reference

The same phase reference should apply to DPCH frames corresponding to multiple CCTrChs intended for the same UE.
Proposal
It is proposed to discuss the above aspects of the Multiple CCTrCH solution. It should be also discussed the need to further involve RAN1 for a more detailed study of this solution.
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