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6.2
Downlink models

Figure 3 and figure 4 show the model of the UE's physical layer for the downlink in FDD and TDD mode, respectively. Note that there is a different model for each transport channel type.
//*……omitted text……*//
For the DCH case, the mapping between DCHs and physical channel data streams works in the same way as for the uplink. Note however, that the number of DCHs, the coding and multiplexing etc. may be different in uplink and downlink.

In the FDD mode, the differences are mainly due to the soft and softer handover. Further, the pilot, TPC bits and TFCI are time multiplexed onto the same physical channel(s) as the DCHs, in case of HS-DSCH(s) without a DCH in the DL TPC bits are carried onto F-DPCH(s). Further, the definition of physical channel data stream is somewhat different from the uplink. In TDD mode the TFCI is time multiplexed onto the same physical channel(s) as the DCHs. The exact locations and coding of the TFCI are signalled by higher layers.

Note that it is logically one and the same physical data stream in the active set of cells, even though physically there is one stream for each cell. The same processing and multiplexing is done in each cell. The only difference between the cells is the actual codes, and these codes correspond to the same spreading factor.

The physical channels carrying the same physical channel data stream are combined in the UE receiver, excluding the pilot, and in some cases the TPC bits. TPC bits received on certain physical channels may be combined provided that UTRAN has informed the UE that the TPC information on these channels is identical.

A PCH and one or several FACH can be encoded and multiplexed together forming a CCTrCH. Similarly as in the DCH model there is one TFCI for each CCTrCH for indication of the transport formats used on each PCH and FACH. The PCH is associated with a separate physical channel carrying page indicators (PIs) which are used to trigger UE reception of the physical channel that carries PCH. A FACH or a PCH can also be individually mapped onto a separate physical channel. The BCH is always mapped onto one physical channel without any multiplexing with other transport channels, and there can only be one BCH TrCH and no other TrCH in a BCH CCTrCH.

For point-to-multipoint transmission [14], FACH can be distributed on a set of physical layer combinable CCTrCHs, i.e., for macro-diversity combining: soft combining (FDD and TDD) or transport channel combining (TDD only). The physical layer combinable CCTrCHs shall have the same TFC during the TTIs in which soft combining can be used. The physical layer combinable CCTrCHs need not have the same TFC during the TTIs in which transport channel combining can be used. The possibility of performing macro-diversity combining (either soft combining or transport channel combining) shall be signalled to the UE.
In the TDD mode a CCTrCh carrying PCH and one or several FACH can be multiplexed onto one or several physical channel data streams.

For each HS-DSCH TTI, each HS-SCCH carries HS-DSCH-related downlink signalling for one UE when in CELL_DCH state, or in FDD and 1.28Mcps TDD mode for one UE or multiple UEs in CELL_FACH, CELL_PCH or URA_PCH state. The following information is carried on the HS-SCCH:

-
Transport Format and Resource Indicator (TFRI);

-
Hybrid-ARQ-related Information (HARQ information);
-
UE Identity via a UE specific CRC;
-
HS-SCCH Cyclic Sequence Number (HCSN) for TDD.

In addition, for the case of 1.28 Mcps TDD, the HS-SCCH also carries Transmit Power Control and Synchronisation Shift symbols.

In FDD mode and CELL_DCH state when MIMO mode is configured, single stream and dual stream transmission of HS-DSCH can be performed for each HS-DSCH TTI in the Serving HS-DSCH cell. In case of dual stream transmission two HS-DSCHs are transmitted to UE and the HS-SCCH includes information for both HS-DSCHs. When UE is configured into Dual Cell HSDPA operation, one HS-DSCH transport channel is transmitted on each configured downlink frequency. Each of these HS-DSCH transport channels has its own associated uplink and downlink signalling, and own HARQ entity. When UE is configured into Dual Band HSDPA operation, single stream transmission of HS-DSCH is performed for each HS-DSCH TTI on each configured downlink frequency. When UE is configured to operate in Dual Cell HSDPA and MIMO mode, either or both of the HS-DSCH serving cells can be configured with MIMO operation, i.e. depending on the configuration up to four HS-DSCHs can be transmitted to UE per HS-DSCH TTI. When UE is configured into Four Carrier HSDPA operation, there is one Serving HS-DSCH cell and up to three Secondary serving HS-DSCH cells. When UE is configured into Eight Carrier HSDPA operation, there is one Serving HS-DSCH cell and up to seven Secondary serving HS-DSCH cells. When MIMO is not configured on any of the serving or secondary serving HS-DSCH cells, one HS-DSCH transport channel is transmitted on each configured serving and secondary serving HS-DSCH cells, and each of these HS-DSCH transport channels has its own associated uplink and downlink signalling, and own HARQ entity. Further, a UE may be configured into Four Carrier HSDPA or Eight Carrier HSDPA operation operation with MIMO mode on any of the serving or secondary serving HS-DSCH cells. Depending on the MIMO configuration up to sixteen HS-DSCHs can be transmitted to UE per HS-DSCH TTI.

In TDD mode, HS-DSCH operation is supported without an associated DL DPCH.

In FDD mode, if the UE is in CELL_DCH state, the E-DCH active set can be identical or a subset of the DCH active set. If the UE is in CELL_FACH state or Idle mode, the UE’s E-DCH active set consists of a single serving cell. If Dual Cell E-DCH operation is configured in CELL_DCH state, DCH is not supported in uplink and downlink. The active set and E-DCH active set on both uplink frequencies are independent, but the Serving E-DCH cells in both E-DCH active sets belong to the same Node B. On secondary uplink frequency the active set and E-DCH active set have the same size.

For FDD: The E-DCH ACK/NACKs are transmitted by each cell of the E-DCH active set on a physical channel called E-HICH. The E-HICHs of the cells belonging to the same RLS (same MAC-e entity i.e. same Node B) shall have the same content and be combined by the UE. The set of cells transmitting identical ACK/NACK information is the same as the set of cells sending identical TPC bits (excluding the cells which are not in the E-DCH active set).

For 3.84 Mcps and 7.68 Mcps TDD: The E-DCH ACK/NACKs are transmitted via the current serving cell on a physical channel called the E-HICH. 
For 1.28 Mcps TDD: For each uplink frequency ,an E-DCH ACK/NACK is transmitted via the current serving cell on the E-HICH indicated on E-AGCH.
The E-DCH Absolute Grant is transmitted by a single cell, the Serving E-DCH cell (Cell es on figure 4) on a physical channel called E-AGCH. The Serving E-DCH cell and the HS-DSCH Serving cell are identical.

The E-DCH Relative Grants (FDD only) can be transmitted by each cell of the E-DCH active set on a physical channel called E-RGCH. The E-RGCHs of the cells belonging to the same serving E-DCH RLS shall have the same content and be combined by the UE. There is one Serving E-DCH RLS (containing the Serving E-DCH cell) and optionally one or several Non-serving E-DCH RL(s).

In FDD mode and CELL_DCH state when Dual Cell E-DCH operation is configured, for each activated uplink frequency the F-DPCH, E-AGCH, E-RGCH and E-HICH are transmitted on the corresponding downlink frequency. The E-DCH Absolute Grant and E-DCH Relative Grants are provided per uplink frequency.
In FDD mode and CELL_DCH state when uplink CLTD is configured, the corresponding Transmitted Precoding Indicator is carried on the F-TPICH. The F-TPICH is either transmitted by a single cell which determines the precoding weights, or transmitted by all the cells within the RLS that the cell which determines the precoding weights belongs to.
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