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7
HS-DSCH-related procedures

7.1
General procedure

Scheduling and transport format selection is controlled by the MAC-hs sublayer in the Node B [9].

The following physical layer parameters are signalled to the UE and the Node B from higher layers:

1)
HS-SCCH set with cell IDs to be monitored

2)
Repetition factor of ACK/NACK:
N_acknack_transmit
3)
Channel Quality Indicator (CQI) feedback cycle k.
4)
CQI feedback offset l.
5) Repetition factor of CQI: N_cqi_transmit

6) HS-active-set for which CQI feedback is needed
UE procedure for receiving HS-DSCH:
If the UE did not detect control information intended for this UE on any of the HS-SCCHs in the HS-SCCH set in the previous subframe, the UE shall monitor all HS-SCCHs in the HS-SCCH set. If the UE did detect control information intended for this UE in the previous subframe, it is sufficient to only monitor the same HS-SCCH used in the previous subframe.
If a UE detects that one of the monitored HS-SCCHs carries control information intended for this UE, the UE shall start receiving the HS-PDSCHs indicated by this control information. 

After decoding the HS-PDSCH data, the UE shall transmit an hybrid ARQ ACK or NACK as determined by the MAC-hs based on the CRC check. The UE shall repeat the transmission of the ACK/NACK information over N_acknack_transmit consecutive HS-DPCCH sub-frames, in the slots allocated to the HARQ-ACK as defined in [1]. When N_ acknack_transmit is greater than one, the UE shall not attempt to receive nor decode transport blocks from the HS-PDSCH in HS-DSCH sub-frames n + 1  to n + (N_acknack _transmit - 1) where n is the number of the last HS-DSCH sub-frame in which a transport block has been received.

If control information is not detected on any of the HS-SCCHs in the HS-SCCH set, neither ACK, nor NACK, shall be transmitted in the corresponding subframe.

UE procedure for reporting channel quality indication (CQI):
1)
The UE derives the CQI as defined in 7.2.1 from observations of the P-CPICH (alternatively S-CPICH in case of beamforming with S-CPICH is used).
2)
The UE shall transmit the CQI on the HS-DPCCH sub frame which satisfies:
HSFN mod k = l
where HSFN is the sub frame counter version of SFN and defined as

HSFN = 5*SFN + HS-DPCCH sub frame
3) The UE shall repeat the transmission of the CQI feedback information derived in 1) over N_cqi_transmit consecutive HS-DPCCH sub frames in the slots respectively allocated to the CQI as defined in [1]. 
4) In case of more than one cell in the HS-active-set, the UE shall transmit the CQI for each of the cells in the HS-active-set as signalled by higher layers, in the consecutive HS-DPCCH sub frames. 

5) The UE shall not transmit the CQI in other sub frames than those described in 2) 3) and 4).
7.1.2
Channel quality indicator (CQI) definition

CQI reports one value at a time from the CQI report definition. CQI report definition is a table containing 32 values, each of which is defined with N parameters. These parameters shall consist of one or more of the following : [the transport block size, the coding rate, the number of HS-PDSCH codes, modulation, power offsets, BLERthreshold, Phs=default power offset between HS-DSCH code channel and CPICH]

7.2 Fast Cell Selection (FCS)

7.2.1 General

Fast Cell Selection (FCS) implies that HSDPA data to a specific UE is transmitted from only the  “best serving ” cell in the active set. Thus fast cell selection is conceptually very similar to current SSDT. The main objective of this feature is to improve the quality of the downlink signal when the UE is in multiple cell coverage area resulting in higher data throughputs and increased system capacity.

There are two possibilities to implement fast cell selection (FCS) schemes: intra-Node B FCS and inter-Node B FCS. In intra-node FCS, only the cells within the same Node B can be selected. With inter-Node B FCS, any cell within the active set of the UE can be selected for transmission. The Intra-Node-B scheme is considered for its simplicity.

7.2.1.1
Node-B controlled Fast Cell Selection 

The intra-Node-B FCS allows cell selection between different cells in the same Node-B. This can be achieved by defining a sub-set of active set called HS-active-set consisting of cells from the same Node-B. Operation is described as follows.

In order for the Node-B to schedule the UE on any of the cells in the active set, the UE must be able to receive the control information from all the cells in the HS-active-set-. The UE is able to simultaneously decode up to four shared control channels. In the example of Figure 1, the UE listens to HS-SCCH from both cell-1 and cell-2. In order to keep the number of HS-SCCHs low that a UE need to decode, it is possible that a UE only decodes a sub-set of the HS-SCCHs from each of the cells in its HS-active-set. The HS-SCCH subset configuration and the cell IDs of the cells in the HS-active-set information shall be signalled to the UE by higher layers. Therefore, when the Node-B schedules the UE on a given cell, its makes sure that the control information is transmitted on one of the HS-SCCHs that the UE is listening from that cell. In Figure 1, the UE is listening to control channels C13 and C14 from cell-1 and control channels C21 and C22 from cell-2. Now if the Node-B schedules the UE on cell-2, the related control information can be sent on HS-SCCH C21 and C22 only.
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Figure 1 An example HS-SCCH configuration in Node-B controlled fast cell switching

7.2.1.1.1
Uplink signalling for Node-B controlled fast cell selection

In order to perform fast cell selection, the Node-B uses downlink quality information from the UE for multiple cells in the HS-active-set. The quality information from multiple cells is time-multiplexed on the HS-DPCCH subframes. When CQI for multiple cells needs to be sent, an increased rate ’m’ for CQI shall be used. For example, with two cells in the active set, alternate HS-DPCCH subframes shall carry CQI for the two cells. The sequence of CQI determines the mapping of HS-DPCCH HSFN that carries CQI information to each cell in the active set and may be predefined and signalled by the higher layer. 
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