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6.2.4
Details of MAC-ehs

MAC-ehs receives configuration parameters from the RRC layer via the MAC-Control SAP. There shall be priority handling per MAC-ehs SDU in the MAC-ehs.

The MAC-ehs comprises of six different functional entities:

-
Flow Control:
The flow control for MAC-ehs is identical to the flow control for MAC-hs.

-
Scheduling/Priority Handling:
This function manages HS-DSCH resources between HARQ entities and data flows according to their priority class. In FDD, the scheduler determines for each TTI if single or dual stream transmission should be used. Based on status reports from associated uplink signalling either new transmission or retransmission is determined when operating in CELL_DCH state. In FDD, when operating in CELL_FACH, CELL_PCH and URA_PCH state HS-DSCH reception, the MAC-ehs can perform retransmission without uplink signalling. Further it sets the logical channel identifiers for each new reordering SDU and TSNs for each new reordering PDU being serviced. To maintain proper transmission priority a new transmission can be initiated on a HARQ process at any time. The TSN is unique to each priority class within a HS-DSCH. It is not permitted to schedule new transmissions, including retransmissions originating in the RLC layer, within the same TTI over the same HS-DSCH, along with retransmissions originating from the HARQ layer.

-
HARQ:
One HARQ entity handles the hybrid ARQ functionality for one user per HS-DSCH transport channel. One HARQ entity is capable of supporting multiple instances (HARQ process) of stop and wait HARQ protocols. There shall be one HARQ entity per HS-DSCH, one HARQ process per TTI for single stream transmission,  two HARQ processes per TTI for dual stream transmission, three HARQ processes per TTI for three stream transmission and four HARQ processes per TTI for four stream transmission.
In 1.28 Mcps TDD multi-frequency HS-DSCH cell:

-
multiple HARQ processes are assigned for HS-DSCH operaton on every carrier for every user, namely HARQ sub-entity; only one HARQ process in HARQ sub-entity is allowed to receive HS-DSCH in one TTI for each carrier.

-
Choice of 6bit or 9bit TSN is configured by upper layer signalling.
-
TFRC selection:
The TFRC selection for MAC-ehs is identical to the TFRC selection of the MAC-hs.

· Priority Queue MUX:
This function determinates the number of octets to be included in a MAC-ehs PDU from each priority queue  based on the scheduling decision and available TRFC for this function.

-
Segmentation:
This function performs necessary segmentation of MAC-ehs SDUs. 

<<Omit some subclause part>>
<<Next>>
8.1.2
Transport Block Sizes

This defines what transport block size is used in the corresponding HS-DSCH TTI. The signalled parameter is an index to a pre-defined set of available transport block sizes. Note that for MIMO, there can be two transport block sizes in a TTI and for combined dual cell HSDPA with MIMO, there can be up to four transport block sizes in a TTI. For combined four cell HSDPA with MIMO, there can be up to eight transport block sizes in a TTI. For combined eight cell HSDPA with MIMO, there can be up to sixteen transport block sizes in a TTI. For MIMO mode with four transmit antennas the second and the third transport block sizes are same for three stream transmission and for four stream transmission, the size of first and fourth transport blocks is identical for four stream transmission [4].
<<Next>>
13
MIMO modelling and operation in HSDPA channel in FDD

In FDD, certain categories of UE in CELL_DCH state may be configured to operate in a MIMO mode.

In FDD, certain UEs in CELL_DCH state may be configured to operate in a MIMO mode and restriction to single stream transmission only. The UE’s capability of supporting the MIMO mode when single-stream restriction is configured is independent from the UE’s support for MIMO mode when single-stream restriction is not configured.

When the UE is configured in the MIMO mode, the HS-DSCH shall be operated according to the following:

-
Use of MIMO in a cell does not enforce use of transmit diversity on overhead channels

-
A MIMO capable UE can be signalled to operate in “MIMO mode” by RRC. When not in MIMO mode it would operate as a regular non-MIMO UE.

-
in MIMO mode when single-stream restriction is not configured dynamic scheduling of single, dual, three and four  stream transmission is possible.
-
in MIMO mode when single-stream restriction is configured only single stream transmission is possible.

-
when operating in MIMO mode, the use of F-DPCH as associated channel shall be supported

-
when operating in MIMO mode and using F-DPCH as associated channel, only single antenna transmission or STTD has to be supported on F-DPCH. 

-
when operating in MIMO mode, the use of DPCH as associated channel shall be supported.

-
additionally the data rate on DPCH should be limited (e.g. to 64 kbps) when operating in MIMO mode.

-
the Rel-6 transport block sizes shall be reused without changes

-
the Node B signals the number of scheduled streams (not applicable when single-stream restriction is configured) and the used antenna weights through HS-SCCH.

-
a precoding codebook with 4 vectors has been defined

-
the precoding will stay constant during one HS-PDSCH TTI in MIMO mode

-
for dual stream transmissions, orthogonal precoding vectors are used
-
the Node B scheduler decides on which precoding vector(s) is/are used

-
the UE signals 1 out of 4 possible precoding vectors in the uplink

-
the UE sends sufficient information to the Node B to select the number of streams (not applicable when single-stream restriction is configured) and the MCSs of each stream

-
for the purpose of CQI evaluation, the UE assumes to get symmetric code allocation across streams (not applicable when single-stream restriction is configured).

-
the UE will ACK/NACK each transmitted transport block separately.
<<Next>>
18.1
Dual Cell HSDPA and MIMO

In FDD, certain categories of UE in CELL_DCH state may be configured to operate in Dual Cell HSDPA and MIMO mode per cell. MIMO operation per cell is performed as per section 13.
When the UE is configured with Dual Cell HSDPA and MIMO, the HS-DSCH shall be operated in the following manner:

-
A single channelization code HS-DPCCH is used to carry feedback information (ACK/NACK, CQI and precoding control information) related to the two HS-DSCH transport channels.

-
CQI reports related to the two HS-DSCH transport channels are transmitted in a TDM manner.

-
The CQI report corresponding to the HS-DSCH on the serving HS-DSCH cell, is referred to as CQI1, and the CQI report corresponding to the HS-DSCH on the secondary serving HS-DSCH cell, is referred to as CQI2. In case of repetition, CQI1 repetitions are transmitted first, followed by all CQI2 repetitions. In case of UL DTX operation, all repetitions of both CQI1 and CQI2 are transmitted whenever CQI is supposed to be transmitted according to Rel-7 UL DTX specification.

-
When the serving HS-DSCH cell deactivates Dual Cell HSDPA operation, the UE reverts to Rel-7 MIMO format for HS-DPCCH (similarly as for Rel-8 Dual Cell HSDPA operation without MIMO), and CQI2 is not transmitted. 

-
The TSN field in the MAC-ehs header is extended to 14 contiguous bits.

-
The maximum number of MAC-ehs PDUs per TTI is 4. Either one of the serving HS-DSCH cell and the secondary serving HS-DSCH cell, or both of the cells, can be configured with MIMO operation.
-
The maximum number of MAC-ehs PDUs per TTI is 8. Either one of the serving HS-DSCH cell and the secondary serving HS-DSCH cell, or both of the cells, can be configured with MIMO mode with up to four transmit antennas operation.
<<Next>>
20
Four Carrier HSDPA Operation (FDD only)

Four Carrier HSDPA operation is characterized as simultaneous reception of up to four HS-DSCH transport channels. Certain categories of UEs may be configured with Four Carrier HSDPA operation with or without MIMO/MIMO mode with four transmit antennas in CELL_DCH state. Four Carrier HSDPA operation may be activated and deactivated using HS-SCCH orders.

When the UE is configured with Four Carrier HSDPA operation, a common transmitting MAC-ehs entity is used for data transmission, and the HS-DSCH channels shall be operated in the following manner:

-
The transmitting and receiving MAC-ehs entity support up to four HS-DSCH transport channels.

-
Each of these HS-DSCH transport channels has its own associated uplink and downlink signalling, and own HARQ entity (further composed of multiple HARQ processes).

-
Reordering, duplicate detection, segmentation and reassembly functions are joint for these HS-DSCH transport channels and HARQ entities.

When the UE is configured with Four Carrier HSDPA operation:

-
There is one serving HS-DSCH cell and up to three secondary serving HS-DSCH cells.

-
The TSN field in the MAC-ehs header is extended to 14 contiguous bits.

-
The mobility procedures, as defined in section 9, are supported based on the serving HS-DSCH cell. A serving cell change similar to the one shown in Figure 18-1 is possible for Four Carrier HSDPA operation.

-
The DRX status is common for all serving HS-DSCH cells. The DRX activation and deactivation is possible with HS-SCCH orders.
-
HS-SCCH-less operation is restricted to the serving HS-DSCH cell.

-
Transmit diversity is configurable per downlink frequency.

-
Certain categories of UEs may be configured to operate in MIMO mode or MIMO mode with up to four transmit antennas per serving HS-DSCH cell, as follows:
-
MIMO operation per serving HS-DSCH cell is performed as per section 13.
-
MIMO mode with up to four transmit antennas operation per serving HS-DSCH cell is performed as per section 13c.

-
HS-DPCCH is be used to carry feedback information (ACK/NACK, CQI and precoding control information) related to the HS-DSCH transport channels. 

-
CQI reports related to all activated serving HS-DSCH cells are transmitted

-
The maximum number of MAC-ehs PDUs per TTI is 12, when three serving HS-DSCH cells are active. The maximum number of MAC-ehs PDUs per TTI is 16, when four serving HS-DSCH cells are active.

 -
Certain categories of UEs may be configured to operate in multiple radio frequency as follows:

-
The UE is configured with up to four HS-DSCH transport channels which are carried over 1 or 2 radio frequency bands.

-
The downlink frequencies within a single frequency band are configured adjacent or non-adjacent if UE supports non-contiguous multi-cell operation. Non-adjacent operation of downlink frequencies due to the deactivation of the configured downlink frequencies within a single frequency band may take place.

-
Four Carrier HSDPA operation may be configured with Dual Cell E-DCH operation, as described in [3]. DCH is supported if the UE has only one Configured Uplink frequency.

-
Synchronization and RLF:

-
For physical channel establishment for the downlink frequencies associated with an Activated Uplink Frequency, the rules as specified for Dual Cell E-DCH operation are applied. 

-
Physical channel establishment is not performed for the downlink frequencies not associated with an Activated Uplink Frequency.

-
RLF is based on the primary downlink frequency.

-
Measurements: 

-
If only one uplink frequency is configured, the UE performs intra-frequency measurement only on the primary downlink frequency.

-
If two uplink frequencies are configured, the UE performs intra-frequency measurement on the corresponding primary downlink frequency and secondary downlink frequency.
<<End>>
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