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14
HS-DSCH reception in CELL_FACH state (FDD only)

The HS-DSCH reception in CELL_FACH state is enabled by the UTRAN by including the parameters for HS-DSCH reception in CELL_FACH state in the system information broadcast. Parameters include HS-SCCH, HS-DSCH configuration and common H-RNTI. UTRAN may also reconfigure HS-DSCH reception parameters (H-RNTI) by dedicated RRC signalling.

When HS-DSCH reception is configured in the cell, it shall take precedence instead of reception of S-CCPCH and FACH in CELL_FACH state.

The HS-DSCH is used to enable the reception of BCCH, CCCH, DCCH and DTCH logical channel data.

The BCCH is mapped on HS-DSCH for transmitting system information change information to the UEs in CELL_FACH state receiving HS-DSCH. The transmission of BCCH on HS-DSCH is performed by using BCCH specific H-RNTI on specific HS-SCCH code indicated in system information broadcast.

Simultaneous reception of HS-DSCH and S-CCPCH is only required in case of reception of MBMS ptm transmission. 

The UE in CELL_FACH state receiving HS-DSCH performs normal cell reselection process except during periods when it is transmitting on common E-DCH resource, during which the UE is prevented from making cell reselections. The inter frequency and inter RAT cell reselection is supported by HS-DSCH measurement occasions as defined in subclause 14.3. When UE enters to a new cell, it obtains the valid HS-SCCH configuration from system information broadcast and performs Cell Update procedure.
UTRAN obtains the knowledge of the UE supporting the enhanced CELL_FACH state from the RRC Connection Request / Setup Complete messages and the Cell / URA update messages.

The HS-DSCH reception in CELL_FACH state utilizes the enhanced L2 architecture with flexible RLC PDU size and MAC-ehs segmentation as defined in clause 6 and in [7].

14.1
UE operation

When HS-DSCH reception is configured in the system information broadcast, the UE shall after sending the RRC connection request or Cell Update, while not having a valid C-RNTI, monitor the common H-RNTI value on the HS-SCCH.

When the UE detects the common H-RNTI the UE shall receive the corresponding HS-DSCH TTI;

-
if after decoding the data, the CRC is correct the UE shall pass the data to MAC-ehs;

-
if the UE received MAC-ehs PDU containing CCCH message, the UE passes MAC-ehs PDU to MAC-ehs reordering reassembly function. The UE identity is included in the RRC message;

-
if the UE received MAC-ehs PDU containing SRB#1 message the UE passes MAC-ehs PDU to MAC-ehs reordering reassembly function. UE shall decode the U-RNTI in MAC-c header to determine whether the MAC SDU is intended for it.

When the UE has an RRC connection and a valid C-RNTI and H-RNTI, the UE shall monitor the dedicated H-RNTI on the HS-SCCH.

When the UE detects the dedicated H-RNTI value the UE shall receive the corresponding HS-DSCH TTI; 

-
if after decoding the data, the CRC is correct the UE passes the data to MAC-ehs for reassembly and reordering; if the H-RNTI is extended, the UE shall first verify its extension part of H-RNTI is included.
-
after MAC-ehs processing the UE passes the complete MAC-ehs SDU directly to the corresponding RLC entity. 

For receiving system information change information, the UE shall monitor in addition to the common H-RNTI or the dedicated H-RNTI the BCCH specific H-RNTI on the specific HS-SCCH code indicated in system information broadcast.

When the UE detects the BCCH specific H-RNTI value the UE shall receive the corresponding HS-DSCH TTI; 

-
if after decoding the data, the CRC is correct the UE passes the data to MAC-ehs.

The UE shall transmit HARQ-ACK information in uplink on HS-DPCCH only when it is transmitting on a common E-DCH resource and "ACK/NACK support on HS-DPCCH" is configured. Along with this, the UE shall transmit CQI information in uplink on HS-DPCCH when "Measurement Feedback Info" is provided. For uplink transmission the UE shall use the common E-DCH if the UE and cell support it, otherwise the UE shall use the RACH.

During the state transition from CELL_FACH to CELL_DCH, if the reconfiguration message does not include new H-RNTI the UE keeps monitoring the HS-SCCH with the H-RNTI value used in CELL_FACH state during the uplink synchronisation procedure, if the uplink synchronization procedure is necessary. The UE shall continue to use the H-RNTI in CELL_DCH state after completing the state transition to CELL_DCH state. If the H-RNTI is extended, it shall not be used in CELL_DCH state.
14.2
Initial link adaptation

The UE includes available, i.e. UE does not delay reporting due to performing measurements, measurement results on RACH to uplink RRC messages based on configuration parameters set in SIB11/12. The UE includes the measurement results on RACH in Cell Update message when performing Cell update procedure. If UE has valid C-RNTI and H-RNTI the UE sends the Measurement Report message on SRB#2.
The HS-DSCH data frame header includes a "RACH Measurement Result" field to which the RNC can include the received measurement results on RACH. The Node B HS-DSCH scheduler can use this information to determine the MCS and DL transmit power for the HS-SCCH and HS-PDSCH transmissions.
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Figure 14.2-1: Link adaptation based on measurement results on RACH
14.3
Measurement Occasion

When HS-DSCH reception in CELL_FACH with measurement occasions is configured the measurement period is 10ms. The measurement occasion cycle length coefficient is signalled to the UE and to the Node B by a corresponding IE in RRC and NBAP signalling protocol(s).

The Node B uses the dedicated H-RNTI and the cycle length coefficient to calculate the UE’s measurement period and considers it accordingly in the scheduling of HS-DSCH transmissions. UE disregards the measurement occasions while a common E-DCH resource is allocated to the UE

The Node B HS-DSCH scheduling can ensure that the complete HS-SCCH and HS-PDSCH frames are received by the UE outside its measurement period.

14.4
Discontinuous reception

In CELL_FACH state, the UE performs continuous reception of the HS-SCCH (expect measurement occasion frames) if DRX operation in CELL_FACH is not configured. The discontinuous reception is enabled for the UE by the UTRAN by the following methods:

· Moving the UE to CELL/URA_PCH state by means of dedicated RRC reconfiguration procedure.

· Configuring the UE with a DRX Cycle configuration for usage in CELL_FACH state. Details of the DRX operation are described in subclause 14.4.1 and 14.4.2.

In the reconfiguration procedure to CELL_PCH or URA_PCH states, the UTRAN may indicate two DRX cycles and inactivity time. The UE shall use the first DRX cycle and start the inactivity timer after completing the state transition. If the inactivity timer expires in CELL/URA_PCH state the UE shall start using second DRX cycles.

14.4.1
HS-DSCH DRX operation in CELL_FACH state

For the HS-DSCH DRX operation in CELL_FACH, the UTRAN indicates an inactivity time, a DRX cycle length and a RX burst length. This information is stored by the UE for use when in CELL_FACH state. The HS-DSCH DRX operation in CELL_FACH state is only possible when the UE has a dedicated H-RNTI configured.

The HS-DSCH DRX operation in CELL_FACH state is initialized when the inactivity timer expires. The inactivity timer is triggered whenever no data transmission activities are ongoing. At this point, the UE is shall continuously receive HS-DSCH for the length of the inactivity time configured. Once the inactivity timer has expired, the UE may choose not to receive HS-DSCH for a given time within the period of the configured DRX Cycle. The UE shall receive HS-DSCH for the RX burst length of the DRX Cycle configured. This operation is illustrated in Figure 14.4.1-1.

The UE shall interrupt DRX operation in CELL_FACH state and continuously receive HS-DSCH, if data transmission activity is initiated.
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Figure 14.4.1-1: Discontinuous HS-DSCH reception in CELL_FACH state
14.4.2
HS-DSCH DRX operation with second DRX cycle in CELL_FACH

For the HS-DSCH DRX operation in CELL_FACH, the UTRAN indicates 1st inactivity time, 2nd inactivity time, 1st DRX cycle length, 2nd DRX cycle length; 1st RX burst length and 2nd RX burst length in case of 2-level DRX. For the HS-DSCH DRX operation in CELL_FACH, the UTRAN indicates 2nd inactivity time, 2nd DRX cycle length and 2nd RX burst length in case of 1-level DRX. This information is stored by the UE for use when in CELL_FACH state. The HS-DSCH DRX operation in CELL_FACH state is only possible when the UE has a dedicated H-RNTI configured.
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Figure 14.4.2-0a: HS-DSCH DRX in CELL_FACH with 2-level DRX
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Figure 14.4.2-0b: HS-DSCH DRX in CELL_FACH with 1-level DRX
The HS-DSCH DRX operation in CELL_FACH state is initialized when the 1st or 2nd inactivity timer expires. The 1st inactivity timer is triggered whenever no data transmission activities are ongoing. At this point, the UE is shall continuously receive HS-DSCH for the length of the 1st inactivity time configured. Once the 1st inactivity timer has expired, the UE may choose not to receive HS-DSCH for a given time within the period of the configured 1st DRX cycle length. The UE shall receive HS-DSCH for the 1st RX burst length of the 1st DRX cycle length configured. In case of 2-level DRX the 2nd inactivity timer is triggered, when the 1st inactivity timer expires. Once the 2nd inactivity timer has expired, the UE may choose not to receive HS-DSCH for a given time within the period of the configured 2nd DRX second cycle length. The UE shall receive HS-DSCH for the 2nd RX burst length of the 2nd DRX cycle length configured.

This operation is illustrated in Figure 14.4.2-1.

The UE shall interrupt DRX operation in CELL_FACH state and continuously receive HS-DSCH, if data transmission activity is initiated. The UE shall also interrupt DRX operation in CELL_FACH state upon reception of an HS-SCCH order for NodeB triggered HS-DPCCH transmission during either of the 1st or 2nd Rx burst lengths.
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Figure 14.4.2-1: Discontinuous HS-DSCH reception with second DRX cycle in CELL_FACH state with 2-level DRX
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Figure 14.4.2-2: Discontinuous HS-DSCH reception with second DRX cycle in CELL_FACH state with 1-level DRX

15
HS-DSCH reception in CELL_PCH and URA_PCH states (FDD only)

The HS-DSCH reception in CELL_PCH and URA_PCH state is enabled by the UTRAN by including the parameters for HS-DSCH reception in CELL_PCH and URA_PCH state in the system information broadcast Parameters include PICH, HS-SCCH, and HS-DSCH configuration used in CELL_PCH and URA_PCH state. The HS-DSCH reception in CELL_PCH and URA_PCH state supports discontinuous reception as when DRX is used the UE needs only to monitor one Page Indicator, PI, in one Paging Occasion per DRX cycle.

When HS-DSCH reception is enabled in the cell, it shall take precedence instead of reception of S-CCPCH and PCH for paging messages in CELL_PCH and URA_PCH states.

In CELL_PCH state the HS-DSCH is used to enable the reception of BCCH, DCCH, DTCH and PCCH logical channel data. In URA_PCH state the HS-DSCH is used to enable the reception of PCCH logical channel data.

UTRAN obtains the knowledge of the UE supporting the reception of HS-DSCH in CELL_PCH and URA_PCH state from the RRC Connection Setup Complete message and the URA update message.

When the HS-DSCH reception in CELL_PCH is enabled, the UTRAN can configure the UEs to store the C-RNTIs and dedicated H-RNTIs when performing reconfiguration to CELL_PCH.

For UEs with stored C-RNTI and dedicated H-RNTI, the network should use the stored dedicated H-RNTI to transmit DCCH and DTCH to the UE. When UE receives the dedicated H-RNTI on HS-SCCH, the UE shall initiate actions on measurement reporting on RRC as defined in subclause 14.2. When UE has uplink data to transmit, UEs shall initiate the measurement reporting on RRC as defined in subclause 14.2. The UE shall use the stored C-RNTI to transmit DTCH and DCCH without first performing the Cell Update procedure.
For UEs with stored C-RNTI, dedicated H-RNTI and E-RNTI in URA_PCH state, when the UEs receive paging message, the UEs shall initiate actions on measurement reporting on RRC as defined in subclause 14.2. The UE shall use the stored E-RNTI to transmit DTCH and DCCH without first performing the Cell Update procedure. Otherwise, if the cell does not support E-DCH transmission in CELL_FACH state and Idle Mode, the UE shall first perform Cell Update procedure.
If UTRAN has not configured the UE to store the C-RNTI and H-RNTI in CELL_PCH the UTRAN should send paging message on PCCH mapped on HS-DSCH by HS-PDSCH code and transport block sizes broadcasted in system information. One HS-PDSCH code, maximum two transport block sizes and the number of PCCH transmissions (n) are  broadcasted in system information.

In CELL_PCH state, when the UE is configured with a dedicated H-RNTI, the UE is required to monitor the dedicated H-RNTI and BCCH specific H-RNTI on the configured set of 5 associated HS-SCCHs subframes after the paging indication is sent on the PICH. In CELL_PCH state, when the UE is not configured with a dedicated H-RNTI, or in URA_PCH state, the UE is required to monitor the HS-PDSCH code after paging indication on PICH.
The BCCH is mapped on HS-DSCH for transmitting system information change information. The transmission of BCCH on HS-DSCH is performed by using BCCH specific H-RNTI on specific HS-SCCH code indicated in system information broadcast.

The UE in CELL_PCH and URA_PCH states receiving HS-DSCH performs normal cell reselection process. The inter frequency and inter RAT cell reselection is supported as previous releases. When UE enters to a new cell, it obtains the valid HS-SCCH configuration from system information broadcast and performs Cell Update procedure.

The HS-DSCH reception in CELL_PCH and URA_PCH state utilizes the enhanced L2 architecture with flexible RLC PDU size and MAC-ehs segmentation as defined in clause 6 and in [7].

15.1
UE operation

When HS-DSCH reception is configured in the system information broadcast, the UE shall after receiving a paging indication on PICH for its specific paging group, perform the following:

In CELL_PCH state, when the UE is not configured with a dedicated H-RNTI, or in URA_PCH state, the UE shall start receiving the broadcasted HS-PDSCH code using indicated transport block sizes used for PCCH transmissions in the first HS-DSCH subframe associated with the PICH:

-
considering that paging message is transmitted in n subframes;

-
combine retransmissions to same HARQ buffer;

· if after decoding the data, the CRC is correct the UE shall pass the data to MAC-ehs;

-
if the CRC fails after receiving n subframes the UE resumes the DRX operation. 

NOTE:
When the UE receives the HS-PDSCH due to reception of PCCH, the UE is not required to receive any HS-SCCH.

The parameter n is broadcasted in system information and the maximum value of n is 5 subframes.

In CELL_PCH state, when the UE is configured with a dedicated H-RNTI, start monitoring the HS-SCCH with the stored dedicated H-RNTI and BCCH specific H-RNTI for 5 subframes after time offset defined between PICH and HS-SCCH:

-
if the UE detects the dedicated H-RNTI on the HS-SCCH, the UE shall receive the corresponding HS-DSCH TTI and indicate RRC to initiate sending the measurement results on RACH in uplink:

-
if after decoding the data, the CRC is correct the UE passes the data to MAC-ehs for reassembly and reordering; 

-
after MAC-ehs processing the UE passes the complete MAC-ehs SDU directly to the corresponding RLC entity.
-
if the UE does not detect the dedicated H-RNTI in any of the 5 subframes the UE resumes the DRX operation.

-
if the UE detects the BCCH specific H-RNTI on the HS-SCCH, the UE shall receive the corresponding HS-DSCH TTI:

-
if after decoding the data, the CRC is correct the UE passes the data to MAC-ehs and resumes the DRX operation; 

-
if the data has not been successfully decoded after 5 subframes the UE resumes the DRX operation;
-
if the UE does not detect the BCCH specific H-RNTI in any of the 5 subframes the UE resumes the DRX operation.

The UE shall perform the state transition to CELL_FACH state when sending the measurement results on RACH as defined in 14.2. For uplink transmission the UE shall use the common E-DCH if the UE and cell support it, otherwise it shall use the RACH. After initiating the uplink transmission, the UE shall remain in CELL_ FACH state, unless a state change is triggered by RRC signalling. In case, that state change to CELL_DCH is indicated in RRC message the UE shall initiate uplink synchronisation procedure immediately, if the uplink synchronization procedure is necessary, even if MAC layer has not indicated transmission of the RRC message containing the measurement results on RACH.

During the state transition from CELL_PCH to CELL_DCH, if the reconfiguration message on DCCH does not include new H-RNTI the UE keeps monitoring the HS-SCCH with the dedicated H-RNTI value used in CELL_PCH state during the uplink synchronisation procedure. The UE shall continue to use the dedicated H-RNTI in CELL_DCH state after completing the state transition to CELL_DCH state.

<Next modification>
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Dual Cell HSDPA Operation (FDD only)

Dual Cell operation is characterized as simultaneous reception of up to two HS-DSCH transport channels. Certain categories of UEs may be configured with Dual Cell operation with or without MIMO in CELL_DCH state. Dual Cell operation may be activated and deactivated using HS-SCCH orders.

When the UE is configured with Dual Cell 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 receiving MAC-ehs entity supports up to two 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 Dual Cell HSDPA operation:
-
the mobility procedures, as defined in section 9, are supported based on the serving HS-DSCH cell. Figure 18-1 shows an example of combined active set update and HS-Serving Cell Change based on received measurement report 1A. The procedure may also be performed in two steps with separate Active Set Update and Radio Bearer Reconfiguration messages.

-
the DRX status and activation and deactivation of the DRX with HS-SCCH is common to both serving and secondary serving HS-DSCH cells, and the related HS-SCCH signaling can be sent on either serving or secondary serving HS-DSCH cell,

-
HS-SCCH-less operation is restricted to the serving HS-DSCH cell.

-
there is only one CCTrCH of HS-DSCH type per cell.

-
the maximum number of HS-SCCHs as seen from the UE's point of view is 6 with a maximum of 4 HS-SCCHs per cell.

-
DC-HSDPA operation configured on two frequency bands is called Dual Band Operation and is described in subsection 18.2.

-
for dual cell HSDPA operation  or Dual Band Operation, DC-HSDPA operation when MIMO is configured is described in 18.1.

-
for dual cell HSDPA operation or Dual Band Operation, DC-HSDPA operation when MIMO mode with four transmit antennas is configured is described in 13c.

-
for dual cell HSDPA operation on single frequency band, the UE may be configured with Dual Cell E-DCH operation as is described in [3].

-
If the blind HARQ retransmissions for HSDPA is configured, the UE performs the blind HARQ retransmissions in the serving and secondary HS-DSCH cells.

[image: image7.emf]UE RNC

DCCH: Measurement report: 1A

DCCH: Active Set Update (containing DC information)

Measurement 

report 1A triggered

Serving HS-DSCH 

cell change 

decision

Start Dual Cell TX/

RX in target cell, 

stop TX/RX in 

source cell

DCCH: Active Set Update Complete


Figure 18-1: Intra-Node B synchronised serving HS-DSCH cell change for Dual Cell operation
<Next modification>
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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 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 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. A UE may be configured with non-adjacent downlink frequencies within a single frequency band with MIMO when the UE has signalled support for this combination.

-
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.
-
If the blind HARQ retransmissions for HSDPA is configured, the UE performs the blind HARQ retransmissions in the serving and secondary HS-DSCH cells.
21
Eight Carrier HSDPA Operation (FDD only)

Eight Carrier HSDPA operation is characterized as simultaneous reception of up to eight HS-DSCH transport channels. Certain categories of UEs may be configured with Eight Carrier HSDPA operation with or without MIMO in CELL_DCH state. Eight Carrier HSDPA operation may be activated and deactivated using HS-SCCH orders transmitted from the serving Node-B.

When the UE is configured with Eight 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 eight 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 Eight Carrier HSDPA operation:

-
There is one serving HS-DSCH cell and up to seven 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 Eight 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 per serving HS-DSCH cell, as follows:

-
MIMO operation per serving HS-DSCH cell is performed as per section 13.

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

-
The maximum number of MAC-ehs PDUs per TTI is 16, when eight serving HS-DSCH cells configured with MIMO operation are active.

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

-
The UE is configured with up to eight 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. Non-adjacent operation of downlink frequencies due to the deactivation of the configured downlink frequencies within a single frequency band may take place.

-
If more than three secondary serving HS-DSCH cells are configured then two HS-DPCCH codes are used to carry feedback information (ACK/NACK, CQI and precoding control information) related to the HS-DSCH transport channels. The HS-DPCCH1 carries feedback information associated with the serving HS-DSCH cell and the 1st, 2nd, and 3rd secondary serving HS-DSCH cells. The HS-DPCCH2 carries feedback information associated with the 4th, 5th, 6th, and 7th secondary serving HS-DSCH cells.

-
Eight 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.
-
If the blind HARQ retransmissions for HSDPA is configured, the UE performs the blind HARQ retransmissions in the serving and secondary HS-DSCH cells.
22
Multiflow Operation (FDD only)

Multiflow operation is characterized as simultaneous reception of up to four HS-DSCH transport channels in the CELL_DCH state, where up to two HS-DSCH transport channels may reside at the same frequency and belong either to same or different Node Bs. Table 22-1 lists configurations supported by this version of the standard.

Table 22-1: Multiflow configurations

	Name
	Carrier Frequency A
	Carrier Frequency B
	Carrier Frequency C

	One Frequency, two cells
	The serving HS-DSCH cell, 
the assisting serving HS-DSCH cell
	N/A
	N/A

	Two frequencies, three cells
	The serving HS-DSCH cell, 
the assisting serving HS-DSCH cell
	A secondary serving HS-DSCH cell
	N/A

	Two frequencies, three cells
	The serving HS-DSCH cell,
the assisting serving HS-DSCH cell
	An assisting secondary serving HS-DSCH cell
	N/A

	Two frequencies, four cells
	The serving HS-DSCH cell, 
the assisting serving HS-DSCH cell
	A secondary serving HS-DSCH cell, 
an assisting secondary serving HS-DSCH cell
	N/A

	Three frequencies, four cells
	The serving HS-DSCH cell, 
the assisting serving HS-DSCH cell
	A secondary serving HS-DSCH cell
	A secondary serving HS-DSCH cell

	Three frequencies, four cells
	The serving HS-DSCH cell, 
the assisting serving HS-DSCH cell
	An assisting secondary serving HS-DSCH cell
	An assisting secondary serving HS-DSCH cell


Depending on its capabilities, a UE may be configured to operate in multiple radio frequencies as follows:

-
Certain UE type may be configured with up to four HS-DSCH transport channels operating on two carrier frequencies or on three carrier frequencies adjacent to each other.

-
Certain UE type may be configured with up to four HS-DSCH transport channels operating on two carrier frequencies or on three carrier frequencies on two different frequency bands.

-
Certain UE type may be configured with up to four HS-DSCH transport channels on two carrier frequencies or on three carrier frequencies on the same frequency band, but not adjacent to each other.

-
Certain UE types may be configured with three or four HS-DSCH transport channel operating on two adjacent carrier frequencies or on three adjacent carrier frequencies and with Dual Cell E-DCH operation, as described in [3].

When the UE is configured with Multiflow operation:

-
There is one serving HS-DSCH cell. There can be an assisting serving HS-DSCH cell and additional secondary serving and assisting secondary serving HS-DSCH cells as defined in Table 22-1.

-
The serving and secondary serving HS-DSCH cells have the same downlink timing, and the same applies to the assisting serving and assisting secondary serving HS-DSCH cells. Configured HS-DSCH cells may have at most two different downlink timings. 

-
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 Multiflow operation.

-
When configured with MIMO on at least one of the HS-DSCH cells and/or there are more than two HS-DSCH cells, the TSN field in the MAC-ehs header is extended to 14 contiguous bits. 

-
The secondary serving and assisting secondary serving HS-DSCH cells can be activated and deactivated using HS-SCCH orders, which can be sent only from one of the cells belonging to the same Node B. 

-
The DTX/DRX status is common for all the HS-DSCH cells. 

-
HS-SCCH-less operation is restricted to the serving HS-DSCH cell.
-
UEs of certain capabilities may be configured to operate in MIMO mode as follows:

-
Depending on the UE capabilities, either single or dual stream MIMO transmission can be configured per serving HS-DSCH cell.

-
MIMO operation per serving HS-DSCH cell is performed as per section 13.

-
The maximum number of MAC-ehs PDUs per TTI is 1 for each activated serving HS-DSCH cell for an HS-DSCH cell configured in the non-MIMO mode, and at most 2 for each activated serving HS-DSCH cell configured in MIMO mode.

-
Synchronization and Radio Link Failure:

-
When Multiflow is configured to operate on a single carrier frequency, the synchronization and RLF operates as defined for single carrier HSDPA.

-
When Multiflow is configured to operate on two carrier frequencies, the synchronization and RLF operate as defined for Dual-Cell HSDPA.

-
When Multiflow is configured to operate on three carrier frequencies, the synchronization and RLF operate as defined for 3C-HSDPA.
-
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.

-
Combination with UL MIMO or UL CLTD:

-
It is possible to configure Multiflow operation together with UL MIMO or UL CLTD.
In case of inter-Node B Multiflow operation combined with UL MIMO or UL CLTD, HS-SCCH orders related to UL MIMO or UL CLTD are limited only to the cells belonging to the serving Node B. 

-
It is possible to configure Multiflow operation together with UL CLTD with the F-TPICH feedback transmitted from the assisting serving HS-DSCH cell. In case of inter-Node B Multiflow operation with the F-TPICH feedback from the assisting serving HS-DSCH cell, HS-SCCH orders related to UL CLTD are limited only to the cells belonging to the assisting Node B.
-
If the blind HARQ retransmissions for HSDPA is configured, the UE performs the blind HARQ retransmissions for HSDPA in the serving, secondary serving, assisting serving and assisting secondary HS-DSCH cells.
When the UE is configured with intra-Node B Multiflow operation, the HS-DSCH channels shall be operated in the following manner:
-
The downlink data is split at the MAC-ehs level.

-
A common transmitting MAC-ehs entity is used for data transmission.

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

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

-
Each of HS-DSCH transport channels has its own associated uplink and downlink signalling, and own HARQ entity (further composed of multiple HARQ processes).
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Figure 22-1: Protocol Architecture of intra-Node B Multiflow (configuration without MAC-c/sh)

When the UE is configured with inter-Node B Multiflow operation, the HS-DSCH channels shall be operated in the following manner:

-
The downlink data is split at the RLC level. If configured by the network, a UE uses the RLC level re-ordering timer.

-
Two transmitting MAC-ehs entities are used for data transmission.

-
Each transmitting and receiving MAC-ehs entity support up to two HS-DSCH transport channels.

-
Each MAC-ehs entity performs independently reordering, duplicate detection, segmentation and reassembly functions for the correspondent HS-DSCH transport channels and HARQ entities.

-
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).
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Figure 22-2: Protocol Architecture of inter-Node B Multiflow (configuration without MAC-c/sh)
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