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6C
Discontinuous transmission and reception procedures

Whether discontinuous uplink DPCCH transmission operation or discontinuous downlink reception operation are applied is determined by the settings of UL_DTX_Active and DL_DRX_Active as follows:

UL_DTX_Active shall be set to TRUE while UE_DTX_DRX_Enabled is TRUE and discontinuous uplink DPCCH transmission is activated. Otherwise, UL_DTX_Active shall be set to FALSE. 

Discontinuous uplink DPCCH transmission shall be activated at the time when UE_DTX_DRX_Enabled is set to TRUE, and may be further deactivated or activated by layer 1 HS-SCCH orders (see section 6C.4).

DL_DRX_Active shall be set to TRUE while UE_DTX_DRX_Enabled is TRUE and UL_DTX_Active is TRUE and discontinuous downlink reception is activated. Otherwise, DL_DRX_Active shall be set to FALSE. 

Discontinuous downlink reception shall be activated at the time when UE_DTX_DRX_Enabled is set to TRUE, and may be further deactivated or activated by layer 1 HS-SCCH orders (see section 6C.4).
The higher layers define the discontinuous transmission and reception procedures using the following parameters:

For discontinuous UL DPCCH transmission:

CQI_DTX_TIMER: Specifies the number of subframes during which the CQI reports have higher priority than the DTX pattern. This is the initial value of CQI nominal reporting timer.
UE_DTX_cycle_1: Uplink DPCCH burst pattern length in subframes.

UE_DTX_cycle_2: Uplink DPCCH burst pattern length in subframes.

Inactivity_Threshold_for_UE_DTX_cycle_2: Defines a number of consecutive E-DCH TTIs without an E-DCH transmission, after which the UE shall immediately move from UE_DTX_cycle_1 to using UE_DTX_cycle_2.

UE_DPCCH_burst_1: Determines the Uplink DPCCH burst length in subframes, when UE_DTX_cycle_1 is applied.

UE_DPCCH_burst_2: Determines the Uplink DPCCH burst length in subframes, when UE_DTX_cycle_2 is applied.

UE_DTX_long_preamble_length: Determines in slots the length of the preamble associated with the UE_DTX_cycle_2.

For both discontinuous UL DPCCH transmission and discontinuous downlink reception:

UE_DTX_DRX Offset: Uplink DPCCH burst pattern and HS-SCCH reception pattern offset in subframes.

Enabling_Delay: defined in [5], ensures that the uplink DPCCH, the downlink F-DPCH and, if configured, the downlink F-PCICH are transmitted continuously for Enabling_Delay radio frames after DTX_DRX_STATUS is set to TRUE or ensures that, with DTX_DRX_STATUS set to TRUE, the uplink DPCCH on the secondary uplink frequency is transmitted continuously for Enabling_Delay radio frames after application of secondary uplink frequency activation.

For discontinuous downlink reception:

UE_DRX cycle: HS-SCCH reception pattern length in subframes.

Inactivity_Threshold_for_UE_DRX_cycle: Defines the number of subframes after an HS-SCCH reception or after the first slot of an HS-PDSCH reception (as defined in 6C.3) during which the UE is required to monitor the HS-SCCHs in the UE’s HS-SCCH set continuously with the exceptions of N_acknack_transmit>1 or InterTTI>1.

UE_DRX_Grant_Monitoring: A Boolean which determines whether the UE is required to monitor the E-AGCH transmissions from the serving E-DCH cell and the E-RGCH from cells in the serving E-DCH radio link set when the conditions in subclause 6C.3 are met.

6C.1
Uplink CQI transmission

When UL_DTX_Active is FALSE (see section 6C), the UE shall always transmit the Channel-Quality Indication (CQI) in the CQI transmission pattern defined in 6A.1.2.

When UL_DTX_Active is TRUE (see section 6C), the UE shall perform the following procedures:

· The UE shall set the initial value of the variable CQI_DTX_Priority to 1.

· Reset the "CQI nominal reporting timer" to CQI_DTX_TIMER at the first HS-DPCCH subframe boundary.
Afterwards, when UL_DTX_Active is TRUE, the UE sets the CQI_DTX_Priority based on the status of a "CQI nominal reporting timer" which is counting down to zero in HS-DPCCH subframes from the value CQI_DTX_TIMER which is configured by higher layers.

The setting of CQI_DTX_Priority to 1 is described in subclause 6A.1.1.

Upon the expiration of the CQI nominal reporting timer, the UE shall set CQI_DTX_Priority to 0.

CQI_DTX_Priority=0 indicates that CQI reports have lower priority than the Uplink DPCCH burst pattern. If CQI_DTX_Priority is set to 0, the UE shall transmit the Channel-Quality Indication (CQI), and all repeated CQI transmissions (corresponding to the serving HS-DSCH cell and the secondary serving HS-DSCH cell) according to the value of N_cqi_transmit, only if the start of the CQI field corresponding to the serving HS-DSCH cell in the CQI transmission pattern as defined in 6A.1.2 overlaps with a DPCCH transmission burst of the Uplink DPCCH burst pattern as indicated in 6C.2.1.

CQI_DTX_Priority=1 indicates that CQI reports have higher priority than the Uplink DPCCH burst pattern. If CQI_DTX_Priority is set to 1, 

· the UE shall always transmit the Channel-Quality Indication (CQI), in the CQI transmission pattern defined in 6A.1.2.

· The repeated CQI transmissions according to the value of N_cqi_transmit are transmitted only if the start of the CQI field in the CQI transmission pattern, as defined in 6A.1.2, is transmitted.

6C.2
Discontinuous uplink DPCCH transmission operation

When UL_DTX_Active is FALSE (see section 6C) the UE shall transmit the uplink DPCCH in each slot except in the slots overlapping a compressed mode transmission gap.

When UL_DTX_Active is TRUE (see section 6C), in addition to the conditions defined in 6C.5 the UE shall not transmit the uplink DPCCH in a slot on an activated uplink frequency when all of the following conditions are met for that uplink frequency:

1. There is no HARQ-ACK transmission on HS-DPCCH as indicated in 6A.1 overlapping with the UL DPCCH slot,

2. There is no CQI transmission on HS-DPCCH as indicated in 6C.1 overlapping with the UL DPCCH slot,

3. There is no E-DCH transmission during the UL DPCCH slot,

4. The slot is in a gap in the Uplink DPCCH burst pattern defined in 6C.2.1,

5. The UL DPCCH preamble or postamble defined in 6C.2.2 is not transmitted in the slot.

6. Either the uplink frequency is a secondary uplink frequency where at least Enabling_Delay radio frames have passed since the activation of the secondary uplink frequency was applied, or it is a primary uplink frequency.
The procedures for the F-DPCH transmission and reception in case of discontinuous uplink DPCCH operation are defined in sub-clause 5.1.
The procedures for F-PCICH transmission and reception in the case of discontinuous uplink DPCCH operation are defined in sub-clause 10.4.

· 
· 
· 
[--------------------------------------------------------------- TEXT OMITTED---------------------------------------------------------]
10
Uplink Closed Loop Transmit Diversity operation
If the UE is configured with uplink CLTD, then UL_CLTD_Enabled is set to TRUE, otherwise UL_CLTD_Enabled is set to FALSE. 
UL_CLTD_Activation_Status shall be set to FALSE while UL_CLTD_Enabled is FALSE. Otherwise, UL_CLTD_Activation_Status is set to the CLTD activation status of the UE as defined in [3]. UL_CLTD_Activation_Status can be changed by HS-SCCH orders as specified in [2].
10.1
General procedure
Two dedicated pilot channels, DPCCH and S-DPCCH, are transmitted when UL_CLTD_Enabled is TRUE and UL_CLTD_Activation_Status is not zero. 
The transmitter structure to support uplink CLTD transmission for CLTD activation status 1 is shown in Figure 8. 
Channel coding, interleaving and spreading are done as in the case where uplink CLTD is not configured. After spreading, if UL_CLTD_Activation_Status is 1, the complex- valued signal is fed to both TX antenna branches, and weighted with precoding weights w1, w2, w3 and w4. The same precoding weights, w1 and w2, are applied to DPCCH, DPDCH if present, E-DPCCH, E-DPDCH and the HS-DPCCH. The S-DPCCH is pre-coded with precoding weights w3 and w4. The precoding weights w1 and w3 are constant real valued scalars and the precoding weights w2 and w4 are variable complex valued scalars. The precoding weights w1, w2, w3 and w4 are defined as follows:
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is the phase to be applied in the current time-slot n+1, which is determined as follows.

The Node B determines a precoding phase 
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 which is signalled to the UE using the allocated PCI field on the F-PCICH as defined in [1]. The mapping between the F-PCICH bit pattern and the PCI phase 
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 is given by Table 10.
Table 10: Mapping of precoding weight information
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 be the currently received PCI phase calculated by the NodeB and signalled to the UE via F-PCICH, and 
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Then the final beamforming phase 
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Figure 8: The generic uplink transmitter structure to support closed loop mode transmit diversity for DCH and E-DCH





10.2
Downlink PCI transmission and control timing
If UL_CLTD_Enabled is TRUE, UL_CLTD_Activation_Status is 1 and the UE is configured with a HS-DPCCH, the HS-DSCH serving HS-DSCH cell generates the precoding weights and transmits the corresponding PCI on the F-PCICH channel.
If UL_CLTD_Enabled is TRUE, UL_CLTD_Activation_Status is 1 and the UE is not configured with a HS-DPCCH, higher layers indicate to the UE which cell in the active set generates the precoding weights and transmits the corresponding PCI on the F-PCICH channel.. 
The PCI indication update rate is 3 slots. The UE shall apply the precoding weight indicated by the PCI on the first DPCCH slot boundary, after [512] chips after the end of the PCI field carried on two symbols and across two slots. 
The UE shall measure the reliability of received PCI. If the UE estimates the PCI fields of the F-PCICH, received from the serving radio link over the previous [2] slots in which the PCI symbols are known to be present, to be worse than a threshold Qpci-out, it shall hold last used precoding weights until the UE estimates the PCI fields of the F-PCICH over the previous [xx] slots in which the PCI is known to be present to be better than a threshold Qpci-in. 
If the quality of the PCI is deemed to be be better than a threshold Qpci-in, then the PCI indication is considered to be reliably received.
10.3
F-DPCH quality target control

The UTRAN sets a quality target for the F-PCICH. The UE autonomously sets a SIR target value and may adjust it in order to achieve the same quality as the quality target set by UTRAN. The quality target is set as a downlink PCI error rate target value for the F-PCICH from the HS-DSCH serving cell as signalled by the UTRAN. The UE shall set the SIR target when the F-PCICH has been setup or reconfigured. When UL_DTX_Active is TRUE, the UE shall ignore any PCI bits received in F-PCICH slot starting during an uplink DPCCH slot which is in an uplink DPCCH transmission gap for the SIR target value adjustment.
10.4

Operation during discontinuous uplink DPCCH operation

· In the case of a transmission gap in the uplink, the UE shall ignore any PCI bits received in an F-PCICH slot received during an uplink DPCCH slot which is in an uplink DPCCH transmission gap as defined in subclause 6C.2. When uplink transmission resumes after a transmission gap, the UE shall apply the precoding weights corresponding to the last reliably received PCI.

10.5
Operation during compressed mode
In compressed mode, compressed frames may occur in either the uplink or the downlink or both.


10.5.1
Uplink in compressed mode and downlink is normal mode
When the uplink is in compressed mode but downlink is operating normally (i.e. not compressed), the UE continues it's CLTD operation in the same way as in non-compressed mode.
10.5.2
Downlink in compressed mode and uplink in normal mode
In downlink compressed frames, the transmission of downlink F-PCICH shall be stopped during transmission gaps. When downlink is in compressed mode but uplink is operating normally (i.e. not compressed) 
If uplink CLTD is configured and UL_CLTD_Activation_Status is 1,
· The UE continues to update the precoding weights until the downlink transmission gap starts and no more PCI bits are reliably received. The UE shall apply the last reliably received PCI during the downlink transmission gap. Once the UTRAN resumes transmission of the F-PCICH on the downlink, the UE applies the reliably received PCI indication (normal operation). If one or more F-PCICH slots carrying the PCI information overlaps a downlink transmission gap, then the UE shall discards the associated PCI bits.
If uplink CLTD is configured and UL_CLTD_Activation_Status is more than 1,
· The rules defined in Section 5.2.1.3 and 6B.4.2 shall apply.
10.5.3
Both uplink and downlink in compressed mode

If uplink CLTD is configured and UL_CLTD_Activation_Status is 1, 
· During the downlink transmission gaps no PCI bits are sent from UTRAN to the UE. During the downlink transmission gap, the UE shall apply the last reliably received PCI until F-PCICH transmission resumes and a new reliable PCI is received.
· The UE continues to update the precoding weights until an uplink transmission gap begins. When the uplink transmission resumes UE shall apply the precoding weights corresponding to the last reliably received PCI.
If uplink CLTD is configured and UL_CLTD_Activation_Status is more than 1,
· The rules defined in Section 5.2.1.3 and 6B.4.2 shall apply.



10.6
HS-SCCH orders
The Node B may switch uplink CLTD activation status to one of five CLTD activation states through HS-SCCH orders as described in [2].   HS-SCCH ordered transitions between any CLTD activation states are applied at the first E-DCH slot boundary after the end of the HS-DPCCH subframe in which the ACK is sent.  The maximum allowed interruption time is 2 slots, ending at the end of the HS-DPCCH subframe in which the ACK is sent.  If the UE receives an HS-SCCH order for transitioning to an activation status that is already being applied, then the UE shall not change its activation status, but shall transmit the HARQ-ACK acknowledging the HS-SCCH order. 
Upon RRC reconfigurations that do not result in a serving cell change, the UE shall continue to use its current UL CLTD state. 
[Behaviour when UE is configured DPDCH is pending on RAN1 agreements]
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