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19
Dual Cell E-DCH operation (FDD only)

For FDD and in CELL_DCH state, certain categories of UEs may be configured into Dual Cell E-DCH operation in a single or in different frequency bands. In Dual Cell E-DCH operation, a UE is configured in either Dual Cell HSDPA operation or in Four Carrier HSDPA operation or Eight Carrier HSDPA operation or Multiflow data transmission as described in [16]. A UE must be configured with at least the two downlink frequencies corresponding to the two uplink configured frequencies.

Dual Cell E-DCH operation is characterized by the following properties:

-
Physical channel structure:

-
2 ms TTI is supported, if supported by the UE, 10ms TTI can be configured on either the Primary Uplink Frequency or the Secondary Uplink Frequency or both,
-
E-DPDCH, E-DPCCH and DPCCH are transmitted on each Activated Uplink Frequency,

-
HS-DPCCH is only transmitted on the Primary Uplink Frequency,

-
when DCH is not configured, for each Configured Uplink Frequency, F-DPCH, E-HICH, E-RGCH and E-AGCH are configured on the corresponding downlink frequency. When DCH is configured, DPCH, E-HICH, E-RGCH and E-AGCH are configured on the downlink frequency associated to the Primary Uplink Frequency; and F-DPCH, E-HICH, E-RGCH and E-AGCH are configured on the downlink frequency associated to the Secondary Uplink Frequency,
-
each E-DCH transport channel has its own associated uplink and downlink signalling, The associated uplink signalling is transmitted on the corresponding Activated Uplink Frequency, and the associated downlink signalling is configured and transmitted on the corresponding downlink frequency,

-
when DCH is not configured, the F-DPCH transmitted on each downlink frequency associated to an Activated Uplink Frequency have the same timing as required by [3]. The DPCCH, E-DPCCH and E-DPDCH transmitted on each Activated Uplink Frequency also have the same timing. When DCH is configured, the DPCH and F-DPCH transmitted on the downlink frequency associated to an Activated Uplink Frequency have the same timing as required in [3]. The DPCCH, DPDCH, E-DPCCH and E-DPDCH transmitted on the Primary Uplink Frequency have the same timing, and DPCCH, E-DPCCH and E-DPDCH transmitted on the Secondary Uplink Frequency also have the same timing,
-
downlink and uplink power control procedures are performed independently on each Activated Uplink Frequency,

-
the Node-B can use HS-SCCH orders to activate and deactivate the Secondary Downlink Frequency and Secondary Uplink Frequency. When the frequency of the Secondary Serving HS-DSCH cell is deactivated using an HS-SCCH order, the associated Secondary Uplink Frequency is also deactivated. The deactivation of the Secondary Uplink Frequency using an HS-SCCH order does not imply the deactivation of the Secondary Downlink Frequency,

-
MAC architecture:

-
Only MAC-i/is entity is supported,

-
in the UE side, the MAC-i/is has a multiplexing entity and TSN setting entity common to both E-DCH transport channels; however, there is a HARQ entity per E-DCH transport channel (see Figure 7.2.6-1);

-
in the UTRAN side, the MAC-i has a HARQ entity and a de-multiplexing entity per E-DCH transport channel. The de-multiplexing entity demultiplexes MAC-i PDUs and forwards the received MAC-is PDUs to the associated MAC-d flows (see Figure 7.3.8-1). The Reordering Queue Distribution entity in the MAC-is receives all the MAC-d flows from all the Node-Bs (see Figure 7.3.7-1a),

-
each HARQ entity is composed of multiple HARQ processes,

-
for uplink transmissions, the length of the TSN field in the MAC-is header is 14 bits,

-
if supported by the UE, DCH can be configured on the Primary Uplink Frequency,

-
upon deactivation of the Secondary Uplink Frequency, the HARQ buffers corresponding to the Secondary Uplink Frequency are flushed,

-
RLC architecture

-
both partially and fully radio aware RLC PDU generation is supported, 

-
Scheduling procedures:

-
when non-scheduled transmissions are configured by the SRNC, the UE is allowed to send E-DCH data at any time, to a configured number of bits, without receiving any scheduling command from the Node B on the Primary Uplink Frequency,

-
scheduled transmissions can be sent on any Activated Uplink Frequency. The resources to be used on each Activated Uplink Frequency are signalled via Absolute Grants and Relative Grants,

-
a minimum E-TFCI set can be configured per Configured Uplink Frequency, 

-
there is one primary E-RNTI and one secondary E-RNTI per Configured Uplink Frequency, 

-
absolute and relative grants are provided specifically to each Activated Uplink Frequency,

-
the tables used for absolute and relative grants are common for both Configured Uplink Frequencies,

-
a Happy Bit is transmitted in each Activated Uplink Frequency every E-DCH transmission and the Happy Bits are evaluated and transmitted independently per Activated Uplink Frequency,

-
Scheduling Information reporting mechanisms are evaluated per Activated Uplink Frequency and the Scheduling Information is transmitted on the frequency which triggered the Scheduling Information. When the secondary uplink frequency is deactivated, the Scheduling Information reporting behaviour is as in Release 6. If periodic Scheduling Information is configured by higher layers, each Activated Uplink Frequency keeps its own periodic trigger timers T_SIG and T_SING. The periodic trigger timers T_SIG and T_SING are configured independently. When T_SIG expires, the UE shall send the Scheduling Information in each Activated Uplink Frequency which T_SIG timer is running and the UE shall restart the T_SIG timer,

-
upon deactivation of the Secondary Uplink Frequency, the UE shall not maintain the Serving Grant for the Secondary Uplink Frequency. Upon activation of the Secondary Uplink Frequency, the UE shall use as Serving Grant the initial serving grant value configured by higher layers,

-
when Implicit Grant handling is configured, the absolute grant scope bit is used to indicate if the UE's serving grant can be revoked by the reception of an absolute grant with a wrong CRC.
-
Mobility and measurements:

-
the serving E-DCH cell and the Secondary Serving E-DCH cell belong to the same Node-B,

-
there is an active set and E-DCH active set for each Configured Uplink Frequency. The active sets on both frequencies are independent. The E-DCH active sets on both frequencies are also independent. The active set and E-DCH active set in the Secondary Uplink Frequency are identical,

-
while the UE is configured in Dual Cell E-DCH operation and regardless of the activation status of the Secondary Uplink Frequency, the UE shall maintain the Secondary E-DCH active set and the UE shall perform measurements in the adjacent frequency or the frequency in the secondary band (frequency associated to the Secondary Serving HS-DSCH cell) without compressed mode,

-
all intra-frequency events are supported on the Primary Uplink Frequency, while intra-frequency events 1A, 1B, 1C, 1E, 1F are supported on the Secondary Uplink Frequency. Mobility events are configured and triggered independently per Configured Uplink Frequency,

-
the same compressed mode pattern is applied to both Configured Uplink Frequencies,

-
Discontinuous transmission and reception:

-
at the UE, the DTX operation is independent for each Activated Uplink Frequency, whereas the DRX operation is common on all downlink frequencies,

-
the DTX status is common for all Activated Uplink Frequencies, this means that DTX is activated or deactivated in all Activated Uplink Frequencies,

-
the DRX status is common for all downlink frequencies, this means that DRX is activated or deactivated in all downlink frequencies,

-
RRC procedures:

-
The physical channel establishment is evaluated independently for downlink frequencies of the Serving HS-DSCH cell and Secondary Serving HS-DSCH cell associated with an Activated Uplink Frequency. The physical channel establishment is initiated upon activation of the Secondary Uplink Frequency via an HS-SCCH order. "physical channel failure" and "radio link failure" are evaluated for the downlink frequency of each Serving HS-DSCH cell associated with an Activated Uplink Frequency. Actions upon a "radio link failure" or "physical channel failure" on the frequency of the Serving HS-DSCH cell remain as in Release 8. Upon a "radio link failure" or "physical channel failure" on the frequency of the Secondary Serving HS-DSCH cell, the UE shall deactivate the associated Secondary Uplink Frequency.

19.1
Deactivation/activation of secondary RL using HS-SCCH orders

Deactivation/ activation of Secondary Uplink Frequency in a Dual Cell E-DCH configuration is a function in the serving Node B. The Node B uses HS-SCCH orders to deactivate (respectively activate) the secondary serving E-DCH radio link.

The Node B initiating deactivation or activation of the Secondary Uplink Frequency using HS-SCCH orders in the serving cell, indicates the deactivation or activation to the RNC after receiving the acknowledgement from the UE. The RNC thereafter signals to the Node B(s), in control of the non serving E-DCH radio links on Secondary Uplink Frequency for the UE, and requests the non serving Node B(s) to deactivate or activate the non serving radio link(s).

The signalling between Node B and RNC uses NBAP signalling. If Iur is involved RNSAP signalling is used between DRNC and SRNC.

The dedicated measurement configured by RNSAP/NBAP signalling for the secondary E-DCH radio link shall be stopped if the secondary E-DCH radio link is deactivated, and recovered if the radio link is reactivated.

Deactivation / activation of secondary non serving E-DCH radio links:

-
Deactivation
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Figure 19.1-1: Deactivation of secondary non serving E-DCH radio links

1.
HS-SCCH order to deactivate the Secondary Uplink Frequency is acknowledged by the UE

2.
Serving Node B indicates to RNC that the Secondary Uplink Frequency for the UE is deactivated using NBAP signalling (and RNSAP signalling if Iur is involved).

3.
After receiving the indication the RNC sends the deactivation request to non serving Node B(s) controlling a RL on the Secondary Uplink Frequency for the UE using NBAP signalling (and RNSAP signalling if Iur is involved).

-
Activation
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Figure 19.1-2: Activation of secondary non serving E-DCH radio links

1.
HS-SCCH order to activate the Secondary Uplink Frequency is acknowledged by the UE

2.
Serving Node B indicates to RNC that the Secondary Uplink Frequency for the UE is activated using NBAP signalling (and RNSAP signalling if Iur is involved).

3.
UE synchronises in the serving cell of the Secondary Uplink Frequency

4.
When the serving Node B detects the UE in the secondary serving cell the Node B sends Radio Link Restore Indication to the RNC in the same way as when only one uplink frequency is configured.

5.
When the RNC receives the Radio Link Restore message, this is an indication that the UE is synchronised and power controlled in the secondary serving E-DCH cell. (Note 1)

6.
The RNC sends the activation request to non serving Node B(s) controlling a RL on the Secondary Uplink Frequency for the UE using NBAP signalling (and RNSAP signalling if Iur is involved). (Note 1)

7.
Node B /DRNS shall activate the secondary non-serving E-DCH RLs using the same TPC pattern as when a RLS is added to existing RLSs.

8.
When the non serving Node B detects the UE in the secondary non-serving cell the Node B may send Radio Link Restore Indication in the same way as when only one uplink frequency is configured.

Note 1:
RNC decides when to request activation of the secondary non-serving E-DCH RLs - before action 4 or after.

<Next modification>
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Enhanced TTI switching (FDD only)
For FDD, certain categories of UEs may be configured to perform enhanced TTI switching. This feature allows for performing filtered UPH measurements and a fast and robust 2ms to 10ms (and 10ms to 2ms) TTI switching procedure. When Dual Cell D-DCH operation is configured, this feature can be used to switch TTI either on the Primary Uplink Frequency or the Secondary Uplink Frequency or both.
The filtered UPH measurements are controlled by filtering and reporting criteria parameters, which can be configured in a UE by the network via the RRC protocol.  When the triggering criteria for the filtered UPH measurement are met, the UE sends the filtered UPH report to the network.
The network may also preconfigure the UE with information for the TTI length. To switch to a different TTI length, the network can indicate this to the UE using a HS-SCCH order. The UE and the Node B(s) will perform the switch of TTI after a configured offset of the CFN.
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