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19
Dual Cell E-DCH operation (FDD only)

For FDD, the Dual Cell E-DCH transmission is characterized as simultaneous transmission of one or more E-DCH transport channel while operating in Dual Cell HS-DSCH as described in [16]. Certain categories of UEs may be configured into Dual Cell E-DCH operation in CELL_DCH state.

In Dual Cell E-DCH operation, it is only possible to configure 2ms E-DCH TTIs, and it is not possible to configure DPDCH. [Only MAC-i/is is supported with Dual Cell E-DCH operation.] When the UE is configured into Dual Cell E-DCH operation, the following applies:

-
E-DPDCH, E-DPCCH and DPCCH are transmitted on each carrier,

-
there is a single tau_dpch and a single uplink frame timing for both carriers,

-
there will be two independent uplink power control loops with two independent TPC streams transmitted in downlink,

-
absolute and relative grants are carrier specific,

-
[the same compressed mode pattern is applied to both uplink carriers],

-
AG table, 16QAM, E-DPCCH boosting and E-DPDCH reference factors are assumed to be common for both carriers,

-
HS-DPCCH is only transmitted on the carrier of the serving E-DCH cell,

-
a common transmitting MAC-i/is entity is used for data transmission,

-
at the Node B, the receiving MAC-i entity supports one or more than one E-DCH transport channel,

-
each of these E-DCH transport channels has its own associated uplink and downlink signalling, and own HARQ entity (further composed of multiple HARQ processes),

-
there is one de-multiplexing entity. The de-multiplexing entity demultiplexes MAC-i PDUs and forwards the received MAC-is PDUs to the associated MAC-d flows,

-
the Reordering Queue Distribution entity in the MAC-is receives all the MAC-d flows from all the Node-Bs,

-
Dual Cell E-DCH operation may be activated and deactivated by the Node-B using HS-SCCH orders regardless of the active set size. When Dual Cell HSDPA operation is deactivated using an HS-SCCH order, Dual Cell E-DCH operation is also deactivated, 

-
a Happy Bit is transmitted in each carrier every E-DCH transmission,

-
all intra-frequency events are supported on the carrier of the serving E-DCH cell, while intra-frequency events 1A, 1B, 1C,[ 1D,] 1E, 1F, 1J are supported on the carrier of the secondary serving E-DCH cell. Events are generated independently per carrier,

-
the DTX status is independent between serving E-DCH cell and secondary serving E-DCH cell, 

-
the DTX activation and deactivation is done with HS-SCCH orders. These HS-SCCH orders are common between serving E-DCH cell and the secondary serving E-DCH cell, and the related HS-SCCH signaling can be sent on either serving or secondary serving HS-DSCH cell,

-
if a new transmission is initiated on only one of the serving E-DCH cells, the single-carrier rule can be applied with the retransmission power deducted from the maximum available power.

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

Deactivation/ activation of secondary carrier in a DC-HSUPA 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 carrier 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 carrier 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.

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 carrier is acknowledged by the UE

2.
Serving Node B indicates to RNC that the secondary carrier 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 carrier for the UE using NBAP signalling (and RNSAP signalling if Iur is involved).
4.
When Node B detects synchronisation failure for the UE in the cells of secondary carrier the radio link failure may be indicated to the RNC in the same way as for singe carrier mode.

-
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 carrier is acknowledged by the UE

2.
Serving Node B indicates to RNC that the secondary carrier for the UE is activated using NBAP signalling (and RNSAP signalling if Iur is involved).
3.
UE synchronise in the serving cell of the secondary carrier

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 for single carrier mode.

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 carrier 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 for single carrier mode.

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