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3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [2] and the following apply:

3.1.1
General

E-DCH: Enhanced DCH, a new dedicated and common (FDD and 1.28Mcps TDD only) transport channel type or enhancements to an existing dedicated and common (FDD and 1.28Mcps TDD only) transport channel type.

HARQ profile: One HARQ profile consists of a power offset attribute and maximum number of transmissions. 

Power offset attribute (FDD): Represents the power offset between E-DPDCH(s) and reference E-DPDCH power level for a given E-TFC. This power offset attribute is set to achieve the required QoS in this MAC-d flow when carried alone in a MAC-e PDU and subsequently in the corresponding CCTrCh of E-DCH type. Details on the mapping on Beta factors can be found in [3]. The reference E-DPDCH power offset is signaled to the UE for one (or several) reference E-TFC(s) (see details in subclause 11.1).

Power offset attribute (TDD): The power offset attribute is set to achieve the required QoS in this MAC-d flow when carried alone in a MAC-e PDU and subsequently in the corresponding CCTrCh of E-DCH type.

Primary Absolute Grant: Absolute Grant received with the primary E-RNTI. Note that the primary E-RNTI is the only E-RNTI for TDD.

Serving E-DCH cell: Cell from which the UE receives Absolute Grants from the Node-B scheduler. A UE has one Serving E-DCH cell.

Secondary E-DCH Active Set: In Dual Cell E-DCH operation, the set of cells on the secondary downlink carrier where E-DCH is carried for one UE.

Secondary Serving E-DCH cell: In Dual Cell E-DCH operation, cell from which the UE receives Absolute Grants from the Node-B scheduler on the secondary downlink. A UE can have zero or one Serving E-DCH cell on the secondary uplink carrier.
3.1.2
FDD

Active Process: HARQ process for which Scheduling Grants are applicable, i.e. scheduled data can be sent.
Data Description Indicator (DDI): MAC-e header field used to identify the logical channel, MAC-d flow and the size of the MAC-d PDUs concatenated into a MAC-es PDU.
E-DCH: Enhanced DCH, a new dedicated and common (FDD only) transport channel type or enhancements to an existing dedicated and common (FDD only) transport channel type.
E-DCH active set: The set of cells which carry the E-DCH for one UE. In CELL_FACH state and Idle mode, the E-DCH active set contains the serving E-DCH cell only.

Enhanced Uplink in CELL_FACH and Idle mode: combines the Rel99 random access power ramping phase with E-DCH transmission. The procedure can be started in idle mode and CELL_FACH state.
E-DCH MAC-d flow: MAC-es/MAC-is PDUs, carrying MAC-d and MAC-c (FDD only) data sharing the same traffic characteristics, and that can be multiplexed with MAC-es/MAC-is PDUs of same or other MAC-d flows on MAC-e/MAC-i.
HARQ profile: One HARQ profile consists of a power offset attribute and maximum number of transmissions. 

Inactive Process: HARQ process for which Scheduling Grants are not applicable, i.e. scheduled data cannot be sent.

INACTIVE: Absolute Grant value in CELL_DCH that can be sent by the serving cell's scheduler on the E-AGCH to deactivate a process or to switch the UE to its secondary E-RNTI. Absolute Grant value in CELL_FACH (FDD only) that can be sent by the serving cell's scheduler on the E-AGCH to release a common E-DCH resource.
Power offset attribute: Represents the power offset between E-DPDCH(s) and reference E-DPDCH power level for a given E-TFC. This power offset attribute is set to achieve the required QoS in this MAC-d flow when carried alone in a MAC-e PDU and subsequently in the corresponding CCTrCh of E-DCH type. Details on the mapping on Beta factors can be found in [3]. The reference E-DPDCH power offset is signaled to the UE for one (or several) reference E-TFC(s) (see details in subclause 11.1).

Primary Absolute Grant: Absolute Grant received with the primary E-RNTI.

Secondary Absolute Grant: Absolute Grant received with the secondary E-RNTI.
Secondary Serving E-DCH RLS or Serving RLS (FDD only): In Dual Cell E-DCH operation, the set of cells which contains at least the Secondary Serving E-DCH cell and from which the UE can receive and combine one Relative Grant. A UE can have zero or one Secondary Serving E-DCH RLS.

Secondary Non-serving E-DCH RL or Secondary Non-serving RL (FDD only): In Dual Cell E-DCH operation, the cell which belongs to the Secondary E-DCH active set but does not belong to the Secondary Serving E-DCH RLS and from which the UE in CELL_DCH can receive one Relative Grant. The UE can have zero, one or several Secondary Non-serving E-DCH RL(s).
Serving E-DCH cell: Cell from which the UE receives Absolute Grants from the Node-B scheduler. A UE has one Serving E-DCH cell.

Serving E-DCH RLS or Serving RLS: Set of cells which contains at least the Serving E-DCH cell and from which the UE can receive and combine one Relative Grant. The UE has only one Serving E-DCH RLS. In CELL_FACH state and Idle mode, the Serving E-DCH RLS or Serving RLS contains the Serving E-DCH cell only, from which the UE can receive the Relative Grant.

Non-serving E-DCH RL or Non-serving RL: Cell which belongs to the E-DCH active set but does not belong to the Serving E-DCH RLS and from which the UE in CELL_DCH can receive one Relative Grant. The UE can have zero, one or several Non-serving E-DCH RL(s).

Common E-DCH resource: Common E-DCH resources are under direct control of the Node B and are shared by UEs in CELL_FACH and IDLE mode. The RNC is not involved in the assignment of these resources to UEs. Since only one cell is involved in the resource allocation, soft handover is not possible.
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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,
-
the active sets on both carriers are independent (the only commonality is that the serving cell is common). The E-DCH active sets on both carriers are also independent. All cells in the active sets are capable of Dual Cell E-DCH operation. 
-
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 in every E-DCH transmission. The Happy Bit  on each carrier is independently determined based on data and power availability,
-
the SI (Scheduling Information) is transmitted on both carriers. The bits for queue length information on the secondary carrier are reserved.
-
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,

-
if new transmissions are initiated on each of the serving E-DCH cells, the E-TFC on each carrier is chosen sequentially, starting with the carrier with lowest DPCCH transmit power,

-
the UE search capability on the secondary frequency without the compressed mode is mandatory in case secondary carrier is enabled.

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 deactivate / activate function for secondary non serving E-DCH radio links uses Iub/Iur control messages. Deactivation/ activation is initiated by the serving Node B, after the HS-SCCH order to deactivate / activate the secondary carrier is acknowledged by the UE. When the secondary non serving E-DCH radio link(s) shall be deactivated / activated, the SRNC requests the non serving DRNS/NodeB to deactivate/ activate the non serving radio link(s).

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

-
Deactivation
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3. RL Deactivate Request  

UE   Serving Node  B   

2. RL Deactivation Ind  

DRNC/SRNC  

1. HS - SCCH order: deactivate /   acknowledge  

4.  NBAP: Radio Link Failure  Ind  

Node B may release  resources for the UE   

4.  NBAP: Radio Link Failure  Ind  

Non Serving  Node B   


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

3.
After receiving the indication the SRNC send the deactivation request to all non serving Node B for the UE

4.
When Node B detects synchronisation failure for the UE in the cells of secondary carrier the radio link failure may be indicated to RNC in the same way as for singe carrier mode.

-
Activation
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1. HS - SCCH order: activate /    acknowledge  

2. RL Activation Ind  

5:  After RL Restore Ind received  -   proceed to request  act ivation of non  serving cells  

4:  NBAP: R adio  L ink  Restore Ind  

6: RL Activation  R equest  

UE   Serving Node  B   

DRNC/SRNC  

Non Serving  Node B   

8:  NBAP: R adio  L ink  Restore Ind  

7: Node B / UE handle s   act ivation  simular as  for  RL Setup in soft  handover    

3:  UE acquire sync in  secondary  serving cell  


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

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 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 SRNC sends the activation request to the non serving Node B for the UE (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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