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Background and introduction

The technical purpose of the Enhanced Uplink feature is to improve the performance of uplink dedicated and common (FDD and 1.28Mcps TDD only) transport channels, i.e. to increase capacity and throughput and reduce delay. This is applicable for UTRA TDD and FDD.

The following techniques are part of the Enhanced Uplink feature:

-
Node B controlled scheduling: possibility for the Node B to control, within the limits set by the RNC, the set of TFCs from which the UE may choose a suitable TFC.

-
Node B controlled physical resource scheduling (TDD ony).

-
Hybrid ARQ: rapid retransmissions of erroneously received data packets between UE and Node B.

-
Higher order modulation (16QAM) (TDD and FDD).

-
Intra-frame code hopping (3.84 Mcps and 7.68 Mcps TDD only).

-
Shorter TTI: possibility of introducing a 2 ms TTI (FDD only).

-
Enhanced Uplink in CELL_FACH state and Idle mode (FDD and 1.28Mcps TDD only).

-
Dual Cell E-DCH (FDD).

-
Multi-Carrier E-DCH (1.28 Mcps TDD only).
-
Uplink Transmit Diversity (FDD).
5
Requirements

-
The Enhanced Uplink feature shall aim at providing significant enhancements in terms of user experience (throughput and delay) and/or capacity. The coverage is an important aspect of the user experience and that it is desirable to allow an operator to provide for consistency of performance across the whole cell area.

-
The focus shall be on urban, sub-urban and rural deployment scenarios.
-
Full mobility shall be supported, i.e., mobility should be supported for high-speed cases also, but optimisation should be for low-speed to medium-speed scenarios.
-
Improvements in the uplink performance of dedicated transport channels are required, with priority given to improving performance with respect to streaming, interactive and background services. Relevant QoS mechanisms shall allow the support of streaming, interactive and background PS services.

-
It is highly desirable to keep the Enhanced Uplink as simple as possible. New techniques or group of techniques shall therefore provide significant incremental gain for an acceptable complexity. The value added per feature/technique should be considered in the evaluation. It is also desirable to avoid unnecessary options in the specification of the feature.

-
The UE and network complexity shall be minimised for a given level of system performance. 

-
The impact on current releases in terms of both protocol and hardware perspectives shall be taken into account.

-
It shall be possible to introduce the Enhanced Uplink feature in a network which has terminals from Release'99, Release 4 and Release 5. The Enhanced Uplink feature shall enable to achieve significant improvements in overall system performance when operated together with HSDPA. Emphasis shall be given on the potential impact the new feature may have on the downlink capacity. Likewise it shall be possible to deploy the Enhanced Uplink feature without any dependency on the deployment of the HSDPA feature. However, a terminal supporting the Enhanced Uplink feature shall support HSDPA.

· Commonality between TDD and FDD E-DCH features is desired as long as system performance is not impaired.
· For TDD, it shall be possible to run enhanced uplink in parallel with HS-DSCH without associated (or otherwise) uplink or downlink dedicated physical channels.
· For FDD, it shall be possible to combine the REL99 random access signature transmission and power ramping phase with E-DCH transmission, called Enhanced Uplink in CELL_FACH and Idle mode. Improvements in the uplink performance of dedicated and common transport channels in Idle and Connected mode are required.

· For 1.28Mcps TDD, it shall be possible to run enhanced uplink in CELL_FACH and Idle state, called Enhanced Uplink in CELL_FACH and Idle state.
· For FDD, it shall be possible to have simultaneous transmission of two E-DCH transport channels when Dual Cell HSDPA operation on a single frequency band is configured, called Dual Cell E-DCH operation.

· For 1.28 Mcps TDD, it shall be possible to have simultaneous transmission of multiple E-DCH transport channels on a single frequency band, called Multi-Carrier E-DCH operation, with the characteristic that the E-DCH associated channels (including control channel and traffic channel) are allocated on more than one carriers.

· For FDD, it shall be possible to apply uplink transmit diversity when uplink transmit diversity is configured.
XX
Uplink Transmit Diversity Operation (FDD only)
XX.1 Uplink open loop transmit diversity operation
For FDD, certain categories of UEs may be configured into uplink open loop transmit diversity operation (UL OLTD).
UL OLTD is characterized by the following properties:
-
[FFS]
XX.2 Uplink closed loop transmit diversity operation
For FDD and in CELL_DCH state, certain categories of UEs may be configured into uplink closed loop transmit diversity operation (UL CLTD). The support of UL CLTD in CELL_DCH state when more than one uplink frequencies are configured and in CELL_FACH state are FFS.
UL CLTD is characterized by the following properties:
-
Support of transport channels:
-
UL CLTD is applicable for E-DCH and DCH;
-
UL CLTD is also applicable for DCH-only case;
-
UL CLTD is not supported for RACH (preamble part and Rel-99 message part);
-
Physical channel structure:
-
There are two uplink pilot channels: the DPCCH and the secondary DPCCH (S-DPCCH). The S-DPCCH is transmitted on a different channelisation code than the DPCCH;
-
DPDCH (if present), HS-DPCCH, E-DPDCH and E-DPCCH are precoded with the same precoding vector as DPCCH. The S-DPCCH has a different precoding vector;

-
The power offset between the DPCCH and the S-DPCCH is configurable by RRC;
-
PCI feedback is carried on an F-DPCH-like channel, F-PCICH. The channelization codes of F-PCICH and F-DPCH (if configured) can be the same or different ones;

-
Precoding weights are determined by a single cell;

-
The serving Node-B can use HS-SCCH orders to activate and deactivate the UL CLTD when HS-DSCH is configured;

-
There is a single inner power control loop and a single outer power control loop (as per Rel-99).

-
Scheduling procedures:

-
[FFS]
-
L3 procedures:
-
The S-RNC configures which cell determines the precoding weights for each UE;
-
If an E-DCH serving cell is configured, this cell is configured to determine the precoding weights;

-
If no E-DCH serving cell is configured but an HS-DSCH serving cell is configured, this cell is configured to determine the precoding weights;
-
If no HS-DSCH serving cell is configured, then the S-RNC-based activation/deactivation of UL CLTD is applicable, whereby a Node-B could inform the S-RNC that a signalling of UL CLTD activation/deactivation for the UE would be preferable.
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