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1. Introduction

The concept of Fractional DPCH has already been discussed in RAN1 in the framework of  “HSDPA enhancements”.
F-DPCH provides means to share OVSF codes between several HSDPA data-only users i.e. users having no conversational services.

At the last RAN plenary, a work item on “optimization of downlink channelisation code utilization” was approved, we believe Fractional DPCH is a good candidate technique to optimize the code resource in UMTS.
As a starting point, a general overview of the concept is presented in this paper and the open issues are listed in order for companies to get opinionated on the various topics.

2. Principle
The current specifications mandate the set up of dedicated physical channels both in the uplink and in the downlink whenever a user is configured to use HS-SCCH(s) and HS-PDSCH(s). In case such Ues are not doing any conversational types of services i.e. interactive, background and streaming types of service, the corresponding DPCH will carry pilots and TPC bits (control part) and possibly the associated RRC signalling which will be DTX’ed for most of the connection. Such types of users are named HSDPA data-only users in the following.

The purpose of the Fractional Dedicated Physical Channel (F-DPCH) is to share given codes among HSDPA data-only users to allow a more efficient management of the code resource.
In order to fulfill these requirements and maximise the number of UE which can be multiplexed on one code, it is assumed that:

· DCCH signalling is carried on HS-DSCH

· UE specific TPC bits are present to maintain UL power control loop for each UE

This principle is illustrated on the figure below:
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DPCH1, DPCH2 and DPCH3 illustrate the dedicated channels associated to HS-SCCH(s) and HS-PDSCH(s) for 3 different UEs configured to use HS-SCCH and HS-PDSCH with no conversational service and DCCH signalling mapped onto HS-DSCH. When the DL timings of these channels are properly chosen, it appears that the code dimension is not necessary to distinguish between the UEs.

A single code is sufficient to carry TPC and potentially also pilot bits associated to these HSDPA UEs and still maintain the same periodicity of one slot for the transmission of these information in the downlink.

2. Open points

During the feasibility study a number of topics have been discussed with regards to the Fractional DPCH dealing with both F-DPCH design and backwards compatibility with existing UTRAN features.

In this section we recapitulate both and indicate the choices to be made if F-DPCH is to be included in the specifications.

2.1 Physical layer design

When moving forward with the design of F-DPCH the points below need to be addressed:

· Need for pilot bits : among the slot structures discussed some included pilot bits and others not.

· Slot structure

· Spreading factor : fixed or variable

· Number of TPC / pilots: several options envisaged
The structure below have been discussed so far

Current DPCH slot structure
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· Timing relationship with dedicated uplink : this has an impact on uplink and downlink power control loops

· Power control: several options have also been envisaged (closed loop power control or S-CCPCH type of power control)

2.2 Backwards compatibility with existing UTRAN features

The following points have also been discussed with regards to backwards compatibility with existing features
· Transmit diversity: as HS-PDSCH and HS-SCCH do no support closed loop mode 2, it has been considered either not to support any transmit diversity scheme for F-DPCH or to support only STDD and closed loop mode 1. Slot formats with pilot bits discussed in the frame work of HSDPA enhancements are compatible with both schemes.
· Compressed mode: compressed mode as currently defined in the specifications would not be used as such on F-DPCH however a similar mode of operation is needed depending on UE capability to ensure that full mobility is supported when a UE is configured to use F-DPCH. Slot formats discussed are compatible with such a mode of operation (with interruptions in the transmission to a given UE). 
· Beamforming

· Soft handover: F-DPCH may or may not support soft handover
· Power control: interactions with existing power control procedures (uplink inner loop power control need to be addressed and other power control schemes where the DPCH power is used to determine the power needed for another channel)
3. Design requirements
In order to further develop the concept of Fractional DPCH and address the open points listed above, it is proposed to agree on a number of design requirements for this channel:

· UL timing is kept unchanged 

· UL inner loop power control periods are maintained

· Impacts to layer 1 synchronisation should be minimised

· UL DPCCH/DPCH can be established in association to F- DPCH in the downlink
· Power consumption of F-DPCH should be minimised
4. Conclusion

In this document the concept of Fractional DPCH (F-DPCH) is briefly recapitulated and it is proposed to discuss and agree on the requirements for such a channel.
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