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1 Introduction

This document outlines proposals for improving the efficiency of downlink channelisation code usage for TDD HSDPA “data-only” users (ie: those with no conversational-class traffic).  The proposals relate to 3.84Mcps TDD.This work is discussed within the framework of the “Optimisation of channelisation code utilisation for TDD” work item.

2 Review: F-DPCH for FDD

The fractionated DPCH concept [1] has been discussed for FDD as a means for improving the channelisation code efficiency of HSDPA in release 6.  In this concept, for HSDPA “data-only” users (i.e.: those with no conversational-class traffic), downlink signalling (DCCH) and traffic (DTCH) are not mapped to a DCH transport channel and are instead mapped to either the HS-DSCH or FACH transport channels.

A DL DCH transport channel need not be configured and the DL DPCH is replaced with a more efficient F-DPCH (see figure 1).  The F-DPCH enables multiple users to be time-multiplexed onto a single code and is used to:

· carry TPC for uplink DPCH

· (potentially) carry dedicated pilots for downlink
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Figure 1 


3 TDD

For TDD when higher layer data is mapped to transport channels other than DCH, the DL DPCH serves only the following uses for HSDPA “data-only” users:

1.28Mcps TDD

· to carry TPC for uplink DPCH power control

· to carry SS for uplink DPCH synchronisation

· for generation of CPHY downlink synchronisation primitives between L1 and L3 in the UE

3.84Mcps TDD

· for generation of CPHY downlink synchronisation primitives between L1 and L3 in the UE

4 Proposal for 3.84Mcps TDD
For 3.84Mcps TDD, providing that the CPHY in/out sync primitives can be generated on channels other than DL DPCH, a simple solution therefore exists:

· remove the requirement for an associated downlink DPCH to be established when using HSDPA
This situation is shown in figure 2.
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Of course, a DPCH may still be established if the traffic needs of the user require it, or if desired for any other reason.

4.1 Detection of DL sync
Downlink synchronisation primitives are currently based upon DL DPCH and used by UE RRC to trigger certain events:

· Sending of a “physical channel reconfiguration complete”

· Initiation of an RRC connection re-establishment procedure in the event of downlink radio link failure (cell_update via RACH)
They are also used at L1 to switch off transmission of the uplink DPCH when the downlink DPCH is out-of-sync.

It would seem reasonable that the following are supported when using HSDPA without a DL DPCH
1) a mechanism to trigger the in/out sync primitives (enabling re-use of current L3 procedures)
2) an ability within the UE to turn off the UL DPCH and release the HS and uplink DPCH resources when the DL has failed
To achieve (1) above it is proposed that the downlink sync indication is generated by UE L1 using new procedures based largely upon HS channels (TBD within RAN WG1) and the existing sync primitives are re-used, “CPHY-Sync-IND” and “CPHY-Out-of-Sync-IND”:

To achieve (2) above it is proposed that the HS and UL DPCH resources are removed as the result of the existing normal higher layer procedures within UE RRC that follow a “radio link failure” event (there is no requirement for a separate on/off switching capability for UL DPCH within layer 1).

5 Specification Impact

5.1 RAN WG1

From a RAN WG1 perspective, the following changes are required:

· The association between DL DPCH and HS-DSCH is mentioned within 25.221 in sections 4.1.2.7 and 6.2.7.1 although the text has no further consequence in 25.221, 25.222, 25.223 and 25.225.  The text in 25.221 could therefore be removed.

· Addition of procedural text in 25.224 surrounding new methods of generating the DL sync primitives.
5.2 RAN WG2

From a RAN WG2 perspective, the following changes are required:

· Procedural text in 25.331 modified (Section 8.6.3.3) to enable the TDD 3.84Mcps UE to enter cell_DCH state when only an uplink DCH is configured and H-RNTI is allocated
· Characterisation of the Cell_DCH state modified (Annex B.3.1) to include allocation of a dedicated physical channel in the uplink and allocation of H-RNTI
· Modifications to the description of the CPHY-Sync-IND and CPHY-Out-of-Sync-IND primitives within 25.302 to reflect that they are generated using other DL physical channels when a DL DPCH is not configured
Rel-6 CR’s to 25.302 and 25.331 are provided.

5.3 RAN WG3

No impacts identified.
5.4 RAN WG4
No impacts identified.

6 Conclusion

In order to improve DL code resource utilisation for “data-only” HSDPA users, it is proposed to remove the requirement for an associated downlink DPCH to exist when operating HS-DSCH for 3.84Mcps TDD in release 6.
CR’s (R2-05xxx2 and R2-05xxx3) to accomplish this from a RAN WG2 perspective are presented for approval
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