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1 Introduction
This document provides a text proposal for inclusion into the “HSDPA Enhancements” TR 25.899 [2].  The text proposal is an evolution of [5] based upon comments made over the RAN1 email reflector between RAN1 #32 and RAN1 #33.
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3 Text Proposal 
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5
Overview of Technologies considered as Enhancement

Editor's note : The overview and motivation of each proposed technology are described in each subclause. Subclause shall be added whenever new technology is proposed and approved to be on this document.

5.1 HSDPA operation without an associated DPCH (TDD)

In HSDPA operation without an associated DPCH (TDD), the UE shall be able to receive the HS-DSCH transport channel without the requirement for UL, DL or both UL and DL associated DPCH’s.  This proposal does not mandate operation without associated DPCH’s; operation with associated DPCH’s is still supported if configured by the network.
There are two primary motivations for HSDPA operation without an associated DPCH (TDD) : increasing system capacity and reducing latency.

The first motivation for HSDPA operation without an associated DPCH (TDD) is to increase system capacity in cases where the network does not have a constant stream of data to send to the UE. Such a situation might arise when the UE application is web browsing, e_mail, FTP, instant messaging or many other typical internet applications. When the associated DPCH is not required for support of the HS-DSCH transport channel and there is insufficient conversational / streaming class traffic or signalling for the network to merit setting up a DPCH, the DPCH associated with HS-DSCH in Release 5 uses physical resources that the network could otherwise use to serve a greater number of users or supply higher data rates to existing users.
The second motivation for HSDPA operation without an associated DPCH (TDD) is to reduce latency. In Release 5, when the network wishes to service a UE on the HS-DSCH transport channel, it must first set up a DPCH. This setup procedure (and corresponding teardown procedure) takes time and increases latency. Latency could be reduced in Release 5 by the network keeping the UE in an “HSDPA state” (H-RNTI is assigned and the UE is listening on HS-SCCH) for a period of time longer than a packet call, however this network policy wastes physical resource (for the associated DPCH’s) as per the first motivation.
Additionally, in TDD the maximum spreading factor is only 16 and therefore if associated DPCHs are allocated, it will be necessary to fractionate these DPCH allocations in order to minimize the amount of resource set aside for DPCHs to a reasonable level when a large population of HSDPA users are to be serviced. Considering a typical population of the order of 80 HSDPA-active users the number of DPCH’s set aside would be equal to 2*80/F, where F is the fractionation level and the “2” arises from UL and DL DPCH’s.  Values for F of 1, 2 or 4 result in a DPCH overhead of 160, 80 and 40 DPCH’s respectively per radio frame and so a higher degree of fractionation would usually apply.  In the case of significant DPCH fractionation, higher layer signaling and user data (eg: in the form of TCP acknowledgements) carried by the Release 5 associated DPCHs will therefore experience undesirable additional latency (this does not apply for low degrees of DPCH fractionation).
The advantages and disadvantages of the following three levels of enhancement are considered :

1. Operation without an associated DL DPCH

2. Operation without an associated UL DPCH

3. Operation without both the DL and UL associated DPCH’s

6
Details of Technologies 

Editor's note : The details of each proposed technology is described in each subclause. Subclause shall be added whenever technology is proposed and approved to be on this document.
6.1
HSDPA operation without an associated DPCH (TDD)
6.1.1
Features
6.1.1.1
Operation without an associated DL DPCH

For 3.84Mcps TDD the associated DL DPCH does not serve any specific layer 1 purpose during HS-DSCH operation and its presence is therefore not required from a L1 perspective.  From a L1 perspective there is therefore no consequence resulting from the removal of DL DPCH.

For 1.28Mcps TDD the DL DPCH may be used to carry TPC signaling to control the power of the UL DPCH.  From a L1 perspective there is therefore a consequence resulting from the removal of the DL DPCH in the case that the UL DPCH paired with the DL DPCH remains active.  A physical layer solution to this problem would need to be sought for 1.28Mcps TDD in this scenario.

From higher layer perspectives the associated DL DPCH may be used to convey RRC signaling information or to carry DL data.  Removal of the associated DL DPCH would therefore require that this DL traffic is mapped to other physical channels.  Examples of such mappings are:

· DCCH / DTCH( FACH ( S-CCPCH

· DCCH / DTCH( DSCH ( PDSCH

· DCCH / DTCH ( HS-DSCH ( HS-PDSCH

· DCCH / DTCH ( DCH ( DPCH (another non-associated DL DPCH)

Remapping of a DCCH or DTCH logical channel previously mapped to DCH/DPCH onto other transport and physical channels is already supported within the existing specifications.  Indeed such mappings may even be typical for the purposes of DL data transfer even with the existence of the associated DL DPCH in cases where there is a high degree of DPCH fractionation.  In such configurations the removal of the DL DPCH would not have an impact.  However, the impacts of such a re-mapping away from a DCH-only mapping in the context of an HSDPA service shall be given consideration.

6.1.1.2
Operation without an associated UL DPCH

For both 3.84Mcps and 1.28Mcps TDD the UL DPCH may be used to carry TPC information for the purposes of controlling the power of one or more DL DPCH’s or PDSCH’s (dependent upon the TPC association mapping configured by higher layers).

Removal of the associated UL DPCH only, whilst retaining the DL DPCH would necessitate that TPC commands for the associated DL DPCH are carried on other UL physical channels.  This of course only applies if the associated DL DPCH remains present.
In some network configurations the UL DPCH may be used to carry application layer signaling related to downlink transfer using HS-DSCH, such as TCP acknowledgements.  It may also be used to carry RRC signaling information.  In such circumstances it is clear that removal of the associated UL DPCH would necessitate that such traffic is mapped onto other resources.  Examples of such mappings are:

· DCCH / DTCH ( USCH ( PUSCH

· DCCH / DTCH ( RACH ( PRACH

· DCCH / DTCH ( DCH ( DPCH (another non-associated UL DPCH)

Remapping of a DCCH or DTCH logical channel previously mapped to DCH/DPCH onto other transport and physical channels is already supported within the existing specifications.  Indeed such mappings may even be typical for the purposes of UL data transfer even with the existence of the associated UL DPCH in cases where there is a high degree of DPCH fractionation.  In such configurations the removal of the UL DPCH would not have an impact.  However, the impacts of such a re-mapping away from a DCH-only mapping in the context of an HSDPA service shall be given consideration.

The existence of the uplink shared channel in TDD represents a potentially viable alternative to DCH for the purposes of uplink data, in contrast to FDD where the USCH does not exist.   The existence of this alternative may allow for the removal of the associated UL DPCH for HS-DSCH operation in TDD whereas this is not currently a viable option for FDD.

6.1.1.3
Operation without both the UL and DL associated DPCH’s
In the case that both the associated UL and DL DPCH’s are removed, the considerations discussed in section 6.1.1.1 and 6.1.1.2 both apply.  In the absence of the DL and UL associated DPCH’s and of any other established DPCH’s, there is also a question as to which connected state (cell_DCH / cell_FACH) HS-DSCH operation will take place in.  Currently within RAN WG2 the absence of a DCH transport channel would indicate that the UE is residing in cell_FACH state.  However, mobility techniques differ between cell_DCH and cell_FACH state and the applicability of these to HS-DSCH operation would require further investigation within RAN WG2 in order to determine which mobility techniques and RRC state(s) apply when the associated UL and DL DPCH’s do not exist.

6.1.2
Evaluation and Benefits

6.1.2.1
Operation without an associated DL DPCH
FFS
6.1.2.2
Operation without an associated UL DPCH
FFS
6.1.2.3
Operation without both the UL and DL associated DPCH’s
FFS
6.1.3
Impacts on other WGs

6.1.3.1
Operation without an associated DL DPCH
The following issues should be studied within RAN WG2:

· Applicability of the use of FACH, DSCH and HS-DSCH in place of the DL DCH

· The efficiency of resource usage when using HSDPA services of FACH, DSCH and HS-DSCH for dedicated DL data in comparison to a DCH-oriented DL at various degrees of DPCH fractionation
· Definition of the RRC state that applies in the case that no DCH transport channel exists in the DL direction when using HS-DSCH

FFS
6.1.3.2
Operation without an associated UL DPCH
The following issues should be studied within RAN WG2:
· The system performance of USCH-oriented UL data transfer vs. DCH-oriented UL data transfer at various degrees of DPCH fractionation when using HSDPA services
· The system performance of RACH-oriented UL data transfer vs. DCH-oriented UL data transfer at various degrees of DPCH fractionation when using HSDPA services
· The efficiency of resource usage when using HSDPA services of USCH or RACH oriented UL vs. DCH-oriented UL at various degrees of DPCH fractionation

· Definition of the RRC state that applies in the case that no DCH transport channel exists in the UL direction when using HS-DSCH

FFS
6.1.3.3
Operation without both the UL and DL associated DPCH’s
The following issues should be studied within RAN WG2:

· Definition of the RRC state that applies in the case that no DCH transport channel exists in either the UL or the DL direction when using HS-DSCH

· The performance and applicability of mobility techniques in these RRC states when using HS-DSCH
FFS
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