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1. Introduction

During RAN1#32, R1-030546 was presented which introduced the fractional dedicated physical channel concept. This concept allows to reduce the code consumption of HSDPA data-only users allowing to time multiplex several users on the same code channel. 

This contribution contains a high level description of the proposed HSDPA enhancement feature for inclusion in section 6 (“Details of technologies”) of TR25.899. 

-------------------------------------Start of text proposal----------------------------------------------------------

6.x  Fractional dedicated physical channel

6.x.1 Features 

6.x.1.1 Rationale and high level description

The current specifications mandate the set up of dedicated physical channels both in the UL and in the DL 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. The following requirements apply :

· UL timing is kept unchanged 

· UL inner loop power control periods are maintained

· layer 1 synchronisation should – if possible- not be affected

· UL dedicated channel can be established in association to F- DPCH in the DL to avoid reconfiguration when switching to F-DPCH

· Downlink power control can be applied on F-DPCH to avoid transmitting at the maximum power

In order to fulfil 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

· Pilot bits are present to allow the F-DPCH to be power controlled and allow DL synchronisation to be maintained by each UE. 

The fractional dedicated channel can also be seen as a shared power control channel i.e. one code is shared between different users to carry power control and pilot bits. The 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 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.

Note that the number 3 was chosen for illustrative purposes. The exact number of UEs mapped on such a channel will depend on the chosen structure.

6.x.1.2 F-DPCH slot structure

[tbc]

6.x.1.3 Relationships with existing UTRAN features

The interactions with the following features are FFS :

· Tx diversity : which type of tx diversity scheme may be applied to F-DPCH?

· Soft handover : does F-DPCH support soft handover?

· Compressed mode : does it apply to F-DPCH?

· Power control

· Beamforming

6.x.2 Evaluation and benefits

6.x.2.1 Gain in code tree consumption

The number of UE which can be multiplexed on a single code obviously depends on the chosen spreading factor for F-DPCH.

In the following, a fixed SF is considered whether F-DPCH should have variable (i.e. through synchronous reconfigurations) is FFS, this is not precluded by the current description. 

The number of UE which can be multiplexed on a single code also depends on the desired number of TPC and pilots bits. In the following, we have considered existing number of pilots bits from 25.211)

	Structure
	SF
	Nb symb/slot (tot)
	Nb TPC symb
	Nb Pilot symb
	Nb Ues per code

	1
	128
	20
	1
	2
	6

	2
	128
	20
	1
	4
	4

	3
	64
	40
	1
	4
	8

	4
	32
	80
	2
	4
	13



These values have to be compared with equivalent code tree consumption of data-only HSDPA users with a dedicated physical channel carrying DCCH signalling only. Each of these Ues consume one SF = 256 code for 3.4kbps SRB(see 34.108 section 6.10.2.4.1.2).

The corresponding gains can be expressed as factors in code tree consumption and yield

	Structure
	Gain

	1
	3

	2
	2

	3
	2

	4
	1.625


6.x.3 Impact on other WGs

Introduction of F-DPCH in the specifications will have an impact on 25.331, 25.433 and eventually 25.423. Details are FFS.

-------------------------------End of text proposal----------------------------------------------------------------
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