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1. Introduction

This document discusses the signalling requirements for the allocation of E-DSCH resources to different users. This signalling period should be aligned with the E-DSCH frames (HSDPA TTI) so as to achieve minimum delay and avoid impeding the link adaptation process. 

2. Possible methods

The most possible way for allocating E-DSCH resources is using the TFCI. In release 99, this field is encoded together with the rest of the DPCCH of the associated DPCH and is related to the 10ms frame duration of that channel. Using this TFCI would introduce severe time restrictions to the E-DSCH scheduler. To solve this, we considered following methods.

Method 1. TFCI is transmitted on associated DPCH but TFCI field is not separated between DPCH and E-DSCH. The limitation on the range of values for DPCH TFC and E-DSCH TFC is introduced.

Method 2. TFCI is transmitted on associated DPCH. TFCI field is separated between DPCH and E-DSCH. This introduces new field of TFCI for E-DSCH.

Method 3. TFCI is transmitted on a kind of common channel(broadcast channel). This channel is the code multiplexed with E-DSCH.

Method 4. TFCI is transmitted on a kind of common channel. This channel is the time multiplexed with E-DSCH.

We try to compare above methods from following points.

3. Share with DPCH TFCI or separated?

In HSDPA protocol architecture, E-DSCH TFC selection is done in Node-B. To allow selection in Node-B, method 1 limits on the range of the values for DPCH TFC and E-DSCH TFC. Method 2, 3 and 4 have separate field on each DPCH TFC and E-DSCH TFC.

Method 1 has following disadvantage:

a) TF selection information on associated DPCH may be retransmitted because associated DPCH is at least 10ms radio frame TF selection and E-DSCH is below 10ms radio frame (e.g. 3slot)  TF selection.

b) The coordination function between TFC selection for E-DSCH and TFC selection for associated DPCH is required in NodeB. This seems HSDPA Node B implementation more complex and signalling between RNC and Node B would be increase.

c) TFC encoding method for associated DPCH also impact from the introduction of E-DSCH.

Method 2, 3 and 4 have following disadvantage:

a) Coding efficiency is not so good to compare with method 1 because of the separate field.
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Figure 1. TFCI field share with E-DSCH

4. Dedicated TFCI or common TFCI?

Method 1 and 2 transmit E-DSCH TFC selection information on associated DPCH. On the other hand, method 3 and 4 transmit E-DSCH TFC selection information on common channel.


[image: image2.wmf]UE

Associated DPCH

TFC information for E-DSCH

UE

Associated DPCH

UE

Associated DPCH

UE

Common channel

( A kind of broadcast channel)

TFCI for E-DSCH

 and

UE identification Number

UE

UE

Transmit on associated DPCH

Transmit on common channel

TFC information for E-DSCH

TFC information for E-DSCH


Figure 2. Dedicated or common

We compared by the total number of bits in cell. Let's consider the case of the 100 UE, 7 level TFC selection and 3slot HSDPA TTI as example. We assumed 1/3 method of FEC but not considered specific FEC method.

a) Transmit on associated DPCH (Method 2)

7 level TFC requires 3bit. After encoding of 3 times FEC, we can get 9 bits for each UE in 3 slots TTI. In associated DPCH, each DPCH is distinguished by the each channelization code. The total number of bits in the cell for TFCI for E-DSCH is 900 bit in 3 slot TTI. This means 4500 bits/10ms for TFCI transmission for E-DSCH in the cell.

If some limitation, for example, same UE data is not transmitted for the UE processing time, is applied, the number of bits can reduce to 1/2 or 1/3.

Method 1 is difficult to compare directly because this method have a flexibility of allocation between E-DSCH TFC part and DPCH TFC part.

b) Transmit on broadcast type channel (Method 3 and 4)

100 UE and 7 level TFC selections can be represented by 700 kinds. This can be encoded by 10 bits (210=1024). After encoding of 3 times FEC, we can get 30 bits for 3slot TTI. This means 150 bits/10ms for TFCI transmission for E-DSCH in the cell.

7 level TFC selection of E-DSCH may too small but at this time RAN1/2 have not been agreed what type of the information sent on TFCI. After agreed on this, recomparison should be carried out.

To full comparison requires actual FEC method and the comparison by the total power is better.

5. TDM TFCI or CDM TFCI?

Method 4 is time divided multiplexing with E-DSCH (TDM). This method can increase the instantaneous bit rate of TFC information for E-DSCH. Method 1, 2 and 3 are code multiplexing with E-DSCH (CDM). In these methods, we assume low bit rate of TFCI for the downlink code limitation.

The instantaneous fast bit rate of TFC information can shorten the delay of TFC information and assignment of E-DSCH. In figure 3, the TFCI field of yellow colour signals the information for the E-DSCH of the yellow colour. The delay of CDM with E-DSCH is about 2 HSDPA TTI and the delay of TDM with E-DSCH is about 1 HSDPA TTI if we assume the UE TFCI decoding time as 1 HSDPA TTI. The shorter delay improve the link adaptation process.

The method 3 can decrease the number of despreader in the UE to compare with the method 4.
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Figure 3. CDM vs. TDM

6. Conclusions

We looked at four methods from following difference. We invite further discussion on this.

	
	E-DSCH TFCI field and DPCH TFCI field
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