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1. Introduction

Some principles of node B scheduling for Enhanced Uplink were agreed during the joint session with RAN2 at RAN1#38 last month. The most important of these can be summarised as follows:

· The scheduler will control either relative E-DPDCH power, total relative E-DPDCH+DPDCH power or E-TFCI

· Only deterministic grants will be used and there will be 2 types; absolute and relative

· Absolute grants will be signalled on a shared channel and relative grants on a dedicated one

· Information from multiple cells needs to be taken into account in SHO, but what sort of information is used is FFS

Signalling for scheduling sent in the UL by the UE was not discussed in Prague and will be discussed by RAN2. We believe that two types of L1 signalling may be required in the uplink, predicted TFCI [1] and assumed TFC [2]. This information may be quantised to fewer bits than required for representing the complete TFCS, and we assume 5 bits in total for both.

In a companion paper [5], we set out some guiding principles for designing E-DPCCH. This paper sets out some proposals for an E-DPCCH structure fulfilling these requirements that maximises re-usability of existing coding schemes

2. E-DPCCH contents

We assume that there are two components to the E-DPCCH contents:

· Scheduling information. Although discussions need to be completed in RAN2, we tentatively assume 5 bits for scheduling information:

· “Predicted TFC”; this indicates the TFC that the UE would like to use in future [1]– 3 bits

· “Assumed TFC”; this indicates for UEs in SHO the TFC limit they have assumed for the upcoming scheduling interval [2] - 2 bits

· E-TFCI and HARQ related information. From RAN1#38, we assume 8-10 bits for this purpose

· In SHO:

· E-TFCI (5 bits)

· NDI (3 bits)

· In non SHO

· E-TFCI (5 bits)

· NDI (1 bit)

· RV (2 bits)

· Also possibly other information such as beta factor indicators

The code “00” for the “Assumed TFC” field is reserved to mean that the UE will apply the scheduling grant in the next scheduling interval; i.e. that no feedback signaling is used. This will be the case when the UE is not in SHO. In SHO, the remaining 3 values will be used to indicate the assumed TFC level. Since the TFC can take 32 levels, some quantisation will need to take place.

3. E-DPCCH structure

To maintain commonality between the 2msec and 10msec TTIs, it is suggested to keep an E-DPCCH structure of 2msec. This may be time multiplexed into a 10msec TTI Error! Reference source not found., giving the additional advantage of a potentially reduced request/grant cycle time compared to the code multiplexed case of a 10msec E-DPCCH signaling channel (and e.g. 5 times a repetition of the 2ms E-DPCCH).

Furthermore, it is proposed to separate the scheduling information and HARQ information in order that

(i) The power offsets of the two relative to DPCCH may be specified separately 

(ii) The scheduling or HARQ information may be DTXd as necessary and 

(iii) The scheduling information will be available as soon as possible. Given the bit information split, it is suggested to use 1 slot for scheduling information and 2 for HARQ
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A SF of 128 for E-DPCCH is proposed. The following structure aims to re-use already defined functionality as far as possible.

2.1 Scheduling information

The scheduling information consists of 5 bits that must be transmitted using 20 channel bits. Coding may be performed using a block code. In particular, in this example where 5 scheduling bits are used the coding structure used for HS-DPCCH CQI may be adopted to reduce incremental implementation complexity. The first two bits have a higher amount of error protection than the final 3. We therefore suggest mapping “assumed TFC” to the first 2 bits, since it is more important for SHO node Bs to receive this than scheduling information.
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Thus the coding algorithm used for Rel-5 CQI is re-used, although in a single timeslot rather than 2, implying ~3dB higher power. For similar performance to HSDPA CQI, the scheduling information may require somewhat more than 3dB additional power since the predicted TFC is transmitted using bits with less error protection and the “assumed TFC” needs to reach other node Bs. However the scheduling information need not be transmitted in every TTI and will anyway take only 1/5 of the TTI.

2.2 HARQ information

To prevent protocol errors, HARQ information may be protected using a CRC. However using 16 bit CRC leads to a >150% increase in power, hence we consider not using a CRC but transmitting the HARQ information with sufficient reliability.

Again, block coding may be used for this field. If exactly 10 bits are used for HARQ information, the 10 bits of HARQ and E-TFCI information may be transmitted using the same (32,10) code as is used for the Release 99 TFCI. In this case, 40 bits are available and hence some encoded bits will be repeated, in a similar manner to Rel-99 compressed mode [3].
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Note that unlike the scheduling information, the HARQ information needs to be transmitted with every non zero E-DCH transmission. Should the HARQ information require less than 10 bits, padding could be used as in Rel99 TFCI or a new block code could be defined. Should more than 10 bits be required, a new block code would need to be designed.

4. Recommendations

· 2msec E-DPCCH structure for both 10 and 2msec E-DPDCH TTI

· Separately encoded and transmitted scheduling and HARQ information, split as 1TS (scheduling), 2 TS (HARQ)

· Block coding for each field, re-using as far as possible existing codes (20,5) and (32,10)
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