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1.
Introduction

In this document, we discuss different options for E-TFCS Signalling in the DL for E-DCH. In section 3, we propose to add relevant text to TR 25.896. Note that the text proposal assumes that R1-031173will be included in the TR during RAN1 #35, since it was agreed upon in the reflector.

2.
Discussion

The following four issues are of importance when considering DL signalling in support of E-DCH operation:

1. Type of scheduling algorithm

a. Addition/Deletion to UE allowed TFCS for E-DCH

i. Rate scheduling by Signalling “Up/down” commands

b. Reconfiguration of UE allowed TFCS for E-DCH

i. Time-and-rate scheduling by Signalling E-TFC indicator

2. Intended target of DL Signalling message

a. UE specific

b. Cell specific

3. Applicability and validity of E-TFCS change

a. Per HARQ instance or per radio frame or some other duration

4. Multiplexing of scheduling and HARQ information

a. Scheduling Signalling coupled with HARQ control information (ACK/NAK bits)

b. Scheduling Signalling de-coupled from HARQ control information (ACK/NAK bits) 

The DL overhead (OVSF code and Tx power) varies significantly depending on the combination of these schemes, and the choice of Signalling structure.

Without any loss of generality, we assume the following number of bits for scheduling. This is intended only as an example to illustrate the possible associated DL Signalling overhead.

· Number of scheduling information bits for addition/deletion = 1

· Number of scheduling information bits for reconfiguration = 5

2.1
UE Specific Reconfiguration

Reconfiguration messages typically allow for large increments of UE allowed [E]-TFCS or data rates. In order to minimize any target RoT overshoot associated with Signalling errors, UE specific reconfiguration messages must be protected with a CRC to enable error detection at the UE. Assuming a 16-bit CRC masked with the UE ID (when using a common control channel), there would be 21 information bits for UE specific reconfiguration messages.

2.1.1
Signalling on a new common control channel

Using new code channel with QPSK, SF=256 code and a rate 1/3 convolutional code, the following choices exist.

· 2 ms TTI and Signalling per HARQ instance resulting in a puncturing factor of 0.6897

· 10 ms TTI and Signalling per HARQ instance resulting in a r Repetition factor of 3.4483

2.1.2
Signalling on a new DPCH slot format

Assuming 2-bits are allocated to E-DCH in a new DL DPCH slot format, the following choices exist (since the Signalling is time multiplexed onto the DPCH, the UE ID is not needed).

· 2 ms TTI and Signalling per HARQ instance

· With a 16-bit CRC ( Not possible

· No CRC ( [6, 5] parity code

· 10 ms TTI and Signalling per HARQ instance

· With a 16-bit CRC ( Not possible

· With a 4-bit CRC ( [30, 9] 2nd order RM code

· No CRC ( [30, 5] 2nd order RM code

2.1.3
Signalling using split mode with TFCI

In this section we assume that the Signalling is multiplexed with TFCI bits using split-mode TFCI. As in section 2.1.2, the UE ID is not needed.

· 5 MSBs are dedicated to Rel-5 DL TFCS

· 5 LSBs are dedicated to E-DCH Signalling

· When the UE is in SHO, the non-serving cells append a reserved sequence (11111) prior to TFCI encoding

With a split-mode TFCI, the following choices exist.

· 2ms TTI and Signalling per HARQ instance

· Not possible

· 10ms TTI and Signalling per HARQ instance

· No CRC ( [30, 10] 2nd order RM code with repetition or puncturing

Note that in this scheme, the TFCI field cannot be soft combined across the RLS. Further, the maximum size of Rel-5 TFCS is reduced.

2.2
UE Specific Addition/Deletion

Addition/Deletion messages typically allow for small increments of UE allowed [E]-TFCS or data rates. A CRC could constitute a large overhead per addition/deletion. However, the lack of CRC could lead to RoT overshoot depending upon the associated error rates.

2.2.1
Signalling on a new common control channel

Using a new code channel, QPSK and SF=128 code, the following choices exist:

· 2ms TTI and Signalling per HARQ instance

· 20-60 UE can be signalled simultaneously

· 10ms TTI and Signalling per HARQ instance

· 20-300 UE can be signalled simultaneously

The new code channel could have a CDM (orthogonal sequences applied to each UE) or TDM (different time periods allocated to each UE) structure.

2.2.2
Signalling on a new DPCH slot format

Assuming 2-bits are allocated to E-DCH in a new DL DPCH slot format, the following choices exist (since the Signalling is time multiplexed onto the DPCH, the UE ID is not needed).

· 2ms TTI and Signalling per HARQ instance

· [6, 1] repetition code

· 10ms TTI and Signalling per HARQ instance

· No CRC ( [30, 1] repetition code

· With a 8-bit CRC ( [30, 9] 2nd order RM code

2.2.3
Signalling using split mode with TFCI

As in section 2.1.3, the Signalling is multiplexed with TFCI bits using split-mode TFCI:

· 9 MSBs are dedicated to Rel-5 DL TFCS

· 1 LSB is dedicated to E-DCH Signalling

· When the UE is in SHO, the non-serving cells appends a reserved bit (1) prior to TFCI encoding

With a split-mode TFCI, the following choices exist.

· 2ms TTI and Signalling per HARQ instance

· Not possible

· 10ms TTI and Signalling per HARQ instance

· No CRC ( [30, 10] 2nd order RM code with repetition or puncturing

As mentioned in section 2.1.3, the TFCI field cannot be soft combined across the RLS.

2.3
Cell Specific Addition/Deletion

Cell specific addition/deletion messages typically allow for small increments of the allowed [E]-TFCS across all UE. Since all UEs are allowed to increase or reduce their data rates simultaneously, this could potentially lead to large variations in RoT. CRC might not be appended if the processing gain is large enough to allow for a low BER in most scenarios.

2.3.1
Signalling on a new common control channel

Using new code channel, QPSK and SF=256 code, the following choices exist.

· 2 ms TTI

· [60, 1] repetition code

· 10 ms TTI

· [300, 1] repetition code

2.4
Multiplexing of Scheduling and HARQ Signalling

Consider the following scenario.

· UE specific rate control scheduling with addition and deletion

· Rate control per HARQ instance

When both scenarios are true, it is possible to couple the scheduling (UP/DOWN) and HARQ (ACK/NAK) Signalling together.

Using 1-bit, 3-states can be signalled from serving cell/s and 2-states from non-serving cells as follows:

· Serving cell/s

· -1 ( ACK-STOP or ACK-DOWN

· 0 ( NAK

· +1 ( ACK-UP

· Non-serving cells

· 0 ( NAK

· +1 ( ACK

Text proposal (new text)

7.5.1

Downlink Signalling

<Insert text from R1-031173>

7.5.1.4
Downlink Signalling in Split Mode with TFCI

The DL signalling bits for E-DCH can be split with Rel-5 TFCI bits using a split mode. Out of 10 information bits for TFCI, m-bits are dedicated to Rel-5 DPCH TFC and DSCH information, and the remaining (10-m) bits are dedicated for E-DCH signalling.

Multiplexing the E-DCH signalling bits with TFCI does not consume additional downlink codes or require the UE to monitor additional code channels. A new DL DPCH slot format does not need to be defined. Further, as no bits are stolen from DPDCH or TPC or Pilot fields, additional energy is not needed as well. However, the maximum size of Rel-5 TFCS is reduced.
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