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1. Introduction 

In WG1 meeting #22 in Jeju, a text proposal on UL signaling was approved and included to the TR 25.858. In the previous WG1 #23 meeting in Espoo,  Nokia presented a paper [1] containing simulation results for the 6 example TFRCs and proposed that the example TFRCs would be agreed to be the ones to be included to the TR. Also some modifications were proposed to UL signaling values based on the simulations.

The conclusion in the WG1 plenary was that WG1 can finalise the TFRC reference list and uplink signaling definition only after WG4 has reviewed the scheme and given feedback to the WG1 whether the scheme is ok for WG4 test cases.

There is a separate paper from Nokia [2], addressing the comments and questions from liaison statement from WG4 [3]. In this paper we concentrate on a proposal how to define the TFRC reference list and uplink signaling definition into the TR 25.858 and to the TS 25.214 CR.

2. Simulation results with the present example TFRC reference list

In order to understand what kind of coding rates the current example TFRC reference list will imply, the TFRC list is given here together with the implicit coding rates, even in the end the coding rates will not be specified. 
Table 1. An example of a TFRC reference list, with coding rates [4]

TFRCs
Modulation
Transport block size
# of code channels
Coding rate

TFRC1
QPSK
1200
5
1200/4800=1/4

TFRC2
QPSK
2400
5
2400/4800=1/2

TFRC3
QPSK
3600
5
3600/4800=3/4

TFRC4
16QAM
4800
5
4800/9600=1/2

TFRC5
16QAM
6000
5
6000/9600=5/8

TFRC6
16QAM
7200
5
7200/9600=3/4

Table 2 shows the parameters used in the simulations. 

Table 2 - Simulation settings for AVI table generation.

Parameter/Issues
Setting

Simulator
HSDPA chip/sample level simulator

Pulse shaping
Enabled

Power settings
- CPICH power is set at -10 dB (rel. to Node B power)
– Total HSDPA power set from -14 dB to -2 dB (rel. to Node B power)
- MAI takes up remaining power (generated as 16 DCH users with spreading factor of 128 and on associated user channel)
- Ior/Ioc (G-factor) is varied from –3 dB to 15 dB

Channel environment
ITU Pedestrian A, and ITU Vehicular A

Channel estimation
Perfect path amplitude and phase estimation

Spreading factor
16

TTI length
2 ms 

Frequency
2.00GHz

UE speed
0.83 m/s (3.00kmph)

Turbo decoding
Max-Log-MAP, 8 iterations

Simulation statistics
Each AVI table is based on results from 150,000 HSDPA blocks

Averaging method
Geometric (dB-wise) averaging

Multi-codes
Enabled, m=5

Figure 1 shows SIR to BLER curves in Pedestrian A channel for 3 km/h. Although simulation has been conducted with 5 multi-codes, results are for convenience referenced per code. Figure 2 shows the similar curves for Vehicular A channel. Existing tables have been made as an average of different realistic power/G-factor settings. Earlier it has been shown that there is not a big difference between UE speeds 3-50 km/h, so in this paper we show only 3 km/h results.
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Figure 1 – Instantaneous SIR to BLER mapping for TFRC1-TFRC6 for Pedestrian A channel, 3 km/h.
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Figure 2 – Instantaneous SIR to BLER mapping for TFRC1-TFRC6 for Vehicular A channel, 3 km/h.

Table 2 shows the SIR difference between the different TFRCs. 

Table 2. Approximate SIR difference between TFRCs for 10-50% BLER range

TFRC step
Pedestrian A
Vehicular A

TFRC1 - TFRC2
3.2 dB
3.8dB

TFRC2 - TFRC3
3.1 dB
3.1dB

TFRC3 - TFRC4
2.0 dB
2.0dB

TFRC4 - TFRC5
2.0 dB
2.0dB

TFRC5 - TFRC6
2.0 dB
2.2dB

3.  Proposed TFRC reference list to the TR25.858 and TS 25.214

In the previous meeting, WG1 #24, it was commented that TFRC reference list should be updated to include the MAC-hs header size, meaning that TFRC2-TFRC6 cannot be multiples of TFRC1. The current status of MAC-hs header size in WG2 is  that it can have a variable size. There are basically two different possibilities for MAC-hs header size, based on [5] and [6]:

a) Allow only MAC-d PDUs of the same size in the transport block. [5]. The MAC-hs header size is then 10 bits containing :

· Prio (priority class, 3 bit)

· TSN (Transmission sequence number, 6bit)

· PI (Padding indicator, 1 bit) 

Note, if padding is used, also PBN (Padding block number, 8 bits) exist, but it does not reserve extra room , since it is placed at the beginning of the place of padding blocks.

b) Allow several different MAC-d PDU sizes in the same transport block [6]. The MAC-hs header size is then 20 bits containing :

· Prio (priority class, 3 bit)

· TSN (Transmission sequence number, 6bit)

· SID (size index, 2-3 bit):identifies a Mac-d PDU size.

· N (number of mac-d PDUs, 7 bit): The number of consecutive mac-d PDUs with the same size. 

· F (flag, 1 bit): A flag indicating if more SID fields are present (0) or if the first mac-d PDU follows (1)
We propose to use the minimum MAC-hs header size of 10 bits in the TFRC reference list, since that is probably the most commonly used case. Thus the idea is that transport block size is 10+ k*1200, where k=1,2,…6.  The proposed TFRC reference list is given in table 3 below.

Table 3. The proposed TFRC reference list to be included to TR25.858 and TS 25.214

TFRCs
Modulation
Transport block size
# of code channels

TFRC1
QPSK
1210
5

TFRC2
QPSK
2410
5

TFRC3
QPSK
3610
5

TFRC4
16QAM
4810
5

TFRC5
16QAM
6010
5

TFRC6
16QAM
7210
5

4.  Proposed measurement report list to the TR25.858 and TS 25.214

Table 4 shows the proposed modifications to the present measurement report list in TR 25.858, based on the simulation results from previous chapter.  Due to uncertainties and variations among different environments (Ior/Ioc and orthogonality) it is suggested that the TFRC reference list is defined according to a 3dB difference among TFRC1, TFRC2, and TFRC3, and a 2dB difference among the remaining TFRCs. 

In addition to that it is proposed that 

· Measurement report value 0 is reserved for informing the DL QI where power offset >12dB is needed with TFRC1 to result in BLER<BLERthreshold
· One  negative power step of –1dB is added to the end of the list, to help the power allocation scheme for cases where the UE is very close to the Node B (and to fill the table).
Table 4. The proposed measurement report list .

TFRC 
Power offset
Measurement report value 

TFRC1
>12 dB
0


12 dB
1


11 dB
2


10 dB
3


9 dB
4


8 dB
5


7 dB
6


6 dB
7


5 dB
8


4 dB
9


3 dB
10


2 dB
11


1 dB
12


0 dB
13

TFRC2
3 dB
14


2 dB
15


1 dB
16


0 dB
17

TFRC3
3dB
18


2 dB
19


1 dB
20


0 dB
21

TFRC4
2 dB
22


1 dB
23


0 dB
24

TFRC5
2 dB
25


1 dB
26


0 dB 
27

TFRC6
2 dB
28


1 dB
29


0 dB
30


- 1 dB
31

5. Conclusions

In this paper we have represented simulation results for SIR vs BLER curves, based on which we propose to finalise the reference TFRC list and uplink measurement report list into TR 25.858 and TS 25.214.

Tables 3 and 4 are proposed to be included to the TR25.858 and TS 25.214. 
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Annex / text proposal for TR 25.858

8.2.2.2 Measurement feedback procedure

8.2.2.2.1 UE procedure

This section provides an example for UE internal procedure used in adaptive modulation and coding operation. (Note: following procedures need to be checked by WG4) 
UE measures a DL channel quality indicator from P-CPICH (alternatively S-CPICH in case of beamforming with S-CPICH is used).  Taking into account the default power offset, Phs , of the HS-DSCH code channel relative to P-CPICH (or S-CPICH), UE checks from its internal mapping table which TFRC from the TFRC reference list, it would be able to receive in this channel condition.

The UE uses the BLERthreshold criteria to determine which TFRC it is able to receive in given channel conditions.  If the channel quality, measured from P-CPICH (or S-CPICH in case beamforming with S-CPICH is used) indicates that TFRC x would be received with BLER< BLERthreshold with HS-DSCH code channel power offset<y dB (steps TBD) in addition to the default power level, but TFRC x+1 would be received with BLER>BLERthreshold , then UE will report TFRC x and the required power offset y back to the network.

The UE should report a TFRC from the reference list together with a power offset at the transmission timing defined by higher layer signalling. 
8.2.2.2.2 Parameters provided to the UE measurement feedback operation

Following connection specific parameters are informed to the UE by higher layer signalling:

1) Phs, default power offset between HS-DSCH code channel and P-CPICH (or S-CPICH in case beamforming with S-CPICH is used). 

2) BLER threshold, BLER value that UE uses for selecting the TFRC.  Possible values of the BLER threshold are FFS.
3) Measurement feedback cycle k.  k has a possible value of [1,5, 10,20,,40,80] corresponding to the feedback cycle of [2,10,20,40,80, 160] msec.  In addition, with the indication k=0, measurement feedback can be shut off completely.  (Note: It is to be determined whether k can have two values, in which case that k is selected depending on HS-DSCH activity.)
4) Measurement feedback offset l.  The exact definition of l is to be determined.
The use for the measurement feedback cycle k and feedback offset l is illustrated in 
Figure 1
.  (Note: The timing relations in the figure do not reflect the differences in DPCH frame offset.)    
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Figure 1 An illustration of feedback measurement transmission timing
8.2.2.2.3 Reference TFRC list

Only one reference TFRC list is specified, that all UEs should use for creating the measurement report. Each TFRC contains modulation, transport block size, and number of code channels 

The TFRC reference list with 6 TFRCs that all UEs will use is shown in Table 1
Table 1. The TFRC reference list 
TFRCs
Modulation
Transport block size
# of code channels

TFRC1
QPSK
1210
5

TFRC2
QPSK
2410
5

TFRC3
QPSK
3610
5

TFRC4
16QAM
4810
5

TFRC5
16QAM
6010
5

TFRC6
16QAM
7210
5

8.2.2.2.4 Measurement feedback definition

Measurement report can take up to 32 values. It contains one TFRC at a time from the reference list and a power offset value.

The UE measurement report list for 6 TFRCs and intermediate steps of 1 dB for power offset is shown in Table 2.
Table 2 The measurement report list 
TFRC 
Power offset
Measurement report value 

TFRC1
>12 dB
0


12 dB
1


11 dB
2


10 dB
3


9 dB
4


8 dB
5


7 dB
6


6 dB
7


5 dB
8


4 dB
9


3 dB
10


2 dB
11


1 dB
12


0 dB
13

TFRC2
3 dB
14


2 dB
15


1 dB
16


0 dB
17

TFRC3
3 dB
18


2 dB
19


1 dB
20


0 dB
21

TFRC4
2 dB
22


1 dB
23


0 dB
24

TFRC5
2 dB
25


1 dB
26


0 dB 
27

TFRC6
2 dB
28


1 dB
29


0 dB
30

NA
-1 dB
31
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