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1 Introduction
At the joint RAN1/RAN2 session in Shin-Yokohama, RAN1/2 jointly agreed that the gain factor of E-TFCs would be computed based on the reference E-TFC in order to avoid the RRC signaling overhead. However, the configuration of reference E-TFC for the computed gain factor still remains as open issue. 
Firstly, in this contribution, we identify how to set the gain factor of E-DPCCH as well as E-DPDCH. Secondly, we investigate the impact of the configuration of reference E-TFC in the computation of the gain factor. Finally, introduce the proposal for the configuration of the reference E-TFC to reduce the signaling overhead. 
2 Gain factor setting for E-DCH
In Rel-6 system, two physical channels, E-DPCCH and E-DPDCH, are introduced and the gain factor setting should be defined. Basically, the gain factor of E-DPDCH and E-DPCCH should be derived based on the relative power offset to the DPCCH similarly with HS-DPCCH because the gain factor of DPCCH is set based on the DPCCH/DPDCH power difference that can vary per minimum DCH TTI.
2.1 Gain factor for the E-DPCCH

Let E-DPCCH denote the power offset signalled by higher layer. Then the E-DPCCH gain factor 
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2.2 Gain factor for the E-DPDCH
Generally, the gain factors for different E-TFCs are computed based on the reference E-TFC and only gain factor of a certain E-TFC(s) used as the reference E-TFC is signalled by higher layer.
Signalled gain factor for the reference E-TFC

Let E-DPDCH denote the power offset signalled by higher layer. Then the E-DPDCH gain factor 
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Computed gain factors

Followings are different features in E-DCH compared to current DCH configuration.
· There is only one E-DCH transport channel

· Combination of SF2 and SF4 is allowed in the multi-code configuration.

To reflect the different feature, the equation used for computing DPCCH/DPDCH gain factor needs to be modified as below.  
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Meaning of the notation in the above equation is as follows:
· 
[image: image6.wmf]ref

ed

,

b

: E-DPDCH gain factor of the reference E-TFC.
· 
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: E-DPDCH gain factor of the j’th E-TFC.
· 
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: Number of code channels of the reference E-TFC.

· 
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: Number of code channels of the j’th E-TFC.

· 
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: Number of data bits of the reference E-TFC.

· 
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: Number of data bits of the j’th E-TFC.
NOTE: 
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 represent “equivalent” number of physical channels assuming the minimum SF of 4 to be in line with the description of TS 25.213. Normally they are equal to number of used E-DPDCHs except for two cases:

i. 2 x SF2 case: 
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 should be 4 instead of 2.
ii. 2 x SF2 + 2 x SF4 case: 
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In this way, the calculated 
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could be scaled by a factor of 
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 as specified in section 4.2.1.3 of TS 25.213 for SF=2 codes.
3 Simulation results

In order to investigate the accuracy of the computed gain factor, we compare the computed gain factor to an optimal gain factor with simulation.
In this simulation, the optimal gain factor is assumed as the gain factor which achieves 0.01 residual BLER.  To get the exact optimal gain factor for a desired quality target, 0.01 residual BLER, gain factors for a given TFC are varied in integer granularities and then interpolated. 
The computed gain factor is calculated with the equation in section 2. In the computed gain factor method, three approaches for the configuration of the reference E-TFC are investigated:

· Single reference E-TFC approach (labeled as “Single” in the results). It is selected as the smallest E-TFC in the whole E-TFC set. 

· Multiple reference E-TFCs approach #1 (labeled as “Multi1” in the results): they are selected as the smallest TFC for each combination of SF and the number of codes. 
· Multiple reference E-TFCs approach #2 (labeled as “Multi2” in the results): they are selected based on the level of difference, i.e., reference E-TFC is E-TFC where the level of difference is increased. 
Two metrics are used to evaluate different approaches. In the below, 
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 denotes the difference between the computed Ec/N0 and the optimal Ec/N0 corresponding to the respective gain factor. 
a) Mean(
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), which denotes the average deviation of computed gain factor approach.

b) Max(
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), which is the maximum deviation of computed gain factor approach.

In order to exclude the loss due to quantization, we generate the results with the floating point. Detailed simulation assumption is described in Annex A. 
We performed the simulation with the variable configuration of reference E-TFC under the different TTIs, maximum number of transmissions or the channel model as shown in table B1~table B5. We summarize the mean and maximum deviation of the computed gain factor depending on the variable configuration of reference E-TFC in Table 1. 

Table 1: Comparison between different approaches 
	
	Single reference
	Multi1 
	Multi2

	Mean of deviation [dB]
	0.26 ~ 0.45
	0.12 ~ 0.19
	0.09 ~ 0.12

	Max of deviation [dB]
	0.45 ~ 0.63
	0.31 ~ 0.79
	0.23 ~ 0.37


Some observations from simulation results are here:

· In the single reference approach, comparatively large deviation is observed in almost all E-TFCs.
· If the required information bit energy of the reference E-TFC and the target one is same, we can derive the optimal gain factor from the gain factor of the reference E-TFC according to the equation of section 2.2. Large deviation means that the required information bit energy of the reference E-TFC and the target one is very different. The reason would be that the coding gain or HARQ gain is different depending on E-TFC. Thus, having only one reference E-TFC seems difficult to achieve the gain factor close to the optimum gain factor. 
· In the multiple reference E-TFCs approach, small deviation can be achieved. 
· Comparing the two multiple reference E-TFCs approach, it seems more beneficial to select the reference E-TFC based on the level of difference not the physical code configuration. 
Recommendation:

It is recommended that multiple reference E-TFCs are signalled for computation of the E-DPDCH gain factor to get the gain factor close to the optimum gain factor.
4 Support of multiple reference E-TFCs
In Rel-99, to use multiple reference TFCs, RNC signals the reference TFC ID for each TFC.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	>Computed Gain Factors
	
	
	
	

	>>Reference TFC ID
	MP
	
	Integer

(0.. 3)
	


Table 2.  RRC signaling for the multiple reference TFCs in case of DCH 
If the same operation is applied in E-DCH with the reference E-TFC ID, it requires about 128 x 2 = 256 bits (assuming 7 E-TFCI bits) in signaling. It also seems not recommendable considering the signaling overhead.

In the followings, we discuss a simple configuration method to support the multiple reference E-TFCs without much signaling overhead.
4.1 Configuration of the multiple reference E-TFCs
In simulation results of section 3, reduced deviation from optimal gain factors is achieved by taking the closet reference E-TFC whose TBS is smaller than the TBS of the target E-TFC.
Overall operation is that the RNC signals the multiple reference E-TFCs without indicating a reference TFC ID for each E-TFC and the predefined mapping rule is applied in order that UE searches the appropriate reference E-TFC for the target E-TFC. This can be implemented as follows: 
· E-TFCs are ordered in increasing order of TBS, which would be in increasing order of E-TFCI.
· The RNC informs the UE and the Node B about the reference E-TFCs whose gain factors are used for computing other E-TFC’s gain factor.  The reference E-TFCs could be set as the E-TFCs where level of difference between the optimal gain factor and the computed one is changed critically.
· For each E-TFC, the reference E-TFC is the E-TFC, which has the largest E-TFCI (or TBS) that is less than its own E-TFCI (or TBS).
The procedure for searching the reference E-TFC can be expressed in following form.

Procedure to find the reference E-TFC for the j:th E-TFC: 
The reference E-TFC of the j:th E-TFC is the m:th reference E-TFC, if E-TFCI of the m:th reference E-TFC < j < E-TFCI of the (m+1):th reference E-TFC, where m=1,2,…,M and M is the number of the signalled reference E-TFCs.
An example is described in table 3, where we assume that 4 reference E-TFCs are signaled, E-TFC0, E-TFC6, E-TFC13, E-TFC17, which are highlighted by yellow color. It is noted that the number of reference E-TFCs can be varied depending on the level of difference between the optimum gain factor and the computed one.
	E-TFCI

(i)
	Transport Block Size
	Number of coded bits
	Number of E-DPDCH(s)
	E-TFCI of reference E-TFC for ith E-TFC

	0
	370
	1194
	1xSF4
	Signaled

	1
	540
	1704
	1xSF4
	E-TFC0

	2
	675
	2109
	1xSF4
	E-TFC0

	3
	810
	2514
	1xSF4
	E-TFC0

	4
	945
	2919
	1xSF4
	E-TFC0

	5
	1080
	3324
	2xSF4
	E-TFC0

	6
	1344
	4116
	2xSF4
	Signaled

	7
	1620
	4944
	2xSF4
	E-TFC6

	8
	1890
	5754
	2xSF4
	E-TFC6

	9
	2025
	6159
	2xSF2
	E-TFC6

	10
	2688
	8148
	2xSF2
	E-TFC6

	11
	3105
	9399
	2xSF2
	E-TFC6

	12
	3780
	11424
	2xSF2
	E-TFC6

	13
	3915
	11829
	2xSF2 + 2xSF4
	Signaled

	14
	4725
	14259
	2xSF2 + 2xSF4
	E-TFC13

	15
	5535
	16704
	2xSF2 + 2xSF4
	E-TFC13

	16
	6345
	19134
	2xSF2 + 2xSF4
	E-TFC13

	17
	7155
	21564
	2xSF2 + 2xSF4
	Signaled

	18
	7560
	22776
	2xSF2 + 2xSF4
	E-TFC17

	19
	8064
	24288
	2xSF2 + 2xSF4
	E-TFC17






Table 3: An example of the configuration of the reference E-TFCs
5 Conclusion
In this contribution, we have discussed a simple approach for setting of the gain factor for E-DCH, which is summarized as follows: 
· The gain factor for the E-DPDCH and E-DPCCH is derived based on the relative power offset with respect to the DPCCH.
· The E-DPDCH gain factor is calculated with respect to the reference E-TFC’s gain factor as described in section 2.2. 
· Multiple reference E-TFCs are supported to reduce the discrepancy between the optimal gain factor and the computed gain factor.
· RNC signals the multiple reference E-TFCs and the reference E-TFC for a certain E-TFC is determined according to the procedure described in section 4.1. 
We propose to agree on the attached CR for TS 25.214 section 5.1.2.5B.
Additionally, we also propose to communicate with RAN2/3 to request them to include the required signalling support in specifications.
Annex A Simulation assumption

Table A1: General simulation assumptions
	Parameter
	Explanation/Assumption

	Chip Rate
	3.84 Mcps

	Propagation Channel
	PB3 & VA30

	Channel Estimation (CE)
	Real CE (DPCCH 6 pilot bits)

	Receiver
	RAKE: number of fingers/antenna = number of taps in propagation model. A-priori knowledge of channel tap placement (delay)

	Outer loop power control
	Off

	Inner loop power control 
	On

	Inner loop power control step size
	1dB

	Inner loop power control delay and error rate
	1 slot, 4%

	Channel code
	Turbo code 1/3

	Turbo decoder
	Max Log MAP, 8 iterations

	Number of Rx. antennas
	2

	Channel oversampling
	1 sample/chip

	RAB configuration
	Without DCCH

	Modulation
	As MCS table

	TTI
	2 ms & 10 ms

	Rate matching
	As in TS 25.212 section 4.8.4.3

	Number of HARQ processes
	7 for 2 ms TTI and

4 for 10 ms TTI

	RV sequence
	As in TS 25.212 section 4.9.2.2, however the RV for the 4th transmission is not based on TTIN. That is, when code rate < 1/2, use { 0, 2, 0, 2}; when code rate >= 1/2, use { 0, 3, 2, 1 }

	Code mapping
	As in TS 25.213

	ACK/NACK signalling error
	No error


Table A2: MCS table for 2 ms TTI

	Transport Block Size
	Number of coded bits
	Number of E-DPDCH(s)
	Number of physical channel bits
	Percentage (%) of repetition(+)/puncture(-)
	Initial code rate

	370
	1194
	1xSF4
	1920
	60.8
	0.21

	540
	1704
	1xSF4
	1920
	12.7
	0.29

	675
	2109
	1xSF4
	1920
	-9.0
	0.36

	810
	2514
	1xSF4
	1920
	-23.6
	0.43

	945
	2919
	1xSF4
	1920
	-34.2
	0.50

	1080
	3324
	2xSF4
	3840
	15.5
	0.29

	1344
	4116
	2xSF4
	3840
	-6.7
	0.36

	1620
	4944
	2xSF4
	3840
	-22.3
	0.43

	1890
	5754
	2xSF4
	3840
	-33.3
	0.50

	2025
	6159
	2xSF2
	7680
	24.7
	0.27

	2688
	8148
	2xSF2
	7680
	-5.7
	0.35

	3105
	9399
	2xSF2
	7680
	-18.3
	0.41

	3780
	11424
	2xSF2
	7680
	-32.8
	0.50

	3915
	11829
	2xSF2 + 2xSF4
	11520
	-2.6
	0.34

	4725
	14259
	2xSF2 + 2xSF4
	11520
	-19.2
	0.41

	5535
	16704
	2xSF2 + 2xSF4
	11520
	-31.0
	0.48

	6345
	19134
	2xSF2 + 2xSF4
	11520
	-39.8
	0.55

	7155
	21564
	2xSF2 + 2xSF4
	11520
	-46.6
	0.62

	7560
	22776
	2xSF2 + 2xSF4
	11520
	-49.4
	0.66

	8064
	24288
	2xSF2 + 2xSF4
	11520
	-52.6
	0.70


Table A3: MCS table for 10 ms TTI

	Transport Block Size
	Number of coded bits
	Number of E-DPDCH(s)
	Number of physical channel bits
	Percentage (%) of repetition(+)/puncture(-)
	Initial code rate

	370
	1194
	1xSF32
	1200
	0.5
	0.33

	640
	2004
	1XSF16
	2400
	19.8
	0.28

	1042
	3210
	1xSF8
	4800
	49.5
	0.22

	1714
	5226
	1xSF4
	9600
	83.7
	0.18

	3394
	10266
	1xSF4
	9600
	-6.5
	0.36

	4800
	14484
	1xSF4
	9600
	-33.7
	0.50

	5074
	15306
	2xSF4
	19200
	25.4
	0.27

	6418
	19350
	2xSF4
	19200
	-0.8
	0.34

	8098
	24390
	2xSF4
	19200
	-21.3
	0.42

	9600
	28896
	2xSF4
	19200
	-33.6
	0.50

	10114
	30438
	2xSF2
	38400
	26.2
	0.26

	13474
	40536
	2xSF2
	38400
	-5.3
	0.35

	16162
	48612
	2xSF2
	38400
	-21.0
	0.42

	19200
	57720
	2xSF2
	38400
	-33.5
	0.50

	21202
	63750
	2xSF2 + 2xSF4
	57600
	-9.6
	0.37


NOTE1: PLnon-max=0.65 and PLmax=0.46.
Annex B Simulation assumption

Table B1.  case 1: 2 ms TTI PB3 channel with max 4 transmissions (residual BLER target = 0.01)
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Table 2. case 2: 2 ms TTI VA30 channel with max 4 transmissions (residual BLER target = 0.01)
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Table B 3. case 3: 2 ms TTI VA30 channel with max 2 transmissions (residual BLER target = 0.01)
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Table B4. case 4: 10 ms TTI PB3 channel with max 3 transmissions (residual BLER target = 0.01)
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Table B5. case 5: 10 ms TTI VA30 channel with max 3 transmissions (residual BLER target = 0.01)

[image: image27.png]Tritial code | Nurmber of [Optimal | Optimal Single T M2
TES rate | EDPDCHs |Beta |Ec/ND (d) [Befa |Ec/ND(IE)[Diff (45) [Beta [Ec/NO (d6) [ (46)|Beta_[Ew/ND (d5) [T (d6)
570 | 038 TxEF32 1335 2001 1335] 2201 000 13.35] 2201] 0.00] 1335] 2201] 000
640 | 028 TxSF16 1711] 1986 1756] -1963] 023[17&6] -1963| 023] 1766] 1963 023
042 | 022 T8 2033] 794] 2040| -i7561] 043]2040( i751| 043[ 2133 -A7.94] 000
1714|018 TX5F4 2702|1589 2673| -1535] (054]2873| -1535| 054]2736| -1578| 0.1
534 | 036 TX5FL 5775| 1298 4043| -1230| (0p0|40d3| 1258| 0b0| 3850| -1aei| 047
4600 | 050 Tx5Fd 4475 1151] 4508] -1088] 063|4806| 068 | 063| 4678| 1131 ] 020
5074 | 027 2x5F4 5273] 1122] 3495] -1064| (058 [3273] M122| 0.00] 3398| 1107 | 015
6418 | 034 2x5F4 S690| 018] 3932| 62| (056|36BI| I020| 002|37ds| -iooa| 014
6095 | 042 245F4 4184 509] 4416] B61| 048]4135 -519] 010] 4205 503 006
5600 | 050 2x5F4 516 543] 4808 | 77| (05| 4500 545] 002 4578 30| 013
0114 | 0% 245F2 29 56| 3490| 7es| 052]3292 16| 0.00] 3373 607 009
3474 | 035 245F2 3603 651] 4028| 640| (051]3800 651] 0003835 662|009
16162 | 042 245F2 213 602] 4412 561] 041|416l 6512] 0i0] 4243 6.02] 000
19200 | 050 2x5F2 1525 540| 4508 | Ade| (054]4536 536] 002] 4592 527 013
21202 | 037 _[2wera+xerd] 4067 51| 41265] 443] (0034087 451 0.00] 4057 451 000
Mean 042 016 010

Max 063 063 025
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