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1. Introduction

On the day 1 of Shin-Yokohama meeting, RAN1 and RAN2 discussed E-DCH signalling domain. TFC based method and power domain method were discussed. It was concluded to adopt power domain signalling. This document describes more detailed power domain behaviour.
2. Examples
In following we describe the UE procedure for power domain signalling and reference TFC domain signalling.

Please note that example of the value for TFs and beta factors are really example.
Step1. 
RRC informs UE reference beta factor. For example following:

For HARQ profile 1, TF=300 corresponds to Betae_dpdch = 3.
For HARQ profile 2, TF=300 corresponds to Betae_dpdch = 5
Detailed RRC signalling method could be different but above informaiton is obtained by UE. Number of HARQ profile is also just example. Here, we described as two HARQ profiles.
Step 2.
UE calculate all relations between beta factor and TFs. Here, we assumed calculated gain factor method. Following is example. 
HARQ profile 1:
	TF (bits)
	Beta factors
for HARQ profile 1

	300
	3

	400
	4

	800
	5

	1500
	8


HARQ profile 2:
	TF (bits)
	Beta factors
for HARQ profile 2

	300
	5

	400
	6

	800
	7

	1500
	10


Step 3

Step 3 is different depending on the control domain.

Step 3a is power domain scheduling only for E-DPDCH.
Step 3b is reference E-TF index scheduling.

Step 3c is absolute E-TF index scheduling.

Step 3d is power domain scheduling including DPDCH.

Step 3a (power domain scheduling only for E-DPDCH)
Specification will have following type of table.
	Grant index
	Beta factors for Grant index

	0
	4

	1
	5

	2
	6

	3
	9


Taking into account TF index for HARQ profile 1 and HARQ profile 2, following table is obtained. 
	Grant index
	Beta factors
	TF for HARQ profile 1 (bits)
	TF for HARQ profile 2 (bits)

	0
	4
	≤ 400
	- 

	1
	5
	≤ 800
	≤ 300

	2
	6
	≤ 800
	≤ 400

	3
	9
	≤ 1500
	≤ 800


Step 3b (Reference E-TF index scheduling)
This is a method assumed in Samsung's [5]. Specification will have following type of table.

	Grant index
	Reference TF

	0
	300

	1
	400

	2
	800

	3
	1500


RRC informs UE reference TF-beta factor relation. For example following:

For reference TF index,  reference beta factor relation "TF=300 corresponds to Betae_dpdch = 4" is informed.. The other relations are calculated. Other possibility is Reference TF could be, for example, same as HARQ profile 1.
	Grant index
	Reference TF
	Beta factors

	0
	300
	4

	1
	400
	5

	2
	800
	6

	3
	1500
	9


In following procedure, reference TF is not necessary. Only beta factors are used.
Taking into account TF index for HARQ profile 1 and HARQ profile 2, following table is obtained. 

	Grant index
	Beta factors
	TF for HARQ profile 1 (bits)
	TF for HARQ profile 2 (bits)

	0
	4
	≤ 400
	-

	1
	5
	≤ 800
	≤ 300-

	2
	6
	≤ 800
	≤ 400

	3
	9
	≤ 1500
	≤ 800


The conclusion of the behaviour is same. Reference TF method requires additional procedure reference TF to beta factors relation. 
Step 3c (Absolute E-TF index scheduling)

Specification will have following type of table.

	Grant index
	Max allowed TF (bits)

	0
	300

	1
	400

	2
	800

	3
	1500


This example shows DPCCH.
	Grant index
	TF for HARQ profile 1
	TF for HARQ profile 2

	0
	≤ 300
	≤ 300

	1
	≤ 400
	≤ 400

	2
	≤ 800
	≤ 800

	3
	≤ 1500
	≤ 1500


Although beta factors for HARQ profile 1 and HARQ profile 2 are different, UE allowed transmitting lower than granted index
Step 3d (Power domain scheduling including DPDCH)
Specification will have following type of table.
	Grant index
	Power

	0
	4 (=2x2)

	1
	9 (=3x3)

	2
	16 (=4x4)

	3
	49 (=7x7)


UE calculate all relations between beta factor, power and TFs. Following is example: 

HARQ profile 1:

	TF (bits)
	Beta factors
	Power

	300
	3
	9

	400
	4
	16

	800
	5
	25

	1500
	8
	64


HARQ profile 2:

	TF (bits)
	Beta factors
	Power

	300
	5
	25

	400
	6
	36

	800
	7
	49

	1500
	10
	100


If DPDCH is DTX (i.e. DPDCH power is zero), following behaviour.

	Grant index
	Power for E-DPDCH
	TF for HARQ profile 1
	TF for HARQ profile 2

	0
	4
	-
	-

	1
	9
	≤ 300
	-

	2
	16
	≤ 400
	-

	3
	49
	≤ 800
	≤ 800


If DPDCH is transmitted as the power of 3, Grad index vs. Power relation is following.
	Grant index
	Power for E-DPDCH
	TF for HARQ profile 1
	TF for HARQ profile 2

	0
	4-3 = 1
	-
	-

	1
	9-3 =  6
	-
	-

	2
	16-3 = 13
	≤ 300
	-


	3
	49-3 = 46
	≤ 800
	≤ 400


3. Points not yet clearly discussed.
Following is discussed in [6] but not openly agreed.
1) When DPCH is less than maximum bit rate or DTXed
This issue is only valid only at Power domain scheduling including DPDCH. There are two approaches for this behaviour. 
1. E-DPDCH bit rate is also increased. 
2. E-DPDCH bit rate is constant but power allocation for E-DPDCH is increased. 
The option 1 has constant bit/coding rate/power relation as configured by the higher layer. The option 2 does not constant bit/coding rate/power relation signalled by the higher layer but to boost power in case of less DPDCH power. Although the option 2 makes more reliable transmission, the inner/outer loop control behaviour at the network side gets more complicated because of unknown power offset. Therefore, we propose to adopt option 1, E-DPDCH bit rate is increased.

2) When HS-DPCCH is not transmitted
This issue is only valid only at Power domain scheduling including DPDCH. There are three approaches for this behaviour.
1. HS-DPCCH transmission is independently allocated.

2a. HS-DPCCH transmission power is allocated by "actual" method similar to release 5, which is past history of HS-DPCCH transmission is taken into account for E-TFC selection. The unused HS-DPCCH power is used for E-DPDCH. E-DPDCH bit rate is increased.
2b. The same as 2a except E-DPDCH bit rate is constant but power allocation for E-DPDCH is increased.
Option 2a/2b has a merit to more constant RoT power management. Option 2b has demerit of inner/outer loop power control.

Therefore, we propose to adopt option 2a. That is HS-DPCCH transmission power is considered for power domain scheduling. When HS-DPCCH is not transmitted, E-DPCCH power could be increased.
3) The power allocation for retransmission
This issue is only valid only at Power domain scheduling including DPDCH. The DPCH power is not always same between first transmission of EDCH and retranmission(s) of EDCH. There are two approaches for this behaviour. 
1. To keep power offset constant in all times among sum of DCH and EDCH. 
2. To keep initial E-DCH power constant in spite of retransmissions.
Option 1 is better in the managing RoT variation because always the same level of power offset but the power allocation for E-DPDCH varies depending DCH activity.
Option 2 is better in the controlling EDCH's average number of retransmission because EDCH's power allocation is constant but total power at retransmission varies depending on DCH's activity. But it is still better than TFC based control on RoT management because RoT variation in first transmission is more constant. The reason is, as you see the figure 9.2.6 and 9.2.7 in TR25.896, the case of first transmission is dominant than retransmissions. This depends on target BLER of initial BLER. The initial low BLER target case obtains more constant RoT.
We propose to adopt the power has fixed relation with the first transmission.
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