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1. Introduction
So far, the details of how the UE behaves when receiving an E-RGCH UP or DOWN command, i.e. with what size the SG will increase/decrease, has not been agreed. 

In this contribution, we will propose a handling for the different E-RGCH cases that can be discerned:

a) Serving cell E-RGCH UP handling


b) Serving cell E-RGCH DOWN handling


c) Non-serving cell E-RGCH DOWN handling

2. Serving cell E-RGCH UP
2.1. SG range as a result of E-RGCH
So far the assumption has been that the reception of E-RGCH commands would lead to an up/down step size in dB. This assumption is reflected in [1] as well as in the current RRC specification [2], where the IE “E-RGCH step size” which is signalled as part of the IE “E-RGCH info” signals the step size to be used in dB (range 1..6).
RAN1 has decided in the previous RAN1 meeting that a UE is only required to support limited number of E-DPDCH values. This is reflected in table 1B.1 from [3] which is copied here:
Table 1B.1: Quantisation for E-DPDCH
	Signalling values for  E-DPDCH
	Quantised amplitude ratios for 


[image: image7.wmf]-

10

0

10

20

30

E

-

AGCH

E

-

RGCH



	29
	168/15

	28
	150/15

	27
	134/15

	26
	119/15

	25
	106/15

	24
	95/15

	23
	84/15

	22
	75/15

	21
	67/15

	20
	60/15

	19
	53/15

	18
	47/15

	17
	42/15

	16
	38/15

	15
	34/15

	14
	30/15

	13
	27/15

	12
	24/15

	11
	21/15

	10
	19/15

	9
	17/15

	8
	15/15

	7
	13/15

	6
	12/15

	5
	11/15

	4
	9/15

	3
	8/15

	2
	7/15

	1
	6/15

	0
	5/15


Table1: Copy of Table 1B.1 from [3]
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If we look at the power ratio step sizes for the E-DPDCH levels indicated in table 1B.1 we get the following:

Table2: Delta DB values for agreed E-DPDCH  values

It can be noted that the different agreed E-DPDCH  values do not correspond to exact 1dB step sizes !
In our opinion, it would not be logical to provide the UE with a grant level that it will anyway not be able to use due to the quantisation. Therefore our proposal in [4],[5] to RAN1 is that the grant levels which can be signalled on the E-AGCH correspond to agreed E-DPDCH levels. 

One additional consideration we have to make when determining the range of E-AGCH is that the E-AGCH addresses the total grant across all used codes, whereas the E-DPDCH are only applicable to one code. As a result, if a UE is using multiple codes, a larger power ratio can be the result.
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31

168/15

20.98

0.98

30

150/15

20.00

0.98

29

134/15

19.02

1.03

28

119/15

17.99

1.00

27

106/15

16.98

0.95

26

95/15

16.03

1.07

25

84/15

14.96

0.98

24

75/15

13.98

0.98

23

67/15

13.00

0.96

22

60/15

12.04

1.08

21

53/15

10.96

1.04

20

47/15

9.92

0.98

19

42/15

8.94

0.87

18

38/15

8.07

0.97

17

34/15

7.11

1.09

16

30/15

6.02

0.92

15

27/15

5.11

1.02

14

24/15

4.08

1.16

13

21/15

2.92

0.87

12

19/15

2.05

0.97

11

17/15

1.09

1.09

10

15/15

0.00

1.24

9

13/15

-1.24

0.70

8

12/15

-1.94

0.76

7

11/15

-2.69

1.74

6

9/15

-4.44

1.02

5

8/15

-5.46

1.16

4

7/15

-6.62

1.34

3

6/15

-7.96

1.58

2

5/15

-9.54

Table 2 lists the E-AGCH levels that are proposed in ref [4][5] which are submitted to the RAN1 meeting this week.
Table 2: Proposed E-AGCH values from [4][5]
We can note following aspects from this proposal:
1. Due to the increase in range, some of the step size have become significantly larger than 1dB, this especially at the lower end of the table;
2. The lowest E-DPDCH  values are not reflected in the E-AGCH table. This because they are assumed to happen so infrequently that it can not be motivated to allocate E-AGCH code points for these E-DPDCH  
3. In addition some of the lower values are also removed, since it is assumed that E-AGCH will be used relatively infrequency for allocating very low grant levels.

In order to have an idea about what type of transmissions would be allowed at different power ratios, table 3 copies a table from [6]. E.g. even with a 10ms TTI, a power ratio of -7.5dB only corresponds to an SI type of transmission.
	MCS
	TTI (ms)
	Transport Block Size
	Maximum number of transmissions
	ed
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	1
	2
	20
	8
	7.04
	-6.57

	1
	2
	20
	4
	10.09
	-3.45

	2
	2
	150
	8
	12.92
	-1.30

	2
	2
	150
	4
	18.55
	1.85

	3
	2
	11484
	1
	387.21
	28.24

	3
	2
	11484
	4
	60.46
	12.11

	4
	10
	20
	8
	3.09
	-13.71

	4
	10
	20
	2
	6.34
	-7.48

	5
	10
	150
	8
	5.63
	-8.51

	5
	10
	150
	2
	11.62
	-2.22

	6
	10
	20000
	1
	78.99
	14.43

	6
	10
	20000
	2
	49.11
	10.30


Table 3: Required total power ratios (from [6])
Although with this proposal, it will not be possible to send certain E-DPDCH  values directly with E-AGCH, there is no strong reason to limit the result of E-RGCH scheduling to the lowest value that can be sent by E-AGCH. E.g. in case of overload situations, still a non-serving cell might want a UE to go down lower in power ratio than -6.6dB. We see no reason to limit the UE power ratios beyond a level that is already agreed in RAN1.
Proposal 1:
It is proposed to agree on a power ratio for the Minimum_Grant of (5/15)^2.
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(24/15)

2

6

4.08

2.03

(19/15)

2

5

2.05
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As a result, it will be possible to direct the UE with E-RGCH command to lower power ratio levels than can be obtained by only using E-AGCH commands. This is shown in the figure 1:

Figure 1: Different E-AGCH and E-RGCH ranges.

In addition, there also seems no strong reason why the middle-missing values in the E-AGCH table should not be used for E-RGCH signalling.  Therefore we propose in table 4 to introduce a new “SG table” which contains all values that an SG can be set to as a result of an E-RGCH command (note that the E-AGCH values are a subset of this table).
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Table 4: Proposed SG-table
2.2. E-RGCH dB steps <-> Index Steps
As a result of the restriction that the UE can only use a limited set of E-DPDCH  values,  when a UE calculates a next grant based on LUPR
+E-RGCH Delta (in dB), it has to round this value to a certain combination of (#number of channels, SF’s, E-DPDCH ) that it supports: 
· One could consider make this rounding work towards the closest lower power ratio present in the SG-table, however this will cause problems in several cases: e.g. the UE is operating at a grant level corresponding to SG-table index 18 (9.92dB), and receives an UP command corresponding to a 1dB up step. If we would round down, the resulting SG will be: Round-Down (9.92+1) = 9.92, i.e. no change in SG/LUPR.

· One could consider making this rounding work to the closest power ratio present in the SG-table, however also here we have some problems: e.g. if the UE is operating at a grant level corresponding to an SG-table index of 2 (-6.6dB), and receives an UP command corresponding to a 3dB up step, it will end up at the closest value to -3.6dB which is index 4 corresponding to -4.44dB. So although a 3dB increase was intended, only a 2.2dB increase is obtained which might be insufficient to add another RLC-PDU (see section 2.3).
· One could consider making this rounding work to the next higher power ratio present in the SG-table, however also here we have some problems: e.g. if the UE is operating at a grant level corresponding to an SG-table index of 27 (19.02dB), and receives an UP command corresponding to a 1dB up step, it will end up at the higher value of 20.2dB which is index 29 corresponding to 20.98dB. So although a 1dB increase was intended, almost a 2dB increase is obtained.

As a result of the above, we found no good solution based on the approach in which the (LUPR+xdB) is quantised, even if only want to address the cases in which the UE is operating at a LUPR corresponding to the received grant.

Therefore we would like to propose an approach in which first the LUPR is quantised:
1. The UE first quantises the LUPR to the lowest value in the SG-table that is equal or higher to the LUPR, and determines the corresponding index in the SG-table: SGLUPR.

2. Next the UE sets the new SG to the value: SGLUPR + “# SG-table index steps”
If we look at the previous three example cases:

· UE is using LUPR corresponding to index 18 (9.92dB), goes 1 index up and ends at index 19 with 10.96dB => almost 1dB step. 

· UE is using LUPR corresponding to index 2 (-6.6dB), goes 3 index up and ends at index 5 with -2.69dB => a step of 3.93dB. 

· UE is using LUPR corresponding to index 27 (19.02dB), goes 1 index up and ends at index 28 with -20dB => almost 1dB step 

As long as the UE is using the grant that it received, the proposed approach will give results which are close to the intended values. 
When the UE is using a LUPR which is considerably below the granted value (power limited situation, insufficient data), then due to the rounding up in the LUPR quantisation, the resulting step in the SG might be up to 1dB bigger then the scheduler expects. However, since we assume that the most typical case is the case in which the provided grant is used, we think it is still better to attempt to address at least these cases correctly, and accept some inaccuracy for the other cases. Note also that to high SG increments for a UE being in a power limited situation or having insufficient data, will typically not result in a serious increase in used power ratio.
Proposal 2:
When calculating the next SG on reception of an E-RGCH command, the UE shall:

1. Quantise the LUPR to the lowest value in the SG-table that is equal or higher to the LUPR, and determine the corresponding index in the SG-table: SGLUPR.

2. Set the new SG to the value: SG (SGLUPR + # SG-table index steps)
One could question how the LUPR quantisation and application of the SG-table works in case there is also non-scheduled transmissions to be included in the next E-DCH transmission. We assume it will work as follows:


1) The UE will quantise the LUPR and calculate the new SG in accordance with proposal 2.


2) The UE will try to fill the resulting TBsize as much as possible with scheduled data;


3) The UE will add additional data for the non-scheduled transmission


4) The UE will perform the gain factor quantisation as specified by RAN1

As a result of step 4), it is not necessarily so that any NST will result in an increase of the used power ratio.

2.3. E-RGCH Number of steps
Ref [1] brought forward the problem that due to RLC-PDU sizes that are configured, different UP step sizes might be preferred. In appendix 1, the corresponding table is copied from [1].
In general what we can see in this table is that regardless of the RLC-PDU size:
· the increase in power ratio that is required when going from 1 RLC-PDU in a MACe-PDU to 2 RLC-PDU’s in a MACe-PDU is about 3dB;

· the increase in power ratio that is required when going from 2 RLC-PDU’s in a MACe-PDU to 3 RLC-PDU’s in a MACe-PDU is about 1.7dB;

· the increase in power ratio that is required when going from 3 RLC-PDU’s in a MACe-PDU to 4 RLC-PDU’s in a MACe-PDU is about 1.2dB;

· the increase in power ratio that is required when including one going from x RLC-PDU’s in a MACe-PDU to x+1 RLC-PDU’s in a MACe-PDU with x > 3, is less than 1 dB.

From the table we can also see that there is a direct link between the needed step size and the configured RLC-PDU sizes. E.g. if a UE is only configured with 168/336 RLC-PDU sizes, then a 3dB step size is only needed up to around index 11 in that table. However if a UE is configured with 656 RLC-PDU sizes in addition, the 3dB step size is required to around index 24.
When we would want to support a rate increase of 1 RLC-PDU per TTI for every RLC-PDU size, E-RGCH control would become quite complex/impossible. This because the UE may be configured with different RLC-PDU sizes in parallel, and they can even be used in the same MACe PDU.
Thus it seems sensible to agree on certain grant levels above/below which certain step size should be used, regardless of the used RLC-PDU sizes.
However, given the above indicated dependency, it seems preferable to have the SRNC able to configure the E-RGCH step size range. The SRNC will do this dependant on the RLC-PDU sizes configured.
Proposal 3:
With RRC signalling, it shall be possible to signal 2 index values: the IE “3-index-step range”, and the IE “2-index-step range”. When the UE receives an E-RGCH UP command it shall:
· if  SGLUPR <= “3-index-step range” 


SG = SG (SGLUPR + 3 SG-table index steps)
· if “2-index-step range” < SGLUPR <= “2-index-step range”


SG = SG (SGLUPR + 2 SG-table index steps)
· if  “2-index-step range” < SGLUPR 


SG = SG (SGLUPR + 1 SG-table index step)

3. Serving cell E-RGCH DOWN

For the serving cell DOWN command we see less of a problem: if the UE is not allowed to use the current power ratio, the TFC scheduling algorithm will ensure that the available new power ratio is used as good as possible. No blocking problems related to step size are identified as for the UP case. 
Proposal 4:
When the UE receives a serving RLS E-RGCH DOWN command it shall:


SG = SG (SGLUPR - 1 SG-table index step)
One could wonder if an unequal step size for UP and DOWN, considering the relatively high error rate that is expected on E-RGCH, would not lead to an upward drift of the SG. We assume that with reasonable serving RLS error rates and given the fact that the serving RLS will always be able to notice such drifting since we use rate control based on the LUPR, the serving RLS E-RGCH will be able to correct any upward drifting if it would occur.
4. Non-serving cell E-RGCH DOWN

The situation for the non-serving cell DOWN is assumed to be the same as for the serving cell DOWN.

Proposal 5:
When the UE receives a non-serving cell E-RGCH DOWN command it shall:


SG = SG (SGLUPR - 1 SG-table index step)
5. Proposal
It is proposed to discuss up to what extend the following proposals are acceptable to RAN2:
General:

Proposal 1:
It is proposed to agree on a power ratio for the Minimum_Grant of (5/15)^2.
Proposal 2:
When calculating the next SG on reception of an E-RGCH command, the UE shall:

1. Quantise the LUPR to the lowest value in the SG-table that is equal or higher to the LUPR, and determine the corresponding index in the SG-table: SGLUPR.

2. Determine the SG in accordance with the rules below:
Serving RLS E-RGCH UP:

Proposal 3:
With RRC signalling, it shall be possible to signal 2 index values: the IE “3-index-step range”, and the IE “2-index-step range”. When the UE receives an E-RGCH UP command it shall:

· if  SGLUPR <= “3-index-step range” 


SG = SG (SGLUPR + 3 SG-table index steps)

· if “2-index-step range” < SGLUPR <= “2-index-step range”


SG = SG (SGLUPR + 2 SG-table index steps)

· if  “2-index-step range” < SGLUPR 


SG = SG (SGLUPR + 1 SG-table index step)
Serving RLS E-RGCH Down:
Proposal 4:
When the UE receives a serving RLS E-RGCH DOWN command it shall:


SG = SG (SGLUPR - 1 SG-table index step)

Non-Serving RLS E-RGCH Down:

Proposal 5:
When the UE receives a non-serving cell E-RGCH DOWN command it shall:


SG = SG (SGLUPR - 1 SG-table index step)
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Appendix 1: Copied TB size table from [1]
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� LUPR = Last Used Power Ratio
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