
3GPP TSG-RAN WG1#27 meeting 
Tdoc R1-02-0952
Oulu, Finland, 2 –5 July, 2002
Agenda Item:
5
Source:
Lucent Technologies
Title:
Correction of Maximum Power Adjustment in Case of Compressed Mode

Document for:
Discussion and Decision
Discussion

This paper is intended to explain why the Maximum DL Power adjustment in case of compressed mode should be corrected from Psir to 
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For this, we begin by presenting a general overview of terms and formulas as defined in the standard:

The power of slot k, where k is the slot number (not reset to 0 every 15 slots), of the DPDCH channel should be computed as follows:


If (CompressedMode is OFF)
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If (CompressedMode is ON)
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 is the power adjustment due to the TPC bit received from the UE
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 is the power adjustment due to the system configuration (RNC and Higher layers)
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 is the power adjustment due to the compressed mode
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To see better the design let us define more in detail 
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. This value is computed based on the compressed mode method used. Let us suppose that compressed mode by reducing the spreading factor by 2 is used. Then we need a 3 dB to be added to 
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 in each slot of that frame to ensure the same SIR at the UE. Therefore this value called 
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 is defined in the standard and is equal in this case to 3 dB. Now let us take a scenario where the TX was transmitting with no compressed mode case on a frame j, and then it needs to use compressed mode spreading factor by 2 on the next frame where slots 0(in this case 15) to 8(here will be noted 21) will be transmitted and then the next 7 slots are in a Gap. Then we see that 
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 is computed as in (1) and 
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=0 dB for this frame. Now for the next frame 
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 is computed as in (2) and 
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=3 dB for each slot in that frame. To even simplify it, let us suppose that ILPC and Power Balancing are off. This means that 
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=0 dB and 
[image: image17.wmf])

(

k

P

=P dB for all slots from 0 to 14, then we see that for slot 15 to 21(slots 0 to 7 in the new frame) 
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 should be at P+3 dB. This means 
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. Or, if we look at equation (2) we see that 
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 since if they are equal on the duration of this frame we will be adding an extra 3dB in each slot. Therefore the standard defines 
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 to be equal to 
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 in slot 15 and then 
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=0 in the rest of the frame (slots 16 to 29). The table below shows this example.

	Slot number
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	0
	P
	0
	0
	0

	1
	P
	0
	0
	0

	2
	P
	0
	0
	0

	3
	P
	0
	0
	0

	4
	P
	0
	0
	0

	5
	P
	0
	0
	0

	6
	P
	0
	0
	0

	7
	P
	0
	0
	0

	8
	P
	0
	0
	0

	9
	P
	0
	0
	0

	10
	P
	0
	0
	0

	11
	P
	0
	0
	0

	12
	P
	0
	0
	0

	13
	P
	0
	0
	0

	14
	P
	0
	0
	0

	15
	P+3
	3
	0
	3

	16
	P+3
	3
	3
	0

	17
	P+3
	3
	3
	0

	18
	P+3
	3
	3
	0

	19
	P+3
	3
	3
	0

	20
	P+3
	3
	3
	0

	21
	P+3
	3
	3
	0

	22
	P+3
	3
	3
	0

	23
	P+3
	3
	3
	0

	24
	P+3
	3
	3
	0

	25
	P+3
	3
	3
	0

	26
	P+3
	3
	3
	0

	27
	P+3
	3
	3
	0

	28
	P+3
	3
	3
	0

	29
	P+3
	3
	3
	0

	30
	P
	0
	3
	-3

	31
	P
	0
	0
	0

	32
	P
	0
	0
	0

	33
	P
	0
	0
	0

	34
	P
	0
	0
	0

	35
	P
	0
	0
	0

	36
	P
	0
	0
	0

	37
	P
	0
	0
	0

	38
	P
	0
	0
	0


Note: The Grey entries in the table correspond to the slots that are in Gap.

Now we introduce the problem of clipping:

The standard defines the value 
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 as being the maximum power on DPDCH data in case of compressed mode. The exact words of the standard are:

“For all time slots except those in transmissions gaps, the average power of transmitted DPDCH symbols over one timeslot shall not exceed Maximum_DL_Power (dB) by more than PSIR, nor shall it be below Minimum_DL_Power (dB). Transmitted DPDCH symbol means here a complex QPSK symbol before spreading which does not contain DTX. Maximum_DL_Power (dB) and Minimum_DL_Power (dB) are power limits for one channelisation code, relative to the primary CPICH power [6].”

If we assume that 
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 is equal to 
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, this means that:


If(
[image: image34.wmf])

(

k

P

>
[image: image35.wmf]MAX

P

+
[image: image36.wmf])

(

k

P

SIR

)




[image: image37.wmf])

(

k

P

=
[image: image38.wmf]MAX

P

+
[image: image39.wmf])

(

k

P

SIR


Let us now reconsider the previous case where P=
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. Then the table will have the following results:

	Slot number
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(expected result)
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Note: The Grey entries in the table correspond to the slots that are in Gap.

We can see that from slot 16 to 30 the results are not what we expect. Therefore our understanding of 
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 for the Maximum DL Power adjustment in case of compressed mode in the standard is that it should be corrected to 
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 which gives us the expected results. 

Therefore, we propose to correct the Maximum DL Power adjustment in case of compressed mode specified in section 5.2.1.3 of 25.214 from Psir to 
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, and to correct the Maximum DL Power adjustment in case of compressed mode specified in 25.423 and 25.433 from Psir(k) to 
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.  The proposed correction to 25.214 is made in the attached CR.
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