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Introduction
Within TSG-RAN WG1, the use of emulated small steps for power control has been adopted within TS 25.214 (section 5.1.2.2) to improve performance and capacity at high and low speeds. This method, called algorithm 2, is not currently detailed in the requirements within 25.101. The attached CR is intended to add the relevant details.

Discussion
The way that the emulated small steps algorithm works is to analyse the received TPC commands in groups of five. These groups are selected such that groups do not cross over a frame boundary, but there is a group starting on a frame boundary. If all of the received TPC commands within a group are the same (i.e. all "1" or all "-1"), then a single 1 dB power control step is applied, in the appropriate direction. In all other cases the UE output power should remain the same.

Two requirements are proposed for 25.101.

The first is a simple equivalent to the existing requirement for algorithm 1, where TPC commands are applied which should produce 10 consecutive changes in power, of the same direction. Again, the expected output power should fall between 8 and 12 dB away from the initial power.

In the second case, TPC commands are applied which should produce no change in output power - with a small margin being allowed for drift.

The CR has been written in such a way as to fit with the expected changes to this section of 25.101, as proposed by Edgar Fernandes on the email reflector, but does not incorporate those changes. So either or both CRs should be applicable regardless of the status of the other one, and with no conflict should they both be applied. However, the requirements given in this CR do need for power control to be turned on for the test, and for a suitable initial condition to be applied, which are not treated here.
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6
Transmitter characteristics

6.1
General


Unless detailed the transmitter characteristic are specified at the antenna connector of the UE. For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed. Transmitter characteristics for UE(s) with multiple antennas/antenna connectors are FFS.

The UE antenna performance has a significant impact on system performance, and minimum requirements on the antenna efficiency are therefore intended to be included in future versions of this specification. It is recognized that different requirements and test methods are likely to be required for the different types of UE. 
All the parameters in Section 6 are defined using the UL reference measurement channel (12.2 Kbps) specified in Annex A.2.1
6.2
Transmit power

6.2.1
UE maximum output power

The following Power Classes define the maximum output power;

Table 2: UE Power Classes

Power Class
Maximum output power
Tolerance

1
+33 dBm
+1/-3  dB

2
+27 dBm
+1/-3  dB

3
+24 dBm
+1/-3  dB

4
+21 dBm
± 2 dB

Note

1. The tolerance of the maximum output power is below the prescribed value even for the multi-code transmission mode 
6.3
Frequency stability

The UE modulated carrier frequency shall be accurate to within ±0.1 PPM compared to carrier frequency received from the BS. These signals will have an apparent error due to BS frequency error and Doppler shift. In the later case, signals from the BS must be averaged over sufficient time that errors due to noise or interference are allowed for within the above ±0.1PPM figure. 

Table 3: Frequency stability
AFC
Frequency stability

ON
within ± 0.1 PPM

6.4
Output power dynamics

Power control is used to limit the interference level

6.4.1
Open loop power control 

Open loop power control is the ability of the UE transmitter to sets its output power to a specific value. The UE open loop power control tolerance is given in Table 4

Table 4: Open loop power control

Normal conditions
± 9 dB

Extreme conditions
± 12 dB

6.4.2
Inner loop power control in the uplink 

Inner loop power control in the Uplink is the ability of the UE transmitter to adjust its output power in accordance with the TPC symbols received in the downlink.

6.4.2.1
Power control steps

The power control step is the minimum step change in the UL- transmitter output power in response to a power control command.
6.4.2.1.1
Minimum requirement

The UE transmitter shall have the capability of setting the inner loop output power with a step sizes of 1, 2 and 3 dB 
(a) The tolerance of the transmitter output power step due to inner loop power control shall be within the range shown in Table 5.

(b) The tolerance of the transmitter average output power step due to inner loop power control shall be within the ranges shown in Tables 6 and 7, for the 2 alternative mandatory algorithms for processing TPC commands.
(c) For the requirement for algorithm 2, shown in Table 7, transmission of TPC commands will commence aligned to a frame boundary.

Table 5: Transmitter power control tolerance 

Power control commands in the forward links
Transmitter power control tolerance


1 dB step size
2 dB step size
3 dB step size


Lower
Upper
Lower
Upper
Lower
Upper

Up
+0.5 dB
+1.5 dB
+1 dB
+3 dB
+1.5 dB
+4.5 dB

Down
-0.5 dB
-1.5 dB
-1 dB
-3 dB
-1.5 dB
-4.5 dB

Table 6: Transmitter average power control tolerance for algorithm 1
Power control commands in the forward links
Transmitter power control tolerance for algorithm 1 after 10 equal commands (up or down)


1 dB step size
2 dB step size
3 dB step size


Lower
Upper
Lower
Upper
Lower
Upper

Up
+8 dB
+12 dB
+16 dB
+24 dB
+24 dB
+36 dB

Down
-8 dB
-12 dB
-16 dB
-24 dB
-24 dB
-36 dB

Table 7: Transmitter average power control range for algorithm 2

Power control commands in the forward links
Transmitter power control range for algorithm 2 after 50 equal commands (up or down);  1dB step size.


Lower
Upper

Up
+8 dB
+12 dB

Down
-8 dB
-12 dB

6.4.2.2
Power control stability

Algorithm 2 for processing TPC commands results in no change to the UE transmit power if 1 or more of a set of 5 consecutively-received TPC commands are different. The change in transmit power shall therefore be within the range shown in Table 8 when a series of TPC commands is used, in which all commands are “up” except for 1 command (randomly chosen) out of every 5, which is “down”. TPC commands are to be grouped in sets of 5 commands from a point aligned with a frame boundary.  
Table 8: Transmitter power stability for algorithm 2

Power control commands in the forward links
Transmitter power control range for algorithm 2 after 50 commands 


Lower
Upper

All “Up”, except for 1 “Down” command randomly positioned in each block of 5 commands.
-0.5 dB
+0.5 dB

All “Down”, except for 1 “Up” command randomly positioned in each block of 5 commands.
-0.5 dB
+0.5 dB

6.4.3
Minimum transmit output power

The minimum controlled output power of the UE is when the power control setting is set to a minimum value. This is when both the inner loop and open loop power control indicate a minimum transmit output power is required.

6.4.3.1
Minimum requirement

The minimum transmit power shall be better than –44 dBm measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll off and a bandwidth equal to the chip rate.
6.4.4
Power control cycles per second

The maximum rate of change for the UL/DL transmitter power control step.

Up link (UL)

1.5 kHz

Down link (DL)

1.5 kHz 
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How to create a CR
Michael Sanders, 3GPP support team, (last updated 2/09/99)

1)
Open the CR cover sheet with MS Word 97. The lastest version of the CR coversheet can be found at:


ftp://ftp.3gpp.org/information/3gCRF-??.DOC


2)
Fill out all areas that are relevant on the CR cover sheet - only the areas that have yellow shading shall be filled out. See Annex A of these instructions for further detail. 


3)
Open the specification to which you wish to make a change. It is very IMPORTANT  to ensure that you are using the latest version of the specification to make the change. The latest versions of all approved 3G specifications is located at:


for the 3GPP:  ftp://ftp.3gpp.org/specifications/      for SMG: http://docbox.etsi.org/tech-org/document/smg/specs

Do a "save as" using a file name related to the tdoc number (e.g. T3-99123.DOC).

4)
If the formatting looks incorrect (most easily noticed by the fact that there is no space between paragraphs), it may be because you do not have the correct document sheet in your MS Word style directory. All 3GPP specification use the style sheet 3GPP_70.DOT. This can be downloaded from:



ftp://ftp.3gpp.org/information/3gpp_70.dot

5)
Go to the beginning of the heading of the first subclause which you want to change. Press <CTRL><SHIFT><HOME> to select everything before that point and delete it.


6)
Switch to the window in MS word that contains your CR cover sheet and do a <CTRL>A   <CTRL>C to select and copy the entire sheet (including the section break at the end). Switch back to the other window with the specification to be changed and paste it in.


7)
Between group of changed pages in the CR, insert a section break (insert / break / next page/)


8)
When all the changes have been made (using the "tools / track changes" feature of MS Word 97), the headers and page number need to be corrected other the headers will contain an error message like "error, reference not found". You can fix this by changing to page layout mode (view / page layout) to see the headers. Then, go to the menu item "view / header and footer", select the frame that contains the error message(s) ini the header and delete them (there are normally 2). Do not delete the page number in the middle. On the left side, write the spec name and current version number For example, "3G TS 21.111 version 3.0.0 (1999-04)". Go back to normal view.


9) 
For each group of changes, insert the correct starting page number. The number should be that which is a clean unmodified specification. It is only a guide to the reader only and so they can be +/- 1 page number wrong. Insert the page number using the following method. Go to the line following the first section break in your CR. Choose the menu item insert / page number / format / start at and insert the correct starting page number for that group of changes. click "OK" and then "CLOSE" (don't press "OK" at this last step). Repeat this step for each section break.


10)
When you have finished making all changes, go to "tools / track changes / highlight changes" and uncheck the "track changes while editing" box, otherwise the page numbers in the headers will be difficult to read. Make sure that the two other options in this box (highlight changes on screen" and "highlight changes in printed document" are both maked "X".


Examples of expressions of prevision in 3GPP specifications


To ensure that everybody else understands your proposed chnaged the same way that you do, it is very important to keep to the following rules:


SHALL: To be used to indicate a requirement. e.g. "The ME shall reset the USIM" is correct Do not use "The ME resets the USIM" or "the ME must reset the USIM"


SHOULD: To be used to indicate recommendation. i.e. if, among several possibilities one is recommended as particularly suitable, without mentioning or excluding others, or that a certain course of action is preferred but not necessarily required, or that (in the negative form) a certain possibility or course of action is deprecated but not prohibited.


MAY: To be used to indicate permission. To be used instead of phrases such as "is permitted", "is allowed" or is permissible". The opposite of "may" is "need not".


CAN: To be used to indicate possibility and capability. To be used instead of phrases such as "be able to", "there is a possibility of" or "it is possible to".


A more detailed guide to the 3GPP drafting rules can be found on the 3GPP server at:



ftp://ftp.3gpp.org/information/drafting-rules.pdf

ANNEX A   
The CR cover sheet


This annex provides further information on how to fill out the cover sheet of a CR.


The header:


a)
The header, including the TSG or Working Group, the tdoc number (normally obtinaed from the 3GPP support team) and the meeting location and date.


The title box:


b)
The change request number. This is a 3 digit number and is allocated by the 3GPP support team project manager of the relevant WG. For GSM specifications, it is prefixed with an "A"


c)
The 3G or GSM specification number (e.g. 21.111 for 3G or 12.05 for GSM).
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The TSG or SMG plenary meeting to which this CR will be submitted to if it gets agreed at the WG meeting. 


e)
for approval/for information: one box only shall be marked with an "X"


Proposed change affects:


f)
At least one box shall be marked with an "X"


Source:
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The company name of the author of the CR. If the CR has already been agreed at a Working groups or sub working group, meeting, the subgroup name ( and Tdoc number) should be used instead.


Subject:
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One line (only) of concise text that describes the subject of the CR. Details should be put under "reason for change"



good examples:
"Clarification to FETCH command"






"Alignment of operation and parameter names"



recently used
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"correction"






"editorial correction"






"correction to TS xxx.yy"






"various improvements"
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Category and release:
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Choose one category only
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This should be 1 to 10 lines of text that describes in further detail the reasons why the change is necessary and how the change is done.


Clauses Affected:
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Other specs affected:
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