Page 1



TSG-RAN Working Group 4 (Radio) meeting # 17
TSGR4#18 (01) 0845
Berlin, Germany, 9-13 July, 2001


Agenda Item:

Source: 
Ericsson
Title: 
Compressed mode, correction of reference pattern 1, Set1.
Document for:
Decision
Introduction

Last meeting it was noted in [1] from Panasonic that there is a problem with the compressed mode performance requirements in section 8.10 of 25.101. The problem is that since all frames are compressed, the test for the deltaSIR does not work. During the meeting it was also noted that this reference pattern is not a valid compressed mode set-up since all frames are compressed. In this document we have a solution for this. It is proposed that the pattern now shall have the periodicity TGP=4 frames instead of 2 frames as it is currently. 

Background

In [2] simulation results for the compressed mode performance requirements were presented. In the document results for the case without compressed mode and for the case when TGL=7 and TGP=2 are presented. These results were used in the requirements proposed in [3]. These results are summarised in the tables below.

Table 1: The simulated results for Tx DPCH_Ec/Ior. 

Parameter
Mode
Unit
Results

Confidence level


95%
90%
50%
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Compressed mode off

dB
-17.3
-18.1
-20.6


Compressed mode on
TGL=7
TGD=2

–15.9
-16.6
-20.6

Table 2: The difference between the Tx DPCH_Ec/Ior of a channel without compressed mode and a channel with TGL=7 and TGD=2.


Unit
TGL
Compressed mode on
(TGL = 7)

Confidence level


95%
90%
50%

Difference in
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 from the case when compressed mode is off
dB


7

+1.4
+1.6
+0.0

In Figure 1 and Figure 2 the PDFs of the cases with and without compressed mode are given. 

[image: image3.png]Distribution of transmission power DPCH Ecflor {bler=0.0088){#57488) 21-Aug-2000
0.2 T T

018

014

012

0,08

0,06

002 H

=]
T
NN ENENNNNNENNNNNNNNENNNNNSNNNNNNENNNEEEEEEEEE

I

-35 =30 -25 -

ro
=]

-15 -10 -5




Figure 1: Distribution of transmission power DPCH_Ec / Ior for when compressed mode  is off.
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Figure 2: Distribution of transmission power DPCH_Ec / Ior  when compressed mode is on. TGL = 7 slots.

From the simulation results above in Table 1 and Table 2 it is seen that for the case of CDF=50% of the received power there is no difference in the amount of transmitted power. Also when calculating the average power of the simulated probability distributions in Figure 1 and Figure 2 are almost identical. When no compressed mode is used the average value of the 
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=-19.8, given from Figure 1, and when TGL=7 is simulated the 
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= -19.65, given from Figure 2.

In the table below the slot formats used, slotformat #11 when no compressed mode was used, and slotformat #11B when compressed mode with TGL=7 is used. 

Slot Format #i
Channel Bit Rate (kbps)
Channel Symbol Rate (ksps)
SF
Bits/ Slot
DPDCH Bits/Slot
DPCCH
Bits/Slot
Transmitted slots per radio frame

NTr






NData1
NData2
NTPC
NTFCI
NPilot


11
60
30
128
40
6
22
2
2
8
15

11B
120
60
64
80
12
44
4
4
16
8-14

In the frames with compressed mode, 11 and 12 slots were transmitted per frame respectively since the first 4 slots in the gap is at the end of one frame and the last 3 slots of the gap are in the beginning of the next frame. For slotformat 11, without compressed gaps, there are 420 data bits and 180 control bits transmitted per frame For slotformat 11B, with the compressed gaps, there are still 420 data bits transmitted every frame, the other available bits in the slot format are not transmitted, and there are 276 control bits.  The number of data bits transmitted is identical in the two cases, but for the control part 96 more bits are transmitted per frame in case of compressed mode. This would give an extra overhead of about 0.6 dB for the compressed mode case. From the simulations the difference is only 0.15 dB.  

The power control algorithm controls the symbol level SIR. The simulations indicates that the average received SIR per received symbol is at least the same (or slightly better (0.15-0.6= -0.45 dB)) during compressed mode frames than during normal frames. 
Proposal

New compressed mode reference patterns

Due to the problems pointed out above the Set1 pattern in the Compressed mode reference patterns 1, as defined in A.21 and A.22 in 25.101 must be changed. The proposal is to change it according the table below. 

Table A.21: Compressed mode reference pattern 1 parameters

Parameter
Set 1
Set 2
Note

TGSN (Transmission Gap Starting Slot Number)
11
11


TGL1 (Transmission Gap Length 1) 
7
7


TGL2 (Transmission Gap Length 2)
-
-
Only one gap in use.

TGD (Transmission Gap Distance) 
0
0
Only one gap in use.

TGPL1 (Transmission Gap Pattern Length) 
4
4


TGPL2 (Transmission Gap Pattern Length)
-
-
Only one pattern in use.

TGPRC (Transmission Gap Pattern Repetition Count) 
NA
NA
Defined by higher layers

TGCFN (Transmission Gap Connection Frame Number):
NA
NA
Defined by higher layers

UL/DL compressed mode selection
DL & UL
DL & UL
2 configurations possible DL &UL / DL

UL compressed mode method
SF/2
SF/2


DL compressed mode method
SF/2
Puncturing


Downlink frame type and Slot format
11B
11A


Scrambling code change
No
No


RPP ( Recovery period power control mode)
0
0


ITP ( Initial transmission power control mode)
0
0


With this compressed mode pattern the test of deltaSIR will be valid and also the compressed mode set-up is allowed.

New performance requirements

From the discussions above it can be concluded that the received symbol based SIR during frames using compressed mode and during frames without compressed mode are almost identical. Therefore the average SIR target will not change, at least not more than a few tenth of a dB, when the pattern period TGP is changed from 2 to 4 frames. 

Thereby, assuming the SIR target is identical in the two cases the simulations can be combined where 50% of the frames comes from “No Compressed Mode” case and 50% of the frames comes from the “TGL=7” case. By combining  the PDFs of the two cases the result of this case can be calculated. 

Parameter
Mode
Unit
Results

Confidence level


95%
90%
50%
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Compressed mode on
TGL=7
TGD=4


dB
-16.4
-17.2
-20.6

From these results it is concluded that the new requirements shall be 0.6 dB lower SIR requirement compared with previous requirement which is proposed in the attached CR. 

The PDF and CDF for this case are given in the figures below.
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8.9
Downlink compressed mode

Downlink compressed mode is used to create gaps in the downlink transmission, to allow the UE to make measurements on other frequencies.

8.9.1
Single link performance

The receiver single link performance of the Dedicated Traffic Channel (DCH) in compressed mode is determined by the Block Error Ratio (BLER) and transmitted DPCH_Ec/Ior power in the downlink.

The compressed mode parameters are given in clause A.5. Tests 1 and 2 are using Set 1 compressed mode pattern parameters from Table A.21 in clause A.5 while tests 3 and 4 are using Set 2 compressed mode patterns from the same table. 

8.9.1.1
Minimum requirements

For the parameters specified in Table 8.35 the downlink 
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 power measured values, which are averaged over one slot, shall be below the specified value in Table 8.36 more than 90% of the time. The measured quality on DTCH shall be as required in Table 8.36.

Downlink power control is ON during the test. Uplink TPC commands shall be error free. System simulator shall increase the transmitted power during compressed frames by the same amount that UE is expected to increase its SIR target during those frames. 

Table 8.35: Test parameter for downlink compressed mode

Parameter
Unit
Test 1
Test 2
Test 3
Test 4

Delta SIR1
dB
0
3
0
3

Delta SIR after1
dB
0
3
0
3

Delta SIR2
dB
0
0
0
0

Delta SIR after2
dB
0
0
0
0
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dBm/3.84 MHz
-60

Information Data Rate
kbps
12.2

Propagation condition

Case 2

Target quality value on DTCH
BLER
0.01

Maximum_DL_Power
dB
7

Minimum_DL_Power
dB
-18

Limited_Power_Raise_Used
-
"Not used"

Table 8.36: Requirements in downlink compressed mode

Parameter
Unit
Test 1
Test 2
Test 3
Test 4
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dB
-15.4 
No requirements
-15.4
No requirements

Measured quality of compressed and recovery frames
BLER
No requirements
<0.001
No requirements
<0.001

Measured quality on DTCH
BLER
0.01 ( 30 %

A.5
DL reference compressed mode parameters

Parameters described in Table A.21 are used in some test specified in TS 25.101 while parameters described in Table A.22 are used in some tests specified in TS 25.133. 

Set 1 parameters in Table A.21 are applicable when compressed mode by spreading factor reduction is used in downlink. Set 2 parameters in Table A.21 are applicable when compressed mode by puncturing is used in downlink. 

Table A.21: Compressed mode reference pattern 1 parameters

Parameter
Set 1
Set 2
Note

TGSN (Transmission Gap Starting Slot Number)
11
11


TGL1 (Transmission Gap Length 1) 
7
7


TGL2 (Transmission Gap Length 2)
-
-
Only one gap in use.

TGD (Transmission Gap Distance) 
0
0
Only one gap in use.

TGPL1 (Transmission Gap Pattern Length) 
 4
4


TGPL2 (Transmission Gap Pattern Length)
-
-
Only one pattern in use.

TGPRC (Transmission Gap Pattern Repetition Count) 
NA
NA
Defined by higher layers

TGCFN (Transmission Gap Connection Frame Number):
NA
NA
Defined by higher layers

UL/DL compressed mode selection
DL & UL
DL & UL
2 configurations possible DL &UL / DL

UL compressed mode method
SF/2
SF/2


DL compressed mode method
SF/2
Puncturing


Downlink frame type and Slot format
11B
11A


Scrambling code change
No
No


RPP ( Recovery period power control mode)
0
0


ITP ( Initial transmission power control mode)
0
0


Table A.22: Compressed mode reference pattern 2 parameters

Parameter
Set 1
Set 2
Note

TGSN (Transmission Gap Starting Slot Number)
4
4


TGL1 (Transmission Gap Length 1) 
7
7


TGL2 (Transmission Gap Length 2)
-
-
Only one gap in use.

TGD (Transmission Gap Distance) 
0
0


TGPL1 (Transmission Gap Pattern Length) 
3
12


TGPL2 (Transmission Gap Pattern Length)
-
-
Only one pattern in use.

TGPRC (Transmission Gap Pattern Repetition Count) 
NA
NA
Defined by higher layers

TGCFN (Transmission Gap Connection Frame Number):
NA
NA
Defined by higher layers

UL/DL compressed mode selection
DL & UL
DL & UL
2 configurations possible. DL & UL / DL

UL compressed mode method
SF/2
SF/2


DL compressed mode method
SF/2
SF/2


Downlink frame type and Slot format
11B
11B


Scrambling code change
No
No


RPP (Recovery period power control mode)
0
0


ITP (Initial transmission power control mode)
0
0
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