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Introduction:

BLER testing is a core measurement for all Performance Tests (TS34.121 clause 7)

R&S became aware that the current definition of the 12.2kbit/s RMC is not usable for testing in all cases, especially when  the UL data rate is  12.2 kbit/s sole  together with equal and higher DL data rates according  to UE capability class. 

Statements:

1) DL RMC is the stimulus for the UE BLER Test. The UL RMC represents the loop-back.

2) RMC 12.2 kbit/s RLC AM is not possible because (RLC size = 224 bits) in the data field is not octet aligned.

See TS 25.322 Subclause 9.2 Formats, especially 9.2.1.4 AMD PDU. In contrast to 9.2.1.2 TMD PDU, which explicitly allows non octet aligned data.

3) A mix AM and TM on UL and DL is not possible.

4) UL and DL can carry different bit rates depending on the UE capability class.

5) If (Bit rate UL) > (Bit rate DL) then no problem (green). 

6) If (Bit rate UL) = (Bit rate DL) then with (UL-CRC off) the data field of DL +DL-CRC can completely be mapped onto the uplink. (grey)  Otherwise DL-Data with UL-CRC are looped back. UL-CRC is not usable for testing and ousts DL-CRC. 

7) If (Size UL) < (Size DL) then BLER in RLC TM and TL2 is not possible, only DBLER or RLC AM (blue and red)

8) 34.121 currently stipulates to use TL 2 for all BLER tests 

9) What is DBLER? The Data field, received by the UE, can only be partly looped back. To conclude on the BLER, evaluating this incomplete information,  is questionable.    

                   UL:

DL:
RMC 12.2kbit/s 1)
RMC 64kbit/s
RMC 144kbit/s
RMC 384kbit/s

RMC 12.2kbit/s 1)
RLC TM, TL2, (UL CRC off)
 RLC TM, TL2
RLC TM, TL2
RLC TM, TL2

RMC 64kbit/s
RLC TM, TL2 (only DBLER)
RLC TMTL2, (UL CRC off)
RLC TM, TL2
RLC TM, TL2

RMC 144kbit/s
RLC TM, TL2 (only DBLER)
RLC AM or

TL2 (only DBLER)
RLC TM, TL2, (UL CRC off)


RLC TM, TL2

RMC 384kbit/s
RLC TM, TL2 (only DBLER)
 RLC AM or

TL2 (only DBLER)
RLC AM or

TL2 (only DBLER)
RLC TM, TL2, (UL CRC off)

BER/BLER Test configuration:

a) RLC TM and TL2 is possible

b) RLC TM and TL2 is possible when UL CRC is disabled. This is currently not defined in 34.121
c) RLC TM and TL2 can only be used for DBLER tests.
d) RLC AM (counting ACK/NACKs) can be used. [RLC TM and TL2 can only be used for DBLER tests.]
Possible solutions:

· Testing of the DL 64/144/384 kbit/s using UL 12.2 kbit/s remains not possible. (This is not acceptable as it leaves a hole in the specification.)

· Define a new UL channel configuration with RLC AM to enable AM  for the lowest UE class to allow DL AM RLC for 64/144/384 kbit/s. (Auxiliary Measurement Channel AUXMC) 

· Measure only the lower bound of the BLER (here called DBLER) by using test loop mode 2 and calculate the expected BLER value from the ratio of the different sizes of UL and DL transport blocks.

· Do not mandate TL 1 and TL 2 in 34.121 and leave it open to the operator of the test, which one to use. There should be no difference, if both TLs are implemented correctly.

· Stipulate TL 1. This is a Non-Possibility, as it contradicts with BTFD (Blind Transport Format Detection) and cannot be used with RMC 12.2 kbit/s

Rohde & Schwarz prefers  the arrow  marked possibilities. 

Detailed Proposal:

We propose not to mandate any Test Loop and hence to undo parts of CR  241 (Title: Removal of uplink dummy DCCH transmission function.

Within this CR   TL 2 is mandated)

Recall the history: 

Nokia feared that TL 1 and TL 2 might create contradicting measurement results and proposed to use a uniform test method. In  Annex C Reference Measurement Channels  TL1 was mandated

R&S showed that TL 1 is not applicable for BTFD tests and other drawbacks and showed that TL2 is more comprehensive for testing. Hence R&S proposed to use TL 2, which is currently in TS 34.121 Annex C

We propose to generate an informative annex, containing:

1) an array containing proposals how to measure BLER for any UL DL data rate combination

                        UL:

DL:
RMC 12.2kbit/s 1)
RMC 64kbit/s
RMC 144kbit/s
RMC 384kbit/s

RMC 12.2kbit/s 1)
RLC TM, TL2, (UL CRC off)
 RLC TM, TL2
RLC TM, TL2
RLC TM, TL2

RMC 64kbit/s
RLC AM using AUXMC

(ACK/NACK count)
RLC TMTL2, (UL CRC off)
RLC TM, TL2
RLC TM, TL2

RMC 144kbit/s
RLC   AM using AUX MC

(ACK/NACK count)
RLC AM 

(ACK/NACK count)
RLC TM, TL2, (UL CRC off)


RLC TM, TL2

RMC 384kbit/s
RLC  AM using AUX MC

(ACK/NACK count)
 RLC AM 

(ACK/NACK count)
RLC AM 

(ACK/NACK count)
RLC TM, TL2, (UL CRC off)

In the red and blue area BLER is tested by ACK/NACK counting.

Note 1:

To ensure that the UL-ACK/NACK is generated compatible with the DL data and DL CRC in the UE, a verification test needs to be created 

Note 2:

There is a side condition in all Performance Tests: Maximum uplink power. This can be fulfilled by closing TL1.

In the grey and green area BLER is tested by observing the looped back data field containing the DL Data and DL CRC closing TL2.

Note 3: hence we need TL 2 and TL1

2) Informative examples for UL-CRC off, for 12.2 kbit/s, 64 kbit/s, 144 kbit/s, 384 kbit/s each

Modified RMCs with UL CRC off:

12.2 kbit/s RMC (13 kbit/s RMC)

Higher

Layer
RAB/Signalling RB
RAB
SRB

RLC
Logical channel type
DTCH
DCCH


RLC mode
TM
UM/AM


Payload sizes, bit
260
88/80


Max data rate, bps
13000
2200/2000


PDU header, bit
N/A
8/16


TrD PDU header, bit
0
N/A

MAC
MAC header, bit
0
4


MAC multiplexing
N/A
Yes

Layer 1
TrCH type
DCH
DCH


Transport Channel Identity
1
5


TB sizes, bit
260
100


TFS
TF0, bits
0*260
0*100



TF1, bits
1*260
1*100


TTI, ms
20
40


Coding type
Convolution Coding
Convolution Coding


Coding Rate
1/3
1/3


CRC, bit
0
12


Max number of bits/TTI after channel coding
804
360


Uplink: Max number of bits/radio frame before rate matching
402
90


RM attribute
256
256

64 kbit/s RMC (64.8 kbit/s RMC)

Higher

Layer
RAB/Signalling RB
RAB
SRB

RLC
Logical channel type
DTCH
DCCH


RLC mode
TM
UM/AM


Payload sizes, bit
1296
88/80


Max data rate, bps
64800
2200/2000


PDU header, bit
N/A
8/16


TrD PDU header, bit
0
N/A

MAC
MAC header, bit
0
4


MAC multiplexing
N/A
Yes

Layer 1
TrCH type
DCH
DCH


Transport Channel Identity
1
5


TB sizes, bit
1296
100


TFS
TF0, bits
0*1296
0*100



TF1, bits
1*1296
1*100


TTI, ms
20
40


Coding type
Turbo Coding
Convolution Coding


Coding Rate
N/A
1/3


CRC, bit
0
12


Max number of bits/TTI after channel coding
3900
360


Uplink: Max number of bits/radio frame before rate matching
1950
90


RM attribute
256
256

 144 kbit/s RMC (144.8 kbit/s RMC)

Higher

Layer
RAB/Signalling RB
RAB
SRB

RLC
Logical channel type
DTCH
DCCH


RLC mode
TM
UM/AM


Payload sizes, bit
2896
88/80


Max data rate, bps
144800
2200/2000


PDU header, bit
N/A
8/16


TrD PDU header, bit
0
N/A

MAC
MAC header, bit
0
4


MAC multiplexing
N/A
Yes

Layer 1
TrCH type
DCH
DCH


Transport Channel Identity
1
5


TB sizes, bit
2896
100


TFS
TF0, bits
0*2896
0*100



TF1, bits
1*2896
1*100


TTI, ms
20
40


Coding type
Turbo Coding
Convolution Coding


Coding Rate
N/A
1/3


CRC, bit
0
12


Max number of bits/TTI after channel coding
8700
360


Uplink: Max number of bits/radio frame before rate matching
4350
90


RM attribute
256
256

384 kbit/s RMC (385.6 kbit/s RMC)

Higher

Layer
RAB/Signalling RB
RAB
SRB

RLC
Logical channel type
DTCH
DCCH


RLC mode
TM
UM/AM


Payload sizes, bit
3856
88/80


Max data rate, bps
385600
2200/2000


PDU header, bit
N/A
8/16


TrD PDU header, bit
0
N/A

MAC
MAC header, bit
0
4


MAC multiplexing
N/A
Yes

Layer 1
TrCH type
DCH
DCH


Transport Channel Identity
1
5


TB sizes, bit
3856
100


TFS
TF0, bits
0*3856
0*100



TF1, bits
1*3856
1*100


TTI, ms
10
40


Coding type
Turbo Coding
Convolution Coding


Coding Rate
N/A
1/3


CRC, bit
0
12


Max number of bits/TTI after channel coding
11580
360


Uplink: Max number of bits/radio frame before rate matching
11580
90


RM attribute
256
256

3) Informative example for an auxiliary 12,2 Kbit/s channel, which is octet aligned. (AUX Measurement Channel  12.2 kbit/s, AUX MC) 

Aux-MC with AM-RLC for low capability UEs (as a substitute for the RMC 12.2 kbit/s):

Higher

Layer
RAB/Signalling RB
RAB
SRB

RLC
Logical channel type
DTCH
DCCH


RLC mode
AM
UM/AM


Payload sizes, bit
224
88/80


Max data rate, bps
11200
2200/2000


PDU header, bit
16
8/16


TrD PDU header, bit
N/A
N/A

MAC
MAC header, bit
0
4


MAC multiplexing
N/A
Yes

Layer 1
TrCH type
DCH
DCH


Transport Channel Identity
1
5


TB sizes, bit
240
100


TFS
TF0, bits
0*240
0*100



TF1, bits
1*240
1*100


TTI, ms
20
40


Coding type
Convolution Coding
Convolution Coding


Coding Rate
1/3
1/3


CRC, bit
16
12


Max number of bits/TTI after channel coding
792
360


Uplink: Max number of bits/radio frame before rate matching
396
90


RM attribute
256
256

Draft CR below:

3GPP TSG-T1 Meeting #20
Tdoc (
T1-030xxx
Munich, Germany, 28 July – 1 August 2003

CR-Form-v7

CHANGE REQUEST



(

34.121
CR

(

rev

(

Current version:
3.13.0
(




For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.



Proposed change affects:
(

UICC apps(


ME
x
Radio Access Network

Core Network




Title:
(

12.2 kbit/s RMC is insufficient for BLER testing




Source:
(

Rohde & Schwarz




Work item code:
(



Date: (

2003-07-17







Category:
(

F

Release: (

99


Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
Use one of the following releases:
2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)




Reason for change:
(

The current definition of the 12.2kbit/s RMC is not usable for testing in all cases, especially for BLER testing  when  the UL data rate is  12.2 kbit/s sole  together with higher DL data rates according  to UE capability class.




Summary of change:
(

1) The mandatory use of Test Loop 2 as sole test loop is removed

2) An informative annex is introduced, that helps to select and setup correct measurement channels for all data rate combinations in uplink and downlink.  






Consequences if 
(

not approved:
BLER Tests with  (DL data rate > 12.2 kbit/s UL data rate) are impossible

BLER Tests with  (DL data rate = UL data rate) are ambiguous






Clauses affected:
(

Modified: Annex C.2.1, C.2.2, C.2.3, C.2.4,

New:     Annex  C.6, C.6.1, C.6.2, C.6.3, C.6.4, C.6.5, C.6.6, C.6.7





Y
N



Other specs
(


X
 Other core specifications
(



affected:

X
 Test specifications




X
 O&M Specifications





Other comments:
(



How to create CRs using this form:

Comprehensive information and tips about how to create CRs can be found at http://www.3gpp.org/specs/CR.htm.  Below is a brief summary:

1)
Fill out the above form. The symbols above marked (
 contain pop-up help information about the field that they are closest to.

2)
Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word "revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be downloaded from the 3GPP server under ftp://ftp.3gpp.org/specs/ For the latest version, look for the directory name with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings.

3)
With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of the clause containing the first piece of changed text.  Delete those parts of the specification which are not relevant to the change request.

< Start of modification >

Annex C (normative):
Measurement channels

C.1
General

The measurement channels in this annex are defined to derive the requirements in clauses 5, 6 and 7. The measurement channels represent example configuration of radio access bearers for different data rates.

The measurement channel for 12,2 kbps shall be supported by any UE both in up- and downlink. Support for other measurement channels is depending on the UE Radio Access capabilities.

C.2
UL reference measurement channel

C.2.1
UL reference measurement channel (12,2 kbps)

The parameters for the 12,2 kbps UL reference measurement channel are specified in table C.2.1.1, table C 2.1.2, table C 2.1.3 and table C.2.1.4. The channel coding for information is shown in figure C.2.1 

Table C.2.1.1: UL reference measurement channel physical parameters (12,2 kbps)

Parameter
Level
Unit

Information bit rate
12,2
kbps

DPDCH
60
kbps

DPCCH
15
kbps

DPCCH Slot Format #i
0
-

DPCCH/DPDCH power ratio
5,46
dB

TFCI
On
-

Repetition
23
%

NOTE:
Slot Format #2 is used for closed loop tests in clause 7.6.2. Slot Format #2 and #5 are used for site selection diversity transmission tests in subclause 7.6.3.














































































































Table C.2.1.2: UL reference measurement channel using RLC-AM for DTCH, transport channel parameters (12.2 kbps)
Higher

Layer
RAB/Signalling RB
RAB
SRB

RLC
Logical channel type
DTCH
DCCH


RLC mode
AM
UM/AM


Payload sizes, bit
228
88/80


Max data rate, bps
11400
2200/2000


PDU header, bit
16
8/16


TrD PDU header, bit
N/A
N/A

MAC
MAC header, bit
0
4


MAC multiplexing
N/A
Yes

Layer 1
TrCH type
DCH
DCH


Transport Channel Identity
1
5


TB sizes, bit
244
100


TFS
TF0, bits
0*244
0*100



TF1, bits
1*244
1*100


TTI, ms
20
40


Coding type
Convolution Coding
Convolution Coding


Coding Rate
1/3
1/3


CRC, bit
16
12


Max number of bits/TTI after channel coding
804
360


Uplink: Max number of bits/radio frame before rate matching
402
90


RM attribute
256
256

Table C.2.1.3: UL reference measurement channel, TFCS (12.2 kbps)
TFCS size
4

TFCS
(DTCH, DCCH)=

(TF0, TF0), (TF1, TF0), (TF0, TF1), (TF1, TF1)

Note: The TFCs except for (TF1, TF1) are belonging to minimum set of TFCs.
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Figure C.2.1 (Informative): Channel coding of UL reference measurement channel (12,2 kbps)

C.2.2
UL reference measurement channel (64 kbps)

The parameters for the 64 kbps UL reference measurement channel are specified in table C.2.2.1, table C 2.2.2, table C 2.2.3 and table C.2.2.4. The channel coding for information is shown in figure C.2.2. 
Table C.2.2.1: UL reference measurement channel (64 kbps)

Parameter
Level
Unit

Information bit rate
64
Kbps

DPDCH
240
Kbps

DPCCH
15
Kbps

DPCCH Slot Format #i
0
-

DPCCH/DPDCH
9,54
DB

TFCI
On
-

Repetition
18
%

Table C.2.2.2: UL reference measurement channel using RLC-TM for DTCH, transport channel parameters (64 kbps)
Higher

Layer
RAB/Signalling RB
RAB
SRB

RLC
Logical channel type
DTCH
DCCH


RLC mode
TM
UM/AM


Payload sizes, bit
1280
88/80


Max data rate, bps
64000
2200/2000


PDU header, bit
N/A
8/16


TrD PDU header, bit
0
N/A

MAC
MAC header, bit
0
4


MAC multiplexing
N/A
Yes

Layer 1
TrCH type
DCH
DCH


Transport Channel Identity
1
5


TB sizes, bit
1280
100


TFS
TF0, bits
0*1280
0*100



TF1, bits
1*1280
1*100


TTI, ms
20
40


Coding type
Turbo Coding
Convolution Coding


Coding Rate
N/A
1/3


CRC, bit
16
12


Max number of bits/TTI after channel coding
3900
360


Uplink: Max number of bits/radio frame before rate matching
1950
90


RM attribute
256
256

Table C.2.2.3: UL reference measurement channel using RLC-AM for DTCH, transport channel parameters (64 kbps)

Higher

Layer
RAB/Signalling RB
RAB
SRB

RLC
Logical channel type
DTCH
DCCH


RLC mode
AM
UM/AM


Payload sizes, bit
1264
88/80


Max data rate, bps
63200
2200/2000


PDU header, bit
16
8/16


TrD PDU header, bit
N/A
N/A

MAC
MAC header, bit
0
4


MAC multiplexing
N/A
Yes

Layer 1
TrCH type
DCH
DCH


Transport Channel Identity
1
5


TB sizes, bit
1280
100


TFS
TF0, bits
0*1280
0*100



TF1, bits
1*1280
1*100


TTI, ms
20
40


Coding type
Turbo Coding
Convolution Coding


Coding Rate
N/A
1/3


CRC, bit
16
12


Max number of bits/TTI after channel coding
3900
360


Uplink: Max number of bits/radio frame before rate matching
1950
90


RM attribute
256
256

Table C.2.2.4: UL reference measurement channel, TFCS (64 kbps)
TFCS size
4

TFCS
(DTCH, DCCH)=

(TF0, TF0), (TF1, TF0), (TF0, TF1), (TF1, TF1)

Note: The TFCs except for (TF1, TF1) are belonging to minimum set of TFCs.
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Figure C.2.2 (Informative): Channel coding of UL reference measurement channel (64 kbps)

C.2.3
UL reference measurement channel (144 kbps)

The parameters for the 144 kbps UL reference measurement channel are specified in table C.2.3.1, table C 2.3.2, table C 2.3.3 and table C.2.3.4. The channel coding for information is shown in figure C.2.3. 
Table C.2.3.1: UL reference measurement channel (144 kbps)

Parameter
Level
Unit

Information bit rate
144
kbps

DPDCH
480
kbps

DPCCH
15
kbps

DPCCH Slot Format #i
0
-

DPCCH/DPDCH power ratio
11,48
dB

TFCI
On
-

Repetition
8
%

Table C.2.3.2: UL reference measurement channel using RLC-TM for DTCH, transport channel parameters (144 kbps)
Higher

Layer
RAB/Signalling RB
RAB
SRB

RLC
Logical channel type
DTCH
DCCH


RLC mode
TM
UM/AM


Payload sizes, bit
2880
88/80


Max data rate, bps
144000
2200/2000


PDU header, bit
N/A
8/16


TrD PDU header, bit
0
N/A

MAC
MAC header, bit
0
4


MAC multiplexing
N/A
Yes

Layer 1
TrCH type
DCH
DCH


Transport Channel Identity
1
5


TB sizes, bit
2880
100


TFS
TF0, bits
0*2880
0*100



TF1, bits
1*2880
1*100


TTI, ms
20
40


Coding type
Turbo Coding
Convolution Coding


Coding Rate
N/A
1/3


CRC, bit
16
12


Max number of bits/TTI after channel coding
8700
360


Uplink: Max number of bits/radio frame before rate matching
4350
90


RM attribute
256
256

Table C.2.3.3: UL reference measurement channel using RLC-AM for DTCH, transport channel parameters (144 kbps)
Higher

Layer
RAB/Signalling RB
RAB
SRB

RLC
Logical channel type
DTCH
DCCH


RLC mode
AM
UM/AM


Payload sizes, bit
2864
88/80


Max data rate, bps
143200
2200/2000


PDU header, bit
16
8/16


TrD PDU header, bit
N/A
N/A

MAC
MAC header, bit
0
4


MAC multiplexing
N/A
Yes

Layer 1
TrCH type
DCH
DCH


Transport Channel Identity
1
5


TB sizes, bit
2880
100


TFS
TF0, bits
0*2880
0*100



TF1, bits
1*2880
1*100


TTI, ms
20
40


Coding type
Turbo Coding
Convolution Coding


Coding Rate
N/A
1/3


CRC, bit
16
12


Max number of bits/TTI after channel coding
8700
360


Uplink: Max number of bits/radio frame before rate matching
4350
90


RM attribute
256
256

Table C.2.3.4: UL reference measurement channel, TFCS (144 kbps)
TFCS size
4

TFCS
(DTCH, DCCH)=

(TF0, TF0), (TF1, TF0), (TF0, TF1), (TF1, TF1)

Note: The TFCs except for (TF1, TF1) are belonging to minimum set of TFCs.
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Figure C.2.3 (Informative): Channel coding of UL reference measurement channel (144 kbps)

C.2.4
UL reference measurement channel (384 kbps)

The parameters for the 384 kbps UL reference measurement channel are specified in table C.2.4.1, table C 2.4.2, table C 2.4.3 and table C.2.4.4. The channel coding for information is shown in figure C.2.4. 
Table C.2.4.1: UL reference measurement channel (384 kbps)

Parameter
Level
Unit

Information bit rate
384
kbps

DPDCH
960
kbps

DPCCH
15
kbps

DPCCH Slot Format #i
0
-

DPCCH/DPDCH power ratio
-11,48
dB

TFCI
On
-

Puncturing
18
%

Table C.2.4.2: UL reference measurement channel using RLC-TM for DTCH, transport channel parameters (384 kbps)
Higher

Layer
RAB/Signalling RB
RAB
SRB

RLC
Logical channel type
DTCH
DCCH


RLC mode
TM
UM/AM


Payload sizes, bit
3840
88/80


Max data rate, bps
384000
2200/2000


PDU header, bit
N/A
8/16


TrD PDU header, bit
0
N/A

MAC
MAC header, bit
0
4


MAC multiplexing
N/A
Yes

Layer 1
TrCH type
DCH
DCH


Transport Channel Identity
1
5


TB sizes, bit
3840
100


TFS
TF0, bits
0*3840
0*100



TF1, bits
1*3840
1*100


TTI, ms
10
40


Coding type
Turbo Coding
Convolution Coding


Coding Rate
N/A
1/3


CRC, bit
16
12


Max number of bits/TTI after channel coding
11580
360


Uplink: Max number of bits/radio frame before rate matching
11580
90


RM attribute
256
256

Table C.2.4.3: UL reference measurement channel using RLC-AM for DTCH, transport channel parameters (384 kbps)
Higher

Layer
RAB/Signalling RB
RAB
SRB

RLC
Logical channel type
DTCH
DCCH


RLC mode
AM
UM/AM


Payload sizes, bit
3824
88/80


Max data rate, bps
382400
2200/2000


PDU header, bit
16
8/16


TrD PDU header, bit
N/A
N/A

MAC
MAC header, bit
0
4


MAC multiplexing
N/A
Yes

Layer 1
TrCH type
DCH
DCH


Transport Channel Identity
1
5


TB sizes, bit
3840
100


TFS
TF0, bits
0*3840
0*100



TF1, bits
1*3840
1*100


TTI, ms
10
40


Coding type
Turbo Coding
Convolution Coding


Coding Rate
N/A
1/3


CRC, bit
16
12


Max number of bits/TTI after channel coding
11580
360


Uplink: Max number of bits/radio frame before rate matching
11580
90


RM attribute
256
256

Table C.2.4.4: UL reference measurement channel, TFCS (384 kbps)
TFCS size
4

TFCS
(DTCH, DCCH)=

(TF0, TF0), (TF1, TF0), (TF0, TF1), (TF1, TF1)

Note: The TFCs except for (TF1, TF1) are belonging to minimum set of TFCs.
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Figure C.2.4 (informative): Channel coding of UL reference measurement channel (384 kbps)

C.2.5
UL reference measurement channel (768 kbps) 

The parameters for the UL measurement channel for 768 kbps are specified in table C.2.5.1, table C 2.5.2, table C 2.5.3 and table C.2.5.4. 
Table C.2.5.1: UL reference measurement channel, physical parameters (768 kbps)

Parameter
Level
Unit

Information bit rate
2*384
kbps

DPDCH1
960
kbps

DPDCH2
960
kbps

DPCCH 
15
kbps

DPCCH Slot Format #i
0
-

DPCCH/DPDCH power ratio
-11.48
dB

TFCI
On
-

Puncturing 
18
%

Table C.2.5.2: UL reference measurement channel using RLC-TM for DTCH, transport channel parameters (768 kbps)

Higher

Layer
RAB/Signalling RB
RAB
SRB

RLC
Logical channel type
DTCH
DCCH


RLC mode
TM
UM/AM


Payload sizes, bit
7680
88/80


Max data rate, bps
768000
2200/2000


PDU header, bit
N/A
8/16


TrD PDU header, bit
0
N/A

MAC
MAC header, bit
0
4


MAC multiplexing
N/A
Yes

Layer 1
TrCH type
DCH
DCH


Transport Channel Identity
1
5


TB sizes, bit
3840
100


TFS
TF0, bits
0*3840
0*100



TF1, bits
2*3840
1*100


TTI, ms
10
40


Coding type
Turbo Coding
Convolution Coding


Coding Rate
N/A
1/3


CRC, bit
16
12


Max number of bits/TTI after channel coding
23160
360


Uplink: Max number of bits/radio frame before rate matching
23160
90


RM attribute
256
256

Table C.2.5.3: UL reference measurement channel using RLC-AM for DTCH, transport channel parameters (768 kbps)

Higher

Layer
RAB/Signalling RB
RAB
SRB

RLC
Logical channel type
DTCH
DCCH


RLC mode
TM
UM/AM


Payload sizes, bit
7664
88/80


Max data rate, bps
766400
2200/2000


PDU header, bit
16
8/16


TrD PDU header, bit
N/A
N/A

MAC
MAC header, bit
0
4


MAC multiplexing
N/A
Yes

Layer 1
TrCH type
DCH
DCH


Transport Channel Identity
1
5


TB sizes, bit
3840
100


TFS
TF0, bits
0*3840
0*100



TF1, bits
2*3840
1*100


TTI, ms
10
40


Coding type
Turbo Coding
Convolution Coding


Coding Rate
N/A
1/3


CRC, bit
16
12


Max number of bits/TTI after channel coding
23160
360


Uplink: Max number of bits/radio frame before rate matching
23160
90


RM attribute
256
256

Table C.2.5.4: UL reference measurement channel, TFCS (768 kbps)
TFCS size
4

TFCS
(DTCH, DCCH)=

(TF0, TF0), (TF1, TF0), (TF0, TF1), (TF1, TF1)

Note: The TFCs except for (TF1, TF1) are belonging to minimum set of TFCs.

< End of modification >
< new annex >
C.6
Auxiliary measurement channels (informative)

C.6.1
Introduction

BLER tests with (UL data rate ≤ DL data rate) need special attention. This annex suggests a choice of  measurement channels for all UL-DL –data-rate combinations.

C.6.2
Usage of auxiliary measurement channels

Table C.6.2  how to measure BLER for any UL DL data rate combination

                          UL:

DL:
RMC 12.2kbit/s
RMC 64kbit/s
RMC 144kbit/s
RMC 384kbit/s

RMC 12.2kbit/s 1)
RLC TM, TL2, (UL CRC off, see C.6.3)
 RLC TM, TL2
RLC TM, TL2
RLC TM, TL2

RMC 64kbit/s
RLC AM using AUXMC, See C.6.7

(ACK/NACK count)
RLC TMTL2, (UL CRC off, see C.6.4)
RLC TM, TL2
RLC TM, TL2

RMC 144kbit/s
RLC  AM using AUX MC,  See C.6.7

(ACK/NACK count)
RLC AM 

(ACK/NACK count)
RLC TM, TL2, (UL CRC off, see C.6.5)


RLC TM, TL2

RMC 384kbit/s
RLC  AM using AUX MC,  See C.6.7

(ACK/NACK count)
 RLC AM 

(ACK/NACK count)
RLC AM 

(ACK/NACK count)
RLC TM, TL2, (UL CRC off, see C.6.6)

In the red and blue area BLER is tested by ACK/NACK counting.

Note 2:

There is a side condition in all Performance Tests: Maximum uplink power. This can be fulfilled by closing TL1.

In the grey and green area BLER is tested by observing the looped back data field containing the DL Data and DL CRC closing TL2.

C.6.3
UL-CRC off for 12.2 kbit/s RMC

Table C.6.3      12.2 kbit/s RMC (13 kbit/s RMC)

Higher

Layer
RAB/Signalling RB
RAB
SRB

RLC
Logical channel type
DTCH
DCCH


RLC mode
TM
UM/AM


Payload sizes, bit
260
88/80


Max data rate, bps
13000
2200/2000


PDU header, bit
N/A
8/16


TrD PDU header, bit
0
N/A

MAC
MAC header, bit
0
4


MAC multiplexing
N/A
Yes

Layer 1
TrCH type
DCH
DCH


Transport Channel Identity
1
5


TB sizes, bit
260
100


TFS
TF0, bits
0*260
0*100



TF1, bits
1*260
1*100


TTI, ms
20
40


Coding type
Convolution Coding
Convolution Coding


Coding Rate
1/3
1/3


CRC, bit
0
12


Max number of bits/TTI after channel coding
804
360


Uplink: Max number of bits/radio frame before rate matching
402
90


RM attribute
256
256

C.6.4
UL-CRC off for 64 kbit/s RMC

                            Table C.6.4      64 kbit/s RMC (64.8 kbit/s RMC)

Higher

Layer
RAB/Signalling RB
RAB
SRB

RLC
Logical channel type
DTCH
DCCH


RLC mode
TM
UM/AM


Payload sizes, bit
1296
88/80


Max data rate, bps
64800
2200/2000


PDU header, bit
N/A
8/16


TrD PDU header, bit
0
N/A

MAC
MAC header, bit
0
4


MAC multiplexing
N/A
Yes

Layer 1
TrCH type
DCH
DCH


Transport Channel Identity
1
5


TB sizes, bit
1296
100


TFS
TF0, bits
0*1296
0*100



TF1, bits
1*1296
1*100


TTI, ms
20
40


Coding type
Turbo Coding
Convolution Coding


Coding Rate
N/A
1/3


CRC, bit
0
12


Max number of bits/TTI after channel coding
3900
360


Uplink: Max number of bits/radio frame before rate matching
1950
90


RM attribute
256
256

C.6.5
UL-CRC off for 144 kbit/s RMC

Table C.6.5      144 kbit/s RMC (144.8 kbit/s RMC)

Higher

Layer
RAB/Signalling RB
RAB
SRB

RLC
Logical channel type
DTCH
DCCH


RLC mode
TM
UM/AM


Payload sizes, bit
2896
88/80


Max data rate, bps
144800
2200/2000


PDU header, bit
N/A
8/16


TrD PDU header, bit
0
N/A

MAC
MAC header, bit
0
4


MAC multiplexing
N/A
Yes

Layer 1
TrCH type
DCH
DCH


Transport Channel Identity
1
5


TB sizes, bit
2896
100


TFS
TF0, bits
0*2896
0*100



TF1, bits
1*2896
1*100


TTI, ms
20
40


Coding type
Turbo Coding
Convolution Coding


Coding Rate
N/A
1/3


CRC, bit
0
12


Max number of bits/TTI after channel coding
8700
360


Uplink: Max number of bits/radio frame before rate matching
4350
90


RM attribute
256
256

C.6.6
UL-CRC off for 384 kbit/s RMC

Table C.6.6      384 kbit/s RMC (385.6 kbit/s RMC)

Higher

Layer
RAB/Signalling RB
RAB
SRB

RLC
Logical channel type
DTCH
DCCH


RLC mode
TM
UM/AM


Payload sizes, bit
3856
88/80


Max data rate, bps
385600
2200/2000


PDU header, bit
N/A
8/16


TrD PDU header, bit
0
N/A

MAC
MAC header, bit
0
4


MAC multiplexing
N/A
Yes

Layer 1
TrCH type
DCH
DCH


Transport Channel Identity
1
5


TB sizes, bit
3856
100


TFS
TF0, bits
0*3856
0*100



TF1, bits
1*3856
1*100


TTI, ms
10
40


Coding type
Turbo Coding
Convolution Coding


Coding Rate
N/A
1/3


CRC, bit
0
12


Max number of bits/TTI after channel coding
11580
360


Uplink: Max number of bits/radio frame before rate matching
11580
90


RM attribute
256
256

C.6.7
Aux Measurement Channel for 12.2 kbit/s  AM-RMC

Table C.6.7 Aux-MC with AM-RLC for low capability UEs (as a substitute for the RMC 12.2 kbit/s
Higher

Layer
RAB/Signalling RB
RAB
SRB

RLC
Logical channel type
DTCH
DCCH


RLC mode
AM
UM/AM


Payload sizes, bit
224
88/80


Max data rate, bps
11200
2200/2000


PDU header, bit
16
8/16


TrD PDU header, bit
N/A
N/A

MAC
MAC header, bit
0
4


MAC multiplexing
N/A
Yes

Layer 1
TrCH type
DCH
DCH


Transport Channel Identity
1
5


TB sizes, bit
240
100


TFS
TF0, bits
0*240
0*100



TF1, bits
1*240
1*100


TTI, ms
20
40


Coding type
Convolution Coding
Convolution Coding


Coding Rate
1/3
1/3


CRC, bit
16
12


Max number of bits/TTI after channel coding
792
360


Uplink: Max number of bits/radio frame before rate matching
396
90


RM attribute
256
256
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