3GPP TSG-RAN1 Meeting #55bis
(
 R1-090495
Ljubljana, Slovenia, January 12th – 16th, 2008
	CR-Form-v9.4

	CHANGE REQUEST

	

	(

	36.212
	CR
	
0074
	(

rev
	3
	(

Current version:
	8.5.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	x
	Radio Access Network
	x
	Core Network
	


	

	Title:
(

	Correction of control MCS offset and SRS symbol puncturing

	
	

	Source to WG:
(

	LGE

	Source to TSG:
(

	RAN1

	
	

	Work item code:
(

	LTE-Phys
	
	Date: (

	12/01/2009

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-8

	
	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:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)

	
	

	Reason for change:
(

	Small ambiguity in the specification regarding parameter N_symb^PUSCH and N_SRS.

	
	

	Summary of change:
(

	(1) Clarification of Nsym^PUSCH parameter definition in section 3.2 symbols

(2) Clarification to section 5.2.2.6 that parameter N_symb^PUSCH for CQI MCS calucation are obtained from the initial transmission and not from the current transmission.
(3) N_symb^PUSCH is being ultilized in interleaver section of 5.2.2.8 is further clarified the N_symb^PUSCH is obtained from the the current transmission.
(4) For the CQI only transmission in section 5.2.4.1, the N_symb^PUSCH is clarified that it is obtained from the current subframe, since the CQI only transmission does not have HARQ retransmission thus there is no notion of initial transmssion.

	
	

	Consequences if 
(

not approved:
	Ambiguous interpretation of the specification

	
	

	Clauses affected:
(

	3.2, 5.2.2.6, 5.2.2.8, 5.2.4.1

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	

	affected:
	
	x
	 Test specifications
	

	
	
	x
	 O&M Specifications
	

	
	

	Other comments:
(

	Isolated Impact Analysis:

The correction in this CR has isolated impact. It solely affects the UE behavior in MCS calculation of control information in PUSCH. The correction would not affect implementations behaving like indicated in the CR, and would affect implementations supporting the corrected functionality otherwise.


3.2
Symbols

For the purposes of the present document, the following symbols apply:
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Downlink bandwidth configuration, expressed in number of resource blocks [2]
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Uplink bandwidth configuration, expressed in number of resource blocks [2]
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Number of SC-FDMA symbols carrying PUSCH in the initial PUSCH transmission subframe
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Number of SC-FDMA symbols carrying PUSCH in the current PUSCH transmission subframe
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Number of SC-FDMA symbols in an uplink slot 
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Number of SC-FDMA symbols used for SRS transmission in a subframe (0 or 1). 

5.2.2.6 
Channel coding of control information

Control data arrives at the coding unit in the form of channel quality information (CQI and/or PMI), HARQ-ACK and rank indication. Different coding rates for the control information are achieved by allocating different number of coded symbols for its transmission. When control data are transmitted in the PUSCH, the channel coding for HARQ-ACK, rank indication and channel quality information 
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 is done independently. 

For TDD, two ACK/NACK feedback modes are supported by higher layer configuration.

· ACK/NACK bundling, and 

· ACK/NACK multiplexing 

For TDD ACK/NACK bundling, HARQ-ACK consists one or two bits information.  For TDD ACK/NAK multiplexing, HARQ-ACK consists of between one and four bits of information and the number of bits is determined as described in Section 7.3 in [3].

When the UE transmits HARQ-ACK bits or rank indicator bits, it shall determine the number of coded symbols 
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 for HARQ-ACK or rank indicator as
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where 
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 is the number of ACK/NACK bits or rank indicator bits, 
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 is the scheduled bandwidth for PUSCH transmission in the current sub-frame for the transport block, expressed as a number of subcarriers in [2], and 
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is the number of SC-FDMA symbols per subframe for initial PUSCH transmission given by 
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is equal to 1 if UE is configured to send PUSCH and SRS in the same subframe for initial transmission or if the PUSCH resource allocation for initial transmission even partially overlaps with the cell specific SRS subframe and bandwidth configuration defined in Section 5.5.3 of [2]. Otherwise 
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is equal to 0. 
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 are obtained from the initial PDCCH for the same transport block.

For HARQ-ACK information 
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 shall be determined according to [3].
For rank indication 
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 shall be determined according to [3].

For HARQ-ACK information

· Each positive acknowledgement (ACK) is encoded as a binary ‘1’ and each negative acknowledgement (NAK) is encoded as a binary ‘0’

· If HARQ-ACK consists of 1-bit of information, i.e., 
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, it is first encoded according to Table 5.2.2.6-1.

· If HARQ-ACK consists of 2-bits of information, i.e., 
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 corresponding to ACK/NACK bit for codeword 0 and 
[image: image29.wmf]ACK

o

1

 corresponding to that for codeword 1, it is first encoded according to Table 5.2.2.6-2 where 
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Table 5.2.2.6-1: Encoding of 1-bit HARQ-ACK

	Qm
	Encoded HARQ-ACK

	2
	
[image: image31.wmf]y]

 

[

0

ACK

o



	4
	
[image: image32.wmf]y x x]

 

[

0

ACK

o



	6
	
[image: image33.wmf]]

y x x x x 

 

[

0

ACK

o




Table 5.2.2.6-2: Encoding of 2-bit HARQ-ACK

	Qm
	Encoded HARQ-ACK

	2
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The “x” and “y” in Table 5.2.2.6-1 and 5.2.2.6-2 are placeholders for [2] to scramble the HARQ-ACK bits in a way that maximizes the Euclidean distance of the modulation symbols carrying HARQ-ACK information.

For the cases with FDD or TDD ACK/NAK multiplexing when that HARQ-ACK consists of one or two bits information, the bit sequence 
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 is obtained by concatenation of multiple encoded HARQ-ACK blocks where 
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 is the total number of coded bits for all the encoded HARQ-ACK blocks.  The last concatenation of the encoded HARQ-ACK block may be partial so that the total bit sequence length is equal to
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For the case with TDD ACK/NACK bundling, a bit sequence 
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 is obtained by concatenation of multiple encoded HARQ-ACK blocks where 
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 is the total number of coded bits for all the encoded HARQ-ACK blocks.  The last concatenation of the encoded HARQ-ACK block may be partial so that the total bit sequence length is equal to
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  is then selected from Table 5.2.2.6-A with index 
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 in case the UE has not detected that any downlink assignment has been missed as described in Section 7.3 in [3] or with index  
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 in case the UE has detected that at least one downlink assignment has been missed. In both cases, the number of assigned downlink subframes, 
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, is determined as described in Section 7.3 in [3]. The bit sequence 
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 is then generated by setting 
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 if HARQ-ACK consists of 2-bits and then scrambling 
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  as follows

Set i ,k to 0

while 
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//  place-holder repetition bit
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// a place-holder bit
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// coded bit
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end while

Table 5.2.2.6-A: Scrambling sequence selection for TDD ACK/NACK bundling
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	0
	[1 1 1 1]

	1
	[1 0 1 0]

	2
	[1 1 0 0]

	3
	[1 0 0 1]


For the case that HARQ-ACK consists of more than two bits information, i.e. 
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 with 
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, the bit sequence 
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 is obtained as
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 where i = 0, 1, 2, …, QACK-1 and the basis sequences Mi,n are defined in Table 5.2.2.6.4-1.
The vector sequence output of the channel coding for HARQ-ACK information is denoted by 
[image: image66.wmf]ACK

Q

ACK

ACK

ACK

q

q

q

1

1

0

,...,

,

-

¢

, where 
[image: image67.wmf]m

ACK

ACK

Q

Q

Q

/

=

¢
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Set i ,k to 0

while 
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end while

For rank indication (RI)

· The corresponding bit widths for rank indication feedback for PDSCH transmissions are given by table 5.2.3.3.1-3 and 5.2.3.3.2-4.
· If RI consists of 1-bit of information, i.e., 
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, it is first encoded according to Table 5.2.2.6-3. 
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· If RI consists of 2-bits of information, i.e., 
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 corresponding to LSB, it is first encoded according to Table 5.2.2.6-4 where 
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 to RI mapping is given by Table 5.2.2.6-6.

Table 5.2.2.6-3: Encoding of 1-bit RI

	Qm
	Encoded RI

	2
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Table 5.2.2.6-4: Encoding of 2-bit RI

	Qm
	Encoded RI

	2
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Table 5.2.2.6-5: 
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Table 5.2.2.6-6: 
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The “x” and “y” in Table 5.2.2.6-3 and 5.2.2.6-4 are placeholders for [2] to scramble the RI bits in a way that maximizes the Euclidean distance of the modulation symbols carrying rank information.

The bit sequence 
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 is obtained by concatenation of multiple encoded RI blocks where 
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 is the total number of coded bits for all the encoded RI blocks.  The last concatenation of the encoded RI block may be partial so that the total bit sequence length is equal to
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. The vector sequence output of the channel coding for rank information is denoted by 
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Set i ,k to 0

while 
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end while

For channel quality control information (CQI and/or PMI)

When the UE transmits channel quality control information bits, it shall determine the number of coded symbols 
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 is the number of CQI bits, 
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 shall be determined according to [3]. If rank indicator is not transmitted then  
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 are obtained from the initial PDCCH for the same transport block and 
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For UL-SCH data information 
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 is the scheduled bandwidth for PUSCH transmission in the current sub-frame for the transport block, and 
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is equal to 1 if UE is configured to send PUSCH and SRS in the same subframe for the current subframe or if the PUSCH resource allocation for the current subframe even partially overlaps with the cell specific SRS subframe and bandwidth configuration defined in Section 5.5.3 of [2]. Otherwise 
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is equal to 0.
· If the payload size is less than or equal to 11 bits, the channel coding of the channel quality information is performed according to subclause 5.2.2.6.4 with input sequence 
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· For payload sizes greater than 11 bits, the CRC attachment, channel coding and rate matching of the channel quality information is performed according to subclauses 5.1.1, 5.1.3.1 and 5.1.4.2, respectively. The input bit sequence to the CRC attachment is 
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. The output bit sequence of the CRC attachment operation is the input bit sequence to the channel coding operation. The output bit sequence of the channel coding operation is the input bit sequence to the rate matching operation. 

The output sequence for the channel coding of channel quality information is denoted by 
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5.2.2.8 
Channel interleaver

The channel interleaver described in this subclause in conjunction with the resource element mapping for PUSCH in [2] implements a time-first mapping of modulation symbols onto the transmit waveform while ensuring that the HARQ-ACK information is present on both slots in the subframe and is mapped to resources around the uplink demodulation reference signals. 

The input to the channel interleaver are denoted by 
[image: image123.wmf]1

2

1

0

,...,

,

,

-

¢

H

g

g

g

g

, 
[image: image124.wmf]RI

Q

RI

RI

RI

RI

q

q

q

q

1

2

1

0

,...,

,

,

-

¢

 and 
[image: image125.wmf]ACK

Q

ACK

ACK

ACK

ACK

q

q

q

q

1

2

1

0

,...,

,

,

-

¢

. The number of modulation symbols in the subframe is given by 
[image: image126.wmf]'

"

RI

Q

H

H

+

¢

=

.. The output bit sequence from the channel interleaver is derived as follows:
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The number of rows of the matrix is 
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The rows of the rectangular matrix are numbered 0, 1, 2,…, 
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(3) If rank information is transmitted in this subframe, the vector sequence 
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 is written onto the columns indicated by Table 5.2.2.8-1, and by sets of Qm rows starting from the last row and moving upwards according to the following pseudocode. 

Set i, j to 0.

Set r to 
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end while

Where ColumnSet is given in Table 5.2.2.8-1 and indexed left to right from 0 to 3.

(4) Write the input vector sequence, i.e., 
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(5) If HARQ-ACK information is transmitted in this subframe, the vector sequence 
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 is written onto the columns indicated by Table 5.2.2.8-2, and by sets of Qm rows starting from the last row and moving upwards according to the following pseudocode. Note that this operation overwrites some of the channel interleaver entries obtained in step (4). 

Set i, j to 0.

Set r to 
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Where ColumnSet is given in Table 5.2.2.8-2 and indexed left to right from 0 to 3.
(6) The output of the block interleaver is the bit sequence read out column by column from the 
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 matrix. The bits after channel interleaving are denoted by 
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Table 5.2.2.8-1: Column set for Insertion of rank information

	CP configuration
	Column Set

	Normal
	{1, 4, 7, 10}

	Extended
	{0, 3, 5, 8}


Table 5.2.2.8-2: Column set for Insertion of HARQ-ACK information

	CP configuration
	Column Set

	Normal
	{2, 3, 8, 9}

	Extended
	{1, 2, 6, 7}


5.2.4.1 
Channel coding of control information

Control data arrives at the coding unit in the form of channel quality information (CQI and/or PMI), HARQ-ACK and rank indication. Different coding rates for the control information are achieved by allocating different number of coded symbols for its transmission. When the UE transmits HARQ-ACK bits or rank indicator bits, it shall determine the number of coded symbols 
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where 
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 is the number of ACK/NACK bits, see also Section 5.2.2.6 for the two ACK/NACK feedback modes for TDD as configured by higher layers,  or rank indicator bits, 
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 is the scheduled bandwidth for PUSCH transmission in the current subframe expressed as a number of subcarriers in [2], and 
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For HARQ-ACK information 
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For rank indication 
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For CQI and/or PMI information 
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The channel coding and rate matching of the control data is performed according to subclause 5.2.2.6. The coded output sequence for channel quality information is denoted by 
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, the coded vector sequence output for HARQ-ACK is denoted by 
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 and the coded vector sequence output for rank indication is denoted by 
[image: image181.wmf]RI

Q

RI

RI

RI

RI

q

q

q

q

1

2

1

0

,...,

,

,

-

¢

.

















































�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" ��http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2006.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





_1276593302.unknown

_1286263947.unknown

_1287388324.unknown

_1289832783.unknown

_1293371896.unknown

_1293374816.unknown

_1293374993.unknown

_1293374727.unknown

_1293286838.unknown

_1293286964.unknown

_1288017188.unknown

_1288172423.unknown

_1288017246.unknown

_1286737091.unknown

_1286966268.unknown

_1286966326.unknown

_1286966357.unknown

_1287228270.unknown

_1286966294.unknown

_1286966253.unknown

_1286311742.unknown

_1286736690.unknown

_1286311818.unknown

_1286311853.unknown

_1286311792.unknown

_1286311696.unknown

_1286311051.unknown

_1286311364.unknown

_1286309312.unknown

_1282636872.unknown

_1283609715.unknown

_1284181262.unknown

_1284219662.unknown

_1284219684.unknown

_1284219696.unknown

_1284218791.unknown

_1284218847.unknown

_1284218224.unknown

_1284218261.unknown

_1284217605.unknown

_1283686526.unknown

_1284180898.unknown

_1284180930.unknown

_1283686536.unknown

_1283609733.unknown

_1282636964.unknown

_1282637327.unknown

_1282637401.unknown

_1282637422.unknown

_1282637383.unknown

_1282636974.unknown

_1282636900.unknown

_1282636908.unknown

_1282636877.unknown

_1280075510.unknown

_1281843277.unknown

_1281949780.unknown

_1281840457.unknown

_1280731765.unknown

_1276593357.unknown

_1278826589.unknown

_1279925118.unknown

_1278826368.unknown

_1271799467.unknown

_1273386340.unknown

_1276520314.unknown

_1276540416.unknown

_1276540434.unknown

_1276540454.unknown

_1275576053.unknown

_1275576076.unknown

_1275576211.unknown

_1276431401.unknown

_1276431446.unknown

_1275576198.unknown

_1275576065.unknown

_1275217468.unknown

_1275573897.unknown

_1274619785.unknown

_1274620825.unknown

_1273416114.unknown

_1271832958.unknown

_1271833236.unknown

_1272385526.unknown

_1272434178.unknown

_1273386291.unknown

_1272374108.unknown

_1272375979.unknown

_1272374003.unknown

_1271833090.unknown

_1271799583.unknown

_1271801599.unknown

_1271801701.unknown

_1271801633.unknown

_1271801575.unknown

_1271799503.unknown

_1271799576.unknown

_1271799487.unknown

_1265649730.unknown

_1271799155.unknown

_1271799419.unknown

_1271799440.unknown

_1271799403.unknown

_1270360851.unknown

_1271797988.unknown

_1271798157.unknown

_1271799146.unknown

_1270361106.unknown

_1269861290.unknown

_1269861311.unknown

_1269862827.unknown

_1265653663.unknown

_1269858229.unknown

_1269858989.unknown

_1265649857.unknown

_1265650046.unknown

_1257101083.unknown

_1265528472.unknown

_1265528972.unknown

_1265528990.unknown

_1265528959.unknown

_1265527371.unknown

_1265527715.unknown

_1265527745.unknown

_1265527445.unknown

_1257101418.unknown

_1256801332.unknown

_1256804399.unknown

_1256804429.unknown

_1256804476.unknown

_1256804527.unknown

_1256804409.unknown

_1256804340.unknown

_1256804360.unknown

_1256802159.unknown

_1256502046.unknown

_1256502573.unknown

_1256502827.unknown

_1256589477.unknown

_1256502803.unknown

_1256502420.unknown

_1226742512.unknown

