Page 1



3GPP TSG-RAN WG1 Meeting #56 
(
R1091025
Athens, Greece, February 9 – 13, 2009
	CR-Form-v9.6

	CHANGE REQUEST

	

	(

	36.213
	CR
	0219
	(

rev
	2
	(

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:
(

	Miscellaneous corrections on TDD ACKNACK

	
	

	Source to WG:
(

	Nokia, Nokia Siemens Networks, ZTE, Texas Instruments

	Source to TSG:
(

	R1

	
	

	Work item code:
(

	LTE-Phys
	
	Date: (

	10/2/2009

	
	
	
	
	

	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)
Rel-10
(Release 10)

	
	

	Reason for change:
(

	· UE procedure for AN multiplexing with M=1 is not specified

· It is unclear whether ACK for DL SPS release should be included into generation of b(0), b(1) for simultaneous transmission ACKNACK and positive SR, CQI/PMI or RI

· It is unclear whether ACK for DL SPS release should be included into ACKNACK bundling operation or not

· The terminology of “dynamic” and “semi-persistent” scheduling is obsolete in RAN1 specs.
· ACKNACK multiplexing is not supported for UL-DL configuration 5 of TDD, but this is not speicified in PUCCH section.

· In table 10.1-1 Downlink association set definition, it is still marked as “TBD” for UL-DL configuration 5.

· The PUCCH format used in the for ACKNACK multiplexing with M=1 and M>1 cases are unclear.

	
	

	Summary of change:
(

	· UE procedure for AN multiplexing with M=1 is specified in the same way as A N bundling

· generation of b(0), b(1) for simultaneous transmission ACKNACK and positive SR, CQI/PMI or RI should include ACK for DL SPS release

· ACKNACK bundling operation should be performed including ACK for DL SPS release

· The terminology of “dynamic” and “semi-persistent” scheduling is replaced by PDSCH transmission with and without corresponding PDCCH.
· Add in PUCCH section that UE only supports AN bundling mode for UL-DL configuration 5 of TDD.

· Complete the downlink association set index K in table 10.1-1 for TDD.

· The PUCCH formats used for TDD ACK/NACK mulitplexing with M=1 and M>1 are clarified in section 10.1.

	
	

	Consequences if 
(

not approved:
	Ambiguity, incorrect or incomplete specification.

	
	

	Clauses affected:
(

	7.3, 10.1

	
	

	
	Y
	N
	
	

	Other specs
(

	
	x
	 Other core specifications
(

	

	affected:
	
	x
	 Test specifications
	

	
	
	x
	 O&M Specifications
	

	
	

	Other comments:
(

	Isolated Impact Anlaysis:

- this change has an isolated impact since it only makes the clarifications and adds missing part which has been agreed before.


7.3
UE procedure for reporting ACK/NACK

For FDD, when both ACK/NACK and SR are transmitted in the same sub-frame a UE shall transmit the ACK/NACK on its assigned ACK/NACK PUCCH resource for a negative SR transmission and transmit the ACK/NACK on its assigned SR PUCCH resource for a positive SR transmission. 

For TDD and all UL-DL configurations except configuration 5, two ACK/NACK feedback modes are supported by higher layer configuration.

· ACK/NACK bundling, and 

· ACK/NACK multiplexing 

For TDD UL-DL configuration 5, only ACK/NACK bundling is supported.

For TDD, the UE shall upon detection of a PDSCH transmission within subframe(s) 
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 is defined in Table 10.1-1 intended for the UE and for which ACK/NACK response shall be provided, transmit the ACK/NACK response in UL subframe n. 

For TDD, the value of the Downlink Assignment Index (DAI) in DCI format 0, 
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, detected by the UE according to Table 7.3-X in subframe 
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 is defined in Table 7.3-Y, represents the total number of subframes with PDSCH transmissions to the corresponding UE within all the subframe(s)
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. The value 
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 includes all PDSCH transmission with and without corresponding PDCCH within all the subframe(s) 
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. In case no PDSCH transmission is intended to the UE, the UE can expect that the value of the DAI in DCI format 0, 
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, if transmitted, is set to 4. 

For TDD, the value of the DAI in DCI format 1/1A/1B/1D/2/2A denotes the accumulative number of assigned PDSCH transmission with corresponding PDCCH(s) up to the present subframe within subframe(s) 
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, and shall be updated from subframe to subframe. Denote 
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 as the value of the DAI in PDCCH with DCI format 1/1A/1B/1D/2/2A detected by the UE according to Table 7.3-1 in subframe
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 is the smallest value in the set 
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 (defined in Table 10.1-1) such that the UE detects a DCI format 1/1A/1B/1D/2/2A. Denote
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 as the total number of PDSCH transmission with corresponding PDCCH(s) detected by the UE within the subframe(s) 
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, which can be zero or one, as the number of PDSCH transmissions without a corresponding PDCCH within the subframe(s) 
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For TDD ACK/NACK bundling or ACK/NACK multiplexing and a subframe 
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, the UE shall generate one or two ACK/NACK bits by performing a logical AND operation per codeword across 
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 DL subframes associated with a single UL subframe, of all the corresponding 
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 individual PDSCH transmission ACK/NACKs, where 
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 is the number of elements in the set 
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 defined in Table 10.1-1. The UE shall detect if at least one downlink assignment has been missed, and for the case that the UE is transmitting on PUSCH the UE shall also determine the number of ACK/NACK bundled subframes 
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· For the case that the UE is not transmitting on PUSCH in subframe n, if 
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, the UE detects that at least one downlink assignment has been missed.

· For the case that the UE is transmitting on PUSCH and the PUSCH transmission is adjusted based on a detected PDCCH with DCI format 0 intended for the UE, if 
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 the UE detects that at least one downlink assignment has been missed and the UE shall generate NACK for all codewords. The number of assigned subframes is determined by the UE as 
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. UE shall not transmit ACK/NACK if 
[image: image35.wmf]0

=

+

SPS

DAI

N

U

and 
[image: image36.wmf]4

=

UL

DAI

V

.

· For the case that the UE is transmitting on PUSCH, and the PUSCH transmission is not based on a detected PDCCH with DCI format 0 intended for the UE, if 
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, the UE detects that at least one downlink assignment has been missed and the UE shall generate NACK for all codewords. The number of assigned subframes is determined by the UE as 
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Table 7.3-X: Value of Downlink Assignment Index

	DAI
MSB, LSB
	Value of DAI 
	Number of subframes with PDSCH transmission

	0,0
	1
	1 or 5 or 9

	0,1
	2
	2 or 6

	1,0
	3
	3 or 7

	1,1
	4
	0 or 4 or 8


Table 7.3-Y: Uplink association index k’ for TDD
	TDD UL/DL
Configuration
	DL subframe number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	
	
	6
	
	4
	
	
	6
	
	4

	1
	
	
	6
	4
	
	
	
	6
	4
	

	2
	
	
	4
	
	
	
	
	4
	
	

	3
	
	
	4
	4
	4
	
	
	
	
	

	4
	
	
	4
	4
	
	
	
	
	
	

	5
	
	
	4
	
	
	
	
	
	
	

	6
	
	
	7
	7
	5
	
	
	7
	7
	


For TDD ACK/NACK multiplexing and a subframe 
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 with 
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, spatial ACK/NACK bundling across multiple codewords within a DL subframe is performed by a logical AND operation of all the corresponding individual ACK/NACKs. In case the UE is transmitting on PUSCH, the UE shall determine the number of ACK/NAK feedback bits  
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 and the ACK/NACK feedback bits 
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 to be transmitted in subframe n in case the UE is transmitting on PUSCH.

· If the PUSCH transmission is adjusted based on a detected PDCCH with DCI format 0 intended for the UE, then
[image: image46.wmf])

4

,

min(

UL

DAI

ACK

V

O

=

 unless  
[image: image47.wmf]4

=

UL

DAI

V

 and 
[image: image48.wmf]0

=

+

SPS

DAI

N

U

 in which case the UE shall not transmit ACK/NACK. The spatially bundled ACK/NACK for a PDSCH transmission with a corresponding PDCCH in subframe 
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 where DAI(k) is the value of DAI in DCI format 1A/1B/1D/1/2/2A detected in subframe 
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[image: image53.wmf]ACK

O

ACK

o

1

-

. The ACK/NACK feedback bits without any detected PDSCH transmission are set to NACK.
· If the PUSCH transmission is not adjusted based on a detected PDCCH with DCI format 0 intended for the UE, 
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 is associated with the spatially bundled ACK/NACK for DL subframe 
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. The ACK/NACK feedback bits without any detected PDSCH transmission are set to NACK.

For TDD when both ACK/NACK and SR are transmitted in the same sub-frame, a UE shall transmit the bundled ACK/NACK or the multiple ACK/NAK responses (according to section 10.1) on its assigned ACK/NACK PUCCH resources for a negative SR transmission. For a positive SR, the UE shall transmit 
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 on its assigned SR PUCCH resource using PUCCH format 1b according to section 5.4.1 in [3]. The value of 
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 ACK/NACK responses including ACK in response to PDCCH indicating downlink SPS release by spatial ACK/NAK bundling across multiple codewords within each PDSCH transmission.
Table 7.3-1: Mapping between multiple ACK/NACK responses and 
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	Number of ACK among multiple (
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	0 or None (UE detect at least one DL assignment is missed)
	0, 0

	1
	1, 1

	2
	1, 0

	3
	0, 1

	4
	1, 1

	5
	1, 0

	6
	0, 1

	7
	1, 1

	8
	1, 0

	9
	0, 1


For TDD when both ACK/NACK and CQI/PMI or RI are configured to be transmitted in the same sub-frame on PUCCH, a UE shall transmit CQI and 
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 using PUCCH format 2b for normal CP or PUCCH format 2 for extended CP, according to section 5.2.3.4 in [4] with 
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 ACK/NACK responses including ACK in response to PDCCH indicating downlink SPS release by spatial ACK/NACK bundling across multiple codewords within each PDSCH transmission.
When only ACK/NACK or only a SR is transmitted a UE shall use PUCCH Format 1a or 1b for the ACK/NACK resource and PUCCH Format 1 for the SR resource as defined in section 5.4.1 in [3].  

10.1
UE procedure for determining physical uplink control channel assignment

Uplink control information (UCI) in subframe 
[image: image69.wmf]n

 shall be transmitted

· on PUCCH using format 1/1a/1b or 2/2a/2b if the UE is not transmitting on PUSCH in subframe 
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· on PUSCH if the UE is transmitting on PUSCH in subframe 
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unless the PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case UCI is not transmitted

Throughout this section, subframes are numbered in monotonically increasing order; if the last subframe of a radio frame is denoted 
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, the first subframe of the next radio frame is denoted 
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The following combinations of uplink control information on PUCCH are supported:

· HARQ-ACK using PUCCH format 1a or 1b

· HARQ-ACK using PUCCH format 1b with channel selection

· Scheduling request (SR) using PUCCH format 1

· HARQ-ACK and SR using PUCCH format 1a or 1b

· CQI using PUCCH format 2

· CQI and HARQ-ACK using PUCCH format

-
2a or 2b for normal cyclic prefix

-
2 for extended cyclic prefix

The scrambling initialization of PUCCH format 2, 2a and 2b is by C-RNTI.

The parameter Simultaneous-AN-and-CQI provided by higher layers determine if a UE can transmit a combination of CQI and HARQ-ACK on PUCCH in the same subframe.

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

· ACK/NACK bundling, and 

· ACK/NACK multiplexing
For TDD UL-DL configuration 5, only ACK/NACK bundling is supported.
TDD ACK/NACK bundling is performed per codeword across 
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 multiple DL subframes associated with a single UL subframe n, where 
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 is the number of elements in the set 
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 defined in Table 10.1-1, by a logical AND operation of all the individual PDSCH transmission (with and without corresponding PDCCH) ACK/NACKs and ACK in response to PDCCH indicating downlink SPS release. The bundled 1 or 2 ACK/NACK bits are transmitted using PUCCH format 1a or PUCCH format 1b, respectively.

For TDD ACK/NACK multiplexing and a subframe n with
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 is the number of elements in the set 
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 defined in Table 10.1-1, spatial ACK/NACK bundling across multiple codewords within a DL subframe is performed by a logical AND operation of all the corresponding individual ACK/NACKs and PUCCH format 1b with channel selection is used. For TDD ACK/NACK multiplexing and a subframe n with 
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, spatial ACK/NACK bundling across multiple codewords within a DL subframe is not performed, 1 or 2 ACK/NACK bits are transmitted using PUCCH format 1a or PUCCH format 1b, respectively.

For FDD, the UE shall use PUCCH resource 
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· for a PDSCH transmission indicated by the detection of a corresponding PDCCH in subframe 
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 is the number of the first CCE used for transmission of the corresponding DCI assignment and 
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 is configured by higher layers.

· for a PDSCH transmission where there is not a corresponding PDCCH detected in subframe 
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, the value of 
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 is determined according to higher layer configuration and Table 9.2-2.

For TDD ACK/NACK bundling or TDD ACK/NACK multiplexing and a subframe n with 
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 is the number of elements in the set 
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 defined in Table 10.1-1, the UE shall use PUCCH resource 
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· for a PDSCH transmission indicated by the detection of corresponding PDCCH(s) within subframe(s) 
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 and 
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 (defined in Table 10.1-1) is a set of M elements 
[image: image97.wmf]{

}

1

1

0

,

,

-

M

k

k

k

L

 depending on the subframe n and the UL-DL configuration (defined in Table 4.2-2 in [3]), the UE first selects a 
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 is the number of the first CCE used for transmission of the corresponding PDCCH in subframe 
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[image: image106.wmf]K

such that UE detects a PDCCH in subframe 
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· for a PDSCH transmission where there is not a corresponding PDCCH detected within subframe(s) 
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 is defined in Table 10.1-1, the value of 
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Table 10.1-1: Downlink association set index 
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 for TDD

	UL-DL

Configuration
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	6
	-
	4
	-
	-
	6
	-
	4
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For TDD ACK/NACK multiplexing and sub-frame 
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· For a PDSCH transmission in sub-frame 
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· For a PDSCH transmission where there is not a corresponding PDCCH detected in subframe 
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Table 10.1-2: Transmission of ACK/NACK multiplexing for M = 2
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Table 10.1-3: Transmission of ACK/NACK multiplexing for M = 3
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Table 10.1-4: Transmission of ACK/NACK multiplexing for M = 4
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ACK/NACK repetition is enabled or disabled by a UE specific parameter ackNackRepetition configured by higher layers. Once enabled, the UE shall repeat any ACK/NACK transmission with a repetition factor 
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 is provided by higher layers and includs the initial ACK/NACK transmission, until ACK/NACK repetition is disabled by higher layers. For an initial semi-persistently scheduled PDSCH transmission without a corresponding DCI format detected, the UE shall transmit the corresponding ACK/NACK response 
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 times using PUCCH resource 
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configured by higher layers. For a dynamically scheduled PDSCH transmission, the UE shall first transmit the corresponding ACK/NACK response once using PUCCH resource derived from the corresponding PDCCH CCE index (as described in Section 10.1), and repeat the transmission of the corresponding ACK/NACK response 
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is configured by higher layers.
The scheduling request (SR) shall be transmitted on the PUCCH resource 
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 is UE specific and configured by higher layers. The SR configuration for SR transmission periodicity and subframe offset is defined by SR configuration index 
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 in Table 10.1-5. The SR transmission periodicity is selected from {5ms, 10ms, 20ms, 40ms, 80ms, OFF}, where OFF indicates an infinite SR transmission periodicity.
SR transmission instances are the subframes satisfying
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 is the system frame number, and 
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 = {0,1,…, 19} is the slot index within the frame, and NOFFSET,SR is the SR subframe offset defined in Table 10.1-5 and SRPeriodicity is the SR periodicity defined in Table 10.1-5.

Table 10.1-5: UE-specific SR periodicity and subframe offset configuration

	SR configuration Index 
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	SR periodicity (ms)
	SR subframe offset
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