Error! No text of specified style in document.
3
Error! No text of specified style in document.

3GPP TSG-RAN Meeting #55 
(
 R1-084705 

Prague, Czech Republic, 10-14 November, 2008
	CR-Form-v9.4

	CHANGE REQUEST

	

	(

	36.213
	CR
	102
	(

rev
	3
	(

Current version:
	8.4.0
	(


	

	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:
(

	Reception of DCI formats

	
	

	Source to WG:
(

	Panasonic, Ericsson, LGE, Philips, Huawei

	Source to TSG:
(

	RAN1

	
	

	Work item code:
(

	LTE-Phy
	
	Date: (

	29/11/2008

	
	
	
	
	

	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:
(

	Clarification of RNTI reception relating PDSCH

	
	

	Summary of change:
(

	The following changes are introduced:
· Abbreviation of SPS C-RNTI is defined.
· Relating the PDCCH with the CRC scrambled by the SI-RNTI, P-RNTI and RA-RNTI, the relation among DCI format, search space, and the transmission scheme are clarified. The scrambling of PDSCH is also clarified.
· Relating the PDCCH with the CRC scrambled by the C-RNTI, the relation among DCI format, search space, and transmission schem are clarified for the downlink. The uplink case is also clarified to the search space and the scrambling of PUSCH. The scrambling of PDSCH and PUSCH is also clarified.
· Relating the PDCCH with the CRC scrambled by the SPS C-RNTI, the relation among DCI format, search space, and transmission format are clarified. The uplink case is also clarified to the search space and scrambling of PUSCH. The scrambling of PDSCH and PUSCH is also clarified.
· Relating the PDCCH with the CRC scrambled by the Temporary C-RNTI, the relation among DCI format, search space, and transmission format are clarified. The uplink case is also clarified to the search space and scrambling of PUSCH. The scrambling of PDSCH and PUSCH is also clarified.
· Relating the PDCCH with the CRC scrambled by the TPC-PUCCH-RNTI and TPC-PUSCH-RNTI, the search space definition is clarified.
· When RA-RNTI and either C-RNTI or SPS C-RNTI are assigned in the same subframe, UE is not required to receive a PDSCH indicated by a PDCCH scrambled by C-RNTI or SPS C-RNTI.
· The scrambling of PUSCH corresponding the Random Access Response Grant in Section 6.2 is by Temporary C-RNTI is clarified.
· When a UE configured in transmission mode 3 or 4 receives a DCI Format 1A assignment, it shall assume that the PDSCH transmission is associated with transport block 1 and that transport block 2 is disabled.(from R1-084418) This CR supersedes the agreed 36.213 CR132 (R1-083956). 
· PDCCH DCI format 1D is added for the timing relation (from R1-084110).
· The scrambling initialization of PUCCH foramat 2, 2a and 2b is C-RNTI is clarified.

	
	

	Consequences if 
(

not approved:
	PDSCH reception based on SI-RNTI, P-RNTI or RA-RNTI may not be correctly received by UE.

PDCCH reception for temporally C-RNTI may not be correctly received by UE.

PDCCH reception using Semi-Persistent Scheduling C-RNTI may not be correctly received by UE.

The PDSCH transmission mode for different PDCCH is not defined.
Unspecified UE behaviour during PDSCH reception in thransmission modes 3 and 4 if the PDCCH is associated with DCI fofrmat 1A.


	
	

	Clauses affected:
(

	3.2, 7.1, 8, 9.1.1, 10.1

	
	

	
	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 behaviour in receiving PDCCH DCI formats and corresponding PDSCH/PUSCH. The correction would not affect implementations behaving like indicated in the CR, and would affect implementations supporting the corrected functionality otherwise.


3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply.

ACK
Acknowledgement

BCH
Broadcast Channel

CCE
Control Channel Element

CQI
Channel Quality Indicator

CRC
Cyclic Redundancy Check

DAI
Downlink Assignment Index

DL
Downlink

DTX
Discontinuous Transmission

EPRE
Energy Per Resource Element 

MCS
Modulation and Coding Scheme

NACK
Negative Acknowledgement

PBCH
Physical Broadcast Channel

PCFICH
Physical Control Format Indicator Channel

PDCCH
Physical Downlink Control Channel

PDSCH
Physical Downlink Shared Channel

PHICH
Physical Hybrid ARQ Indicator Channel

PRACH
Physical Random Access Channel

PRB
Physical Resource Block

PUCCH
Physical Uplink Control Channel

PUSCH
Physical Uplink Shared Channel

QoS
Quality of Service

RBG
Resource Block Group

RE
Resource Element

RPF
Repetition Factor

RS
Reference Signal

SIR
Signal-to-Interference Ratio

SINR
Signal to Interference plus Noise Ratio
SPS C-RNTI
Semi-Persistent Scheduling C-RNTI
SRS
Sounding Reference Symbol

TA
Time alignment

TTI
Transmission Time Interval

UE
User Equipment 

UL
Uplink

UL-SCH
Uplink Shared Channel

VRB
Virtual Resource Block
7.1
UE procedure for receiving the physical downlink shared channel
A UE shall upon detection of a PDCCH with DCI format 1, 1A, 1B, 1C, 1D, 2 or 2A intended for the UE in a subframe, decode the corresponding PDSCH in the same subframe. 
If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the SI-RNTI, the UE shall decode the PDCCH and the corresponding PDSCH according to any of the combinations defined in table 7.1-1. The scrambling initialization of PDSCH corresponding to these PDCCHs is by SI-RNTI. 
Table 7.1-1: PDCCH and PDSCH configured by SI-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	DCI format 1C
	Common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used, otherwise Transmit diversity.

	DCI format 1A
	Common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used, otherwise Transmit diversity


If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the P-RNTI, the UE shall decode the PDCCH and the corresponding PDSCH according to any of the combinations defined in table 7.1-2. The scrambling initialization of PDSCH corresponding to these PDCCHs is by P-RNTI.
Table 7.1-2: PDCCH and PDSCH configured by P-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	DCI format 1C
	Common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used, otherwise Transmit diversity

	DCI format 1A
	Common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used, otherwise Transmit diversity


If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the RA-RNTI, the UE shall decode the PDCCH and the corresponding PDSCH according to any of the combinations defined in table 7.1-3. The scrambling initialization of PDSCH corresponding to these PDCCHs is by RA-RNTI. 
When RA-RNTI and either C-RNTI or SPS C-RNTI are assigned in the same subframe, UE is not required to decode a PDSCH indicated by a PDCCH with a CRC scrambled by C-RNTI or SPS C-RNTI.
Table 7.1-3: PDCCH and PDSCH configured by RA-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	DCI format 1C
	Common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used, otherwise Transmit diversity

	DCI format 1A
	Common
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used, otherwise Transmit diversity



The UE is semi-statically configured via higher layer signalling to receive PDSCH data transmissions signalled via PDCCH UE specific search spaces, based on one of the following transmission modes:

1. Single-antenna port; port 0

2. Transmit diversity

3. Open-loop spatial multiplexing

4. Closed-loop spatial multiplexing

5. Multi-user MIMO

6. Closed-loop Rank=1 precoding

7. Single-antenna port; port 5

If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the C-RNTI, the UE shall decode the PDCCH and any corresponding PDSCH according to the respective combinations defined in table 7.1-5. The scrambling initialization of PDSCH corresponding to these PDCCHs is by C-RNTI.
When a UE configured in transmission mode 3 or 4 receives a DCI Format 1A assignment, it shall assume that the PDSCH transmission is associated with transport block 1 and that transport block 2 is disabled.
When a UE is configured in transmission mode 7, scrambling initialization of UE-specific reference signals corresponding to these PDCCHs is by C-RNTI.
Table 7.1-5: PDCCH and PDSCH configured by C-RNTI

	UE DL transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	Mode 1
	DCI format 1A
	Common and

UE specific by C-RNTI
	Single-antenna port, port 0


	
	DCI format 1
	UE specific by C-RNTI
	Single-antenna port, port 0

	Mode 2
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity

	
	DCI format 1
	UE specific by C-RNTI
	Transmit diversity

	Mode 3
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity

	
	DCI format 2A
	UE specific by C-RNTI
	Open-loop spatial multiplexing or Transmit diversity

	Mode 4
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity

	
	DCI format 2
	UE specific by C-RNTI
	Closed-loop spatial multiplexing or Transmit diversity

	Mode 5
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity

	
	DCI format 1D
	UE specific by C-RNTI
	Multi-user MIMO

	Mode 6
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity

	
	DCI format 1B
	UE specific by C-RNTI
	Closed-loop Rank=1 precoding

	Mode 7
	DCI format 1A
	Common and

UE specific by C-RNTI
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used, otherwise Transmit diversity

	
	DCI format 1
	UE specific by C-RNTI
	Single-antenna port; port 5


If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the SPS C-RNTI, the UE shall decode the PDCCH and any corresponding PDSCH according to the respective combinations defined in table 7.1-6. The same PDSCH related configuration applies in the case that a PDSCH is transmitted without a corresponding PDCCH. The scrambling initialization of PDSCH corresponding to these PDCCHs and PDSCH without a corresponding PDCCH is by SPS C-RNTI.
When a UE is configured in transmission mode 7, scrambling initialization of UE-specific reference signals corresponding to these PDCCHs is by SPS C-RNTI.
Table 7.1-6: PDCCH and PDSCH configured by SPS C-RNTI

	UE DL transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	Mode 1
	DCI format 1A
	Common and

UE specific by C-RNTI
	Single-antenna port, port 0


	
	DCI format 1
	UE specific by C-RNTI
	Single-antenna port, port 0

	Mode 2
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity

	
	DCI format 1
	UE specific by C-RNTI
	Transmit diversity

	Mode 3
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity

	
	DCI format 2A
	UE specific by C-RNTI
	Transmit diversity

	Mode 4
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity

	
	DCI format 2
	UE specific by C-RNTI
	Transmit diversity


	Mode 5
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity

	Mode 6
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity

	Mode 7
	DCI format 1A
	Common and

UE specific by C-RNTI
	

	
	DCI format 1
	UE specific by C-RNTI
	


If a UE is configured by higher layers to decode PDCCH with CRC scrambled by the Temporary C-RNTI and is not configured to decode PDCCH with CRC scrambled by the C-RNTI, the UE shall decode the PDCCH and the corresponding PDSCH according to the combination defined in table 7.1-7. The scrambling initialization of PDSCH corresponding to these PDCCHs is by Temporary C-RNTI.
Table 7.1-7: PDCCH and PDSCH configured by Temporary C-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	DCI format 1A 
	Common and UE specific by Temporary C-RNTI
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used, otherwise Transmit diversity

	DCI format 1 
	UE specific by Temporary C-RNTI
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used, otherwise Transmit diversity





	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


8
Physical uplink shared channel related procedures

For FDD, there shall be 8 HARQ processes in the uplink.  For FDD, the UE shall upon detection of a PDCCH with DCI format 0 and/or a PHICH transmission in subframe n intended for the UE, adjust the corresponding PUSCH transmission in subframe n+4 according to the PDCCH and PHICH information.

For TDD, the number of HARQ processes shall be determined by the DL/UL configuration (Table 4.2-2 of [3]), as indicated in table 8-1. 

Table 8-1: Number of synchronous UL HARQ processes for TDD

	TDD UL/DL configuration
	Number of HARQ processes

	0
	7

	1
	4

	2
	2

	3
	3

	4
	2

	5
	1

	6
	6


For TDD UL/DL configurations 1-6, the UE shall upon detection of a PDCCH with DCI format 0 and/or a PHICH transmission in subframe n intended for the UE, adjust the corresponding PUSCH transmission in subframe n+k, with k given in Table 8-2, according to the PDCCH and PHICH information

For TDD UL/DL configuration 0 the UE shall upon detection of a PDCCH with DCI format 0 and/or a PHICH transmission in subframe n intended for the UE, adjust the corresponding PUSCH transmission in subframe n+k if the MSB of the UL index in the DCI format 0 is set to 1 or PHICH is received in subframe n=0 or 5 in the resource corresponding to IPHICH  =0, as defined in Section 9.1.2, with k given in Table 8-2. If, for TDD UL/DL configuration 0, the LSB of the UL index in the DCI format 0 is set to 1 in subframe n or a PHICH is received in subframe n=0 or 5 in the resource corresponding to IPHICH =1, as defined in Section 9.1.2, or PHICH is received in subframe n=1 or 6, the UE shall adjust the corresponding PUSCH transmission in subframe n+7.

Table 8-2 k for TDD configurations 0-6

	TDD UL/DL
Configuration
	DL subframe number n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	4
	6
	
	
	
	4
	6
	
	
	

	1
	
	6
	
	
	4
	
	6
	
	
	4

	2
	
	
	
	4
	
	
	
	
	4
	

	3
	4
	
	
	
	
	
	
	
	4
	4

	4
	
	
	
	
	
	
	
	
	4
	4

	5
	
	
	
	
	
	
	
	
	4
	

	6
	7
	7
	
	
	
	7
	7
	
	
	5


If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the C-RNTI, the UE shall decode the PDCCH according to the combination defined in table 8-3 and transmit the corresponding PUSCH. The scrambling initialization of this PUSCH corresponding to these PDCCHs and the PUSCH retransmission for the same transport block is by C-RNTI.
Table 8-3: PDCCH configured by C-RNTI
	DCI format
	Search Space

	DCI format 0
	Common and

UE specific by C-RNTI


If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the C-RNTI and is also configured to receive PDCCHs for downlink data arrival, the UE shall decode the PDCCH according to the combination defined in table 8-4.

Table 8-4: PDCCH configured for downlink data arrival
	DCI format
	Search Space

	DCI format 1A
	Common and

UE specific by C-RNTI


If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the SPS C-RNTI, the UE shall decode the PDCCH according to the combination defined in table 8-5 and transmit the corresponding PUSCH. The scrambling initialization of this PUSCH corresponding to these PDCCHs and PUSCH retransmission for the same transport block is by SPS C-RNTI. The scrambling initialization of initial transmission of this PUSCH without a corresponding PDCCH and the PUSCH retransmission for the same transport block is by SPS C-RNTI.
Table 8-5: PDCCH configured by SPS C-RNTI

	DCI format
	Search Space

	DCI format 0
	Common and

UE specific by C-RNTI


If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the Temporary C-RNTI regardless of whether UE is configured or not configured to decode PDCCHs with the CRC scrambled by the C-RNTI, the UE shall decode the PDCCH according to the combination defined in table 8-6 and transmit the corresponding PUSCH. The scrambling initialization of PUSCH corresponding to these PDCCH is by Temporary C-RNTI.
The scrambling of PUSCH corresponding the Random Access Response Grant in Section 6.2 and the PUSCH retransmission for the same transport block is by Temporary C-RNTI.
Table 8-6: PDCCH configured by Temporary C-RNTI
	DCI format
	Search Space

	DCI format 0
	Common


If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the TPC-PUCCH-RNTI, the UE shall decode the PDCCH according to the combination defined in table 8-7. The notation 3/3A implies that the UE shall receive either DCI format 3 or DCI format 3A depending on the configuration.
Table 8-7: PDCCH configured by TPC-PUCCH-RNTI

	DCI format
	Search Space

	DCI format 3/3A
	Common


If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the TPC-PUSCH-RNTI, the UE shall decode the PDCCH according to the combination defined in table 8.8. The notation 3/3A implies that the UE shall receive either DCI format 3 or DCI format 3A depending on the configuration.
Table 8-8: PDCCH configured by TPC-PUSCH-RNTI

	DCI format
	Search Space

	DCI format 3/3A
	Common


9.1.1  
PDCCH Assignment Procedure

The control region consists of a set of CCEs, numbered from 0 to 
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. The UE shall monitor a set of PDCCH candidates for control information in every non-DRX subframe, where monitoring implies attempting to decode each of the PDCCHs in the set according to all the monitored DCI formats. The UE is not required to decode control information on a PDCCH if the channel-code rate is larger than 3/4, where channel-code rate is defined as number of downlink control information bits (including RNTI) divided by the number of physical channel bits on the PDCCH.

The set of PDCCH candidates to monitor are defined in terms of search spaces, where a search space 
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 is the number of PDCCH candidates to monitor in the given search space.

The UE shall monitor one common search space at each of the aggregation levels 4 and 8 and one UE-specific search space at each of the aggregation levels 1, 2, 4, 8. The common and UE-specific search spaces may overlap. 

The aggregation levels defining the search spaces are listed in Table 9.1.1-1. The DCI formats that the UE shall monitor depend on the configured transmission mode as defined in Section 7.1.

Table 9.1.1-1: PDCCH candidates monitored by a UE.
	

	

	

	
	

	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	Search space 
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	Number of PDCCH candidates 
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	Type
	Aggregation level 
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	Size [in CCEs]
	

	UE-specific
	1
	6
	6

	
	2
	12
	6

	
	4
	8
	2

	
	8
	16
	2

	Common
	4
	16
	4

	
	8
	16
	2


For the common search spaces, 
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is set to 0 for the two aggregation levels 
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For the UE-specific search space 
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 is defined in section 7.1 in downlink and section 8 in uplink.
10.1
UE procedure for determining physical uplink control channel assignment

Uplink control information (UCI) in subframe 
[image: image29.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 
[image: image30.wmf]n


· on PUSCH if the UE is transmitting on PUSCH in subframe 
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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 multiplexing 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 using PUCCH format 1a or 1b, which is the default mode 

· ACK/NACK multiplexing using PUCCH format 1b with channel selection

TDD ACK/NACK bundling is performed per codeword across multiple DL subframes associated with a single UL subframe, by a logical AND operation of all the corresponding individual (dynamically and semi-persistently scheduled) PDSCH transmission ACK/NACKs. The bundled 1 or 2 ACK/NACK bits are transmitted using PUCCH format 1a and PUCCH format 1b, respectively.

For TDD ACK/NACK multiplexing, 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. 

For FDD, the UE shall use PUCCH resource 
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, where

· for a dynamically scheduled PDSCH indicated by the detection of a corresponding PDCCH with DCI format 1A/1/2 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 semi-persistently scheduled PDSCH transmission and where there is not a corresponding DCI detected in subframe 
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, the value of 
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For TDD ACK/NACK bundling, the UE shall use PUCCH resource 
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 for transmission of HARQ-ACK in subframe 
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, where

· for dynamically scheduled PDSCH indicated by the detection of corresponding PDCCH(s) with DCI format 1A/1/2 within subframe(s) 
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 (defined in Table 10.1-1) is a set of M elements 
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 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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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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The scheduling request (SR) shall be transmitted on the PUCCH resource 
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as defined in [3], where 
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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.
Table 10.1-5: UE-specific SR periodicity and subframe offset configuration
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