Error! No text of specified style in document.
1
Error! No text of specified style in document.

3GPP TSG-RAN WG1 Meeting #59 
(
 R1-094431
Jeju, South Korea, 9th – 13th November 2009
	CR-Form-v9.6

	DRAFT CHANGE REQUEST

	

	(

	36.211
	CR
	CRNum
	(

rev
	-
	(

Current version:
	8.8.0
	(


	

	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:
(

	Draft CR 36.211 Introduction of enhanced dual layer transmission

	
	

	Source to WG:
(

	Ericsson, ST-Ericsson, Nokia, Nokia Siemens Networks

	Source to TSG:
(

	

	
	

	Work item code:
(

	eDL-LTE
	
	Date: (

	05/11/2009

	
	
	
	
	

	Category:
(

	B
	
	Release: (

	Rel-9

	
	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:
(

	Introduce support for enhanced dual layer transmission.

	
	

	Summary of change:
(

	Summary of a proposal on how to capture the support of enhanced dual layer transmission:
· Introduced antenna ports 7 and 8 
· Precoding for  transmission on singe antenna port with UE specific reference signal, port 7 or port 8

· Precoding for spatial multiplexing without codebook on antenna port 7 and 8

· Introduced UE specific reference signals for antenna port 7 and 8 and mapping to resource elements

	
	

	Consequences if 
(

not approved:
	

	
	

	Clauses affected:
(

	6.3.3.2, 6.3.4.1, 6.3.4.2, 6.3.4.4, 6.4, 6.10.3

	
	

	
	Y
	N
	
	

	Other specs
(

	X
	
	 Other core specifications
(

	36.212, 36.213

	affected:
	
	X
	 Test specifications
	

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	


6.3.3.2
Layer mapping for spatial multiplexing with and without codebook
For spatial multiplexing, the layer mapping shall be done according to Table 6.3.3.2-1. The number of layers 
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 is less than or equal to the number of antenna ports 
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 used for transmission of the physical channel. The case of a single codeword mapped to two layers is only applicable when the number of antenna ports is 4.

Table 6.3.3.2-1: Codeword-to-layer mapping for spatial multiplexing

	Number of layers
	Number of code words
	Codeword-to-layer mapping
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6.3.4.1
Precoding for transmission on a single antenna port

For transmission on a single antenna port, precoding is defined by 


[image: image17.wmf])

(

)

(

)

0

(

)

(

i

x

i

y

p

=


where
[image: image18.wmf]{

}

8

,

7

,

5

,

4

,

0

Î

p


 is the number of the single antenna port used for transmission of the physical channel and 
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6.3.4.2
Precoding for spatial multiplexing with codebook
Precoding for spatial multiplexing with codebook is only used in combination with layer mapping for spatial multiplexing as described in Section 6.3.3.2. Spatial multiplexing supports two or four antenna ports and the set of antenna ports used is 
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, respectively. 
6.3.4.4
Precoding for spatial multiplexing without codebook
Precoding for spatial multiplexing without codebook is only used in combination with layer mapping for spatial multiplexing as described in Section 6.3.3.2. Spatial multiplexing without codebook supports two antenna ports and the set of antenna ports used is
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For transmission on two antenna ports,
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, the precoding operation is defined by
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where 
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6.4
Physical downlink shared channel

The physical downlink shared channel shall be processed and mapped to resource elements as described in Section 6.3 with the following exceptions:
-
In resource blocks in which UE-specific reference signals are not transmitted, the PDSCH shall be transmitted on the same set of antenna ports as the PBCH, which is one of  
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-
In resource blocks in which UE-specific reference signals are transmitted, the PDSCH shall be transmitted on antenna port(s) 
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6.10.3
UE-specific reference signals

UE-specific reference signals are supported for single-antenna-port transmission of PDSCH and are transmitted on antenna port 5, 7 or 8.  UE-specific reference signals are also supported for spatial multiplexing without codebook on antenna ports 7 and 8. A UE-specific reference signal is present and is a valid reference for PDSCH demodulation only if the PDSCH transmission is associated with the corresponding antenna port according to Section 7.1 of [4].  UE-specific reference signals are transmitted only on the resource blocks upon which the corresponding PDSCH is mapped. The UE-specific reference signal is not transmitted in resource elements 
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 in which one of the physical channels or physical signals other than UE-specific reference signal defined in 6.1 are transmitted using resource elements with the same index pair
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 regardless of their antenna port 
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6.10.3.1
Sequence generation

For antenna port 5,the UE-specific reference-signal sequence 
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(

m

r

 is defined by


[image: image40.wmf](

)

(

)

1

12

1

0

          

,

)

1

2

(

2

1

2

1

)

2

(

2

1

2

1

)

(

PDSCH

RB

-

=

+

×

-

+

×

-

=

N

,...,

,

m

m

c

j

m

c

m

r


where 
[image: image41.wmf]PDSCH
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 denotes the bandwidth in resource blocks of the corresponding PDSCH transmission. The pseudo-random sequence 
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 is defined in Section 7.2. The pseudo-random sequence generator shall be initialised with 
[image: image43.wmf]ë

û

(

)

(

)

RNTI

16

cell

ID

s

init

2

1

2

1

2

n

N

n

c

+

×

+

×

+

=

 at the start of each subframe where 
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 is as described in Section 7.1[4]. 
For antenna ports 7 and 8, the reference-signal sequence 
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The pseudo-random sequence  
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 is defined in Section 7.2, The pseudo-random sequence generator shall be initialised with 
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 at the start of each subframe, where 
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 is given by the scrambling identity field according to Table 6.10.3.1-1 in the most recent DCI format 2B [3] associated with the PDSCH transmission.  If there is no DCI format 2B associated with the PDSCH transmission, the UE may assume that  
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is zero.
Table 6.10.3.1-1: Mapping of scrambling identity field in DCI format 2B to 
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	Scrambling identity field in 

DCI format 2B [3]
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6.10.3.2
Mapping to resource elements

For antenna port 5, in a physical resource block with frequency-domain index 
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 assigned for the corresponding PDSCH transmission, the reference signal sequence 
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 shall be mapped to complex-valued modulation symbols 
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 in a subframe according to:
Normal cyclic prefix:
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Extended cyclic prefix:
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where  
[image: image61.wmf]'
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 is the counter of UE-specific reference signal resource elements within a respective OFDM symbol of the PDSCH transmission.

The cell-specific frequency shift is given by 
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The mapping shall be in increasing order of the frequency-domain index 
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 of the physical resource blocks assigned for the corresponding PDSCH transmission. The quantity 
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 denotes the bandwidth in resource blocks of the corresponding PDSCH transmission.

Figure 6.10.3.2-1 illustrates the resource elements used for UE-specific reference signals for normal cyclic prefix for antenna port 5. 
Figure 6.10.3.2-2 illustrates the resource elements used for UE-specific reference signals for extended cyclic prefix for antenna port 5.

The notation 
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 is used to denote a resource element used for reference signal transmission on antenna port
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Figure 6.10.3.2-1: Mapping of UE-specific reference signals, port 5 (normal cyclic prefix)


[image: image68.emf]0



l

even-numbered slots odd-numbered slots

Antenna port 5

5

R

5

R

0  l 5  l 5  l

5

R

5

R

5

R

5

R

5

R

5

R

5

R

5

R

5

R

5

R


Figure 6.10.3.2-2: Mapping of UE-specific reference signals, port 5 (extended cyclic prefix)
For antenna ports 7 and 8, a part of the reference signal sequence 
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 shall be mapped to complex-valued modulation symbols 
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 in each physical resource block assigned for the corresponding PDSCH transmission in a subframe.
 For a physical resource block with number 
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 this is done according to:
Normal cyclic prefix:
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Figure 6.10.3.2-3 illustrates the resource elements used for UE-specific reference signals for normal cyclic prefix for antenna ports 7 and 8 
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Figure 6.10.3.2-3: Mapping of UE-specific reference signals, ports 7 and 8 (normal cyclic prefix) for: DwPTS in special subframe with configuration 1, 2, 6 and 7(left); DwPTS in special subframe with configuration 3, 4, and 8 (middle); other downlink subframes (right)
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