Page 1



3GPP TSG RAN WG1 #53 


       R1-082159
Kansas City, USA, May 5 – 9, 2008
	CR-Form-v9.4

	CHANGE REQUEST

	

	(

	36.211
	CR
	026
	(

rev
	-
	(

Current version:
	8.2.0
	(


	

	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:
(

	CR on Downlink RS

	
	

	Source to WG:
(

	Samsung

	Source to TSG:
(

	RAN 1

	
	

	Work item code:
(

	LTE-Phys
	
	Date: (

	14/04/2008

	
	
	
	
	

	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:
(

	Update TS 36.211 with decisions from RAN1#52bis related to downlink RS (R1-081661)

	
	

	Summary of change:
(

	Adding to the descripton of downlink RS for extended CP and changing the description of the pseudo-random sequence generation. Also, fixing some typographical errors.

	
	

	Consequences if 
(

not approved:
	Incomplete physical layer specifications for downlink RS and for the pseudo-random sequence generation

	
	

	Clauses affected:
(

	6.10.1.1, 6.10.1.2, 6.10.2.1, 6.10.3.2 and 7.2

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	

	Affected:
	
	X
	 Test specifications
	

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	


6.10.1.1
Sequence generation

The reference-signal sequence 
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where 
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 is the slot number within a radio frame and 
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 is the OFDM symbol number within the slot. 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 OFDM symbol where 
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 is the OFDM symbol number within a subframe.
6.10.1.2
Mapping to resource elements
The reference signal sequence 
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 shall be mapped to complex-valued modulation symbols 
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 used as reference symbols for antenna port 
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 in slot 
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The variables 
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 and 
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 define the position in the frequency domain for the different reference signals where 
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 is given by
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The cell-specific frequency shift  is given by 
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Resource elements 
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 used for reference signal transmission on any of the antenna ports in a slot shall not be used for any transmission on any other antenna port in the same slot and set to zero.
Figures 6.10.1.2-1 and 6.10.1.2-2 illustrate the resource elements used for reference signal transmission according to the above definition. 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 6.10.1.2-1. Mapping of downlink reference signals (normal cyclic prefix).
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Figure 6.10.1.2-2. Mapping of downlink reference signals (extended cyclic prefix).
6.10.2.1
Sequence generation

The MBSFN reference-signal sequence
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where 
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 is the slot number within a radio frame and 
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 is the OFDM symbol number within the slot. 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 OFDM symbol where 
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 is the OFDM symbol number within a subframe.
6.10.3.2
Mapping to resource elements

In a physical resource block with frequency-domain index 
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 assigned for the corresponding PDSCH transmission, the reference signal sequence 
[image: image34.wmf])

(

m

r

 shall be mapped to complex-valued modulation symbols 
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Normal cyclic prefix: 
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Extended cyclic prefix:
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where  
[image: image42.wmf]'

m

 is the counter of UE-specific reference signal resource elements within a respective OFDM symbol of the PDSCH transmission.
The mapping shall be in increasing order of the frequency-domain index 
[image: image43.wmf]B
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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. 
Figure 6.10.3.2-2 illustrates the resource elements used for UE-specific reference signals for extended cyclic prefix.

The notation 
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R

 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 (normal cyclic prefix)


[image: image48.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 (extended cyclic prefix)

7.2
Pseudo-random sequence generation

Pseudo-random sequences are defined by a length-31 Gold sequence. The output sequence 
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where 
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and the first m-sequence shall be initialized with
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 with the value depending on the application of the sequence.
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