
3GPP TSG RAN WG1 Meeting#52bis



   
 



   R1-081225
Shenzhen, China, March 31st - April 4th, 2008
Agenda item:
6.1.5
Source: 

Samsung 
Title: 





Remaining details on uplink PUSCH hopping
Document for:
Discussion and decision
1 Introduction
In the previous RAN WG1 #52 meeting, the predefined hopping pattern for PUSCH was agreed as follows [1].
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However, the detailed equation to generate the random sequences for 
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, has not been decided yet. In this document, we introduce the random sequence generation for the predefined hopping pattern.

2 Random sequence generation for the predefined hopping pattern
For the random sequence generation, we simply re-use the scrambling sequence generator defined in TS 36.211 section 7.2 as follows. 


[image: image4.wmf]ï

ï

î

ï

ï

í

ì

>

+

-

÷

ø

ö

ç

è

æ

´

+

-

=

+

-

=

=

å

+

×

+

×

=

+

×

-

2

mod

)

1

)

1

mod(

2

)

(

)

1

(

(

2

mod

)

1

)

1

(

(

1

0

)

(

41

10

33

10

)

33

10

(

hop

sb

sb

sb

i

i

k

i

k

hop

sb

sb

hop

sb

N

N

N

k

c

i

f

N

N

i

f

N

i

f

  


[image: image5.wmf]î

í

ì

>

+

×

=

=

1

)

32

10

(

1

1

)

(

m

sb

sb

N

i

c

N

i

f


where 
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=0 and the scrambling sequence 
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 is given by TS 36.211 section 7.2.  The scrambling sequence generator shall be initialised with 
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 at the start of each frame.
The above equation has the following features.

· 10 bits of scrambling sequences are generated in each hopping instance denoted as i. Among them, 1 bit is used for 
[image: image9.wmf])

(

m

i

f

 to randomly select whether the mirroring is on or off and 9 bits are used for 
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to determine hopping between sub-bands. 

· The 
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is calculated by adding the random sequences to 
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. It enables to hop to a different sub-band from the one used in the previous hopping instance, which is helpful to guarantee the frequency diversity in intra-subframe hopping. Consequently, a random sequence value should be one of {1,2,.. 
[image: image13.wmf]sb

N

} . This is the reason why we apply modulo-
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 to the random sequence and add 1 to this. 
· In fact, generating 1 bit for 
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would be sufficient in case of 
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=3 because the required set of random sequence values is {0,1}. However, for 
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=4, the set of random sequence values is {0,1,2}, which requires 3-level random sequence.  Since it is not a power of 2, it is difficult to have an equal probability between random sequences if we generate just 2 bits from the scrambling sequence generator and apply modulo-3. Hence, we achieve the large set of random sequence values by generating 9 bits and apply modulo-
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 to achieve the equal (or almost equal) probability. 

· If 
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= 2, the equation is simplified as 
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. Since there are two sub-bands, the sub-band hopping means the hopping to the other sub-band, which is implemented by adding 1. 

· If 
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= 1, the equation is 
[image: image24.wmf])

(

hop

i

f
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=1. The reason is that we support only mirroring for 
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= 1 as agreed in RAN1 #51 meeting [2].
In addition to the equation, it is preferred that the hopping index, i, is the slot number in case of the intra and inter –subframe hopping mode and is the subframe number in case of the inter-hopping mode rather than using the system frame number(SFN). The reason is to avoid UE to monitor SFN in handover situation. Hence, the hopping index in TS 36.211 need to be changed as follows.
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3 Conclusion

We propose to agree on the random sequence generation described in section 2 to TS 36.211 to complete the predefined hopping pattern for PUSCH. The CR text proposal is attached below.  If the proposal in section 2 is agreed, we would like to provide the CR with CR number containing the CR text proposal below. 
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--------------------------Start of CR text proposal---------------------------------

5.3.4
Mapping to physical resources

The block of complex-valued symbols 
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 shall be multiplied with the amplitude scaling factor 
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 and mapped in sequence starting with 
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to physical resource blocks assigned for transmission of PUSCH. The mapping to resource elements 
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 corresponding to the physical resource blocks assigned for transmission and not used for transmission of reference signals shall be in increasing order of first the index
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, then the index
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, starting with the first slot in the subframe.

If uplink frequency-hopping is disabled or the hopping is included in the uplink scheduling grant, the set of physical resource blocks to be used for transmission are given by 
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where 
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 is obtained from the uplink scheduling grant as described in [4].

If uplink frequency-hopping with predefined hopping pattern is enabled, the set of physical resource blocks to be used for transmission in slot 
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 is given by the scheduling grant together with a predefined pattern according to
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where 
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 is obtained from the scheduling grant as described in [4]. The number of resource blocks in a slot used for PUCCH transmission, 
[image: image40.wmf]PUCCH

RB

N

, is configured by higher layers. The size 
[image: image41.wmf]sb

RB

N

 of each sub-band is given by 
[image: image42.wmf](

)

ë

û

sb

PUCCH

RB

UL

RB

sb

RB

N

N

N

N

-

=

, where the number of sub-bands 
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 determines whether mirroring is used or not.

The hopping function 
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is given by
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where 
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 is given by TS 36.211 section 7.2.  The scrambling sequence generator shall be initialised with 
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-------------------------- End of CR text proposal ---------------------------------
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