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1
Introduction
This contribution provides clarification on UL VRB allocation with respect to the reference of parameter 
[image: image1.wmf]VRB

n

in 36.211 [1].  
2
Discussion 
2.1
 Current Specification
In Section 5.3.4 of [1], it is specified that 

“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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n

 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 
[image: image4.wmf]s

n

 is given by the scheduling grant together with a predefined pattern according to
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where 
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n

 is obtained from the scheduling grant as described in [4].”
However, there is no nVRB defined in 36.213 in the context of UL assignment. Instead, in Section 8.4 of 36.213, the lowest PRB index derived from DCI format 0 is specified as 
[image: image7.wmf])
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 for slot 0, and nPRB(n) for slot 1 in subframe n. Also, the length of contiguously allocated resource blocks is denoted by LCRBs in Section 8.1 of 36.213.  It is our understanding that  for the non-hopping case, 
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is referring to 
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 for both slots,  while for the type-1 hopping case, 
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is referring to 
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 for slot 0, and 
[image: image12.wmf]}

1

)

(

)

(

,...,

1

)

(

),

(

{

-

+

+

n

L

n

n

n

n

n

n

CRBs

PRB

PRB

PRB

 for slot 1. For type 2 hopping, 
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is referring to 
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Note also that in the equation above, the parentheses are missing from the modulo operation, i.e., it should be (
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). 
2.1
 Proposed Change
Based on the discussions above, the following change is proposed:

“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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. When uplink frequency-hopping is disabled, 
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 = 
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 for both slots. When the hopping is included in the uplink scheduling grant, 
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 for slot 0, and 
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 for slot 1. 
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 in subframe n are 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 
[image: image26.wmf]s

n

 is given by the scheduling grant together with a predefined pattern according to
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where 
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in subframe n are  obtained from the scheduling grant as described in [4].”
3
Conclusion 

We propose to adopt the above change. The draft CR is also included in the Appendix.
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Appendix: Draft CR (36.211)

5.3.4
Mapping to physical resources

The block of complex-valued symbols 
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1

(

),...,

0

(

symb

-

M

z

z

 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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. When uplink frequency-hopping is disabled, 
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 for both slots. When the hopping is included in the uplink scheduling grant, 
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 for slot 0, and 
[image: image44.wmf]VRB

n

=
[image: image45.wmf]}

1

)

(

)

(

,...,

1

)

(

),

(

{

-

+

+

n

L

n

n

n

n

n

n

CRBs

PRB

PRB

PRB

 for slot 1. 
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 in subframe n are 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 
[image: image49.wmf]s

n

 is given by the scheduling grant together with a predefined pattern according to


[image: image50.wmf](

)

(

)

(

)

(

)

(

)

(

)

ë

û

é

ù

é

ù

2

~

2

)

(

~

)

(

hopping

 

subframe

inter

 

and

 

intra

hopping

 

subframe

inter

2

mod

)

(

mod

~

2

1

~

)

(

~

PUCCH

RB

VRB

VRB

PUCCH

RB

s

PRB

s

PRB

s

s

sb

sb

RB

m

sb

RB

VRB

sb

RB

sb

RB

hop

VRB

s

PRB

N

n

n

N

n

n

n

n

n

n

i

N

N

i

f

N

n

N

N

i

f

n

n

n

-

=

+

=

î

í

ì

-

-

=

×

-

-

+

×

+

=



where 
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in subframe n are  obtained from the scheduling grant as described in [4]. The number of resource blocks in a slot used for PUCCH transmission, 
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, is configured by higher layers. The size 
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, where the number of sub-bands 
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 is given by higher layers. The function 
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The hopping function 
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 is given by section 7.2.  The scrambling sequence generator shall be initialised with 
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