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1. Introduction
In RAN WG1 #52, it has been agreed that the subset of the type 2 resource allocation field excludes either 1 or 2 bits used for hopping information as indicated by table 1 below where the number of PUSCH resource blocks is defined as
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Table 1: Min PUCCH BW, Max PUSCH BW, and Number of Hopping Bits vs. System Bandwidth
	System BW 
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	Minimum PUCCH BW in 1st Slot (#RBs)
	Max BW assigned to a hopping User
	#Hopping bits for 2nd slot RA

	6-14
	1
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	1

	15-24
	2
	6
	1

	25-49
	Any
	8
	1

	50-74
	Any
	8
	2

	75-99
	Any
	12
	2

	100-110
	Any
	20
	2


In this contribution, we propose one scheme that can be used to achieve any of the above required resource allocations with a reasonable signaling overhead. 
2. Proposal
For PUSCH hopping resource allocation, a trapezium structure (a special tree node) as shown below is constructed with the number of chunks available for a particular bandwidth equal to the number of leaf nodes.  An example for 
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 is shown in Figure1.
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Fig1 uplink signaling hopping resource allocation
For a bandwidth with 
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 leaf nodes, the trapezium depth equals 
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 which is defined to the max BW assigned to a hopping user and the number of nodes in the tree equal 
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. A node number can hence be signaled using 
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number of bits. The exact number of bits required for each system bandwidth is shown in the table below.

Table 2: Bits of PUSCH hopping resource allocation through trapezium structure vs. Bits of PUSCH non-hopping resource allocation in any system bandwidth
	system bandwidth
	6-14
	15-24
	25-49
	50-74
	75-99
	100-110

	
[image: image10.wmf]Max

L


	
[image: image11.wmf]ë

û

2

/

PUSCH

RB

N


	6
	8
	8
	12
	20

	Bits of PUSCH hopping resource allocation through trapezium structure
	4,4,5,5,5,6,6,

6,6
	6,7,7,7,7,7,
7,7,7,7
	8,8,8,8,8,8,8,

8,8,8,8,8,8,9,

9,9,9,9,9,9,9,

9,9,9,9
	9,9,9,9,9,9,9,

9,9,9,9,9,9,9,

9,9,9,9,9,9,

10,10,10,10,

10
	10,10,10,10,

10,10,10,10,

10,10,10,10,

10,10,10,10,

10,10,11,11,

11,11,11,11,

11
	11,11,11,11,

11,11,11,11,

11,11,11

	Bits of PUSCH non-hopping resource allocation
	5,5,6,6,6,7,7,

7,7
	7,8,8,8,8,8,
8,8,9,9
	9,9,9,9,9,9,9,

10,10,10,10,

10,10,10,10,

10,10,10,10, 10,11,11,11,

11,11
	11,11,11,11,

11,11,11,11,

11,11,11,11,

11,11,12,12,

12,12,12,12,
12,12,12,12,

12
	12,12,12,12,

12,12,12,12,

12,12,12,12,

12,12,12,12,

13,13,13,13,

13,13,13,13,

13
	13,13,13,13,

13,13,13,13,

13,13,13


The resource indication value (RIV) is defined as the following where 
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 is the first PRB after PUCCH.
If 
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             End
At the receiver a simple decoding scheme not requiring the benefit of a lookup table can be used to recover the values of 
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. An example of such a decoding scheme is given.
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3. Conclusion
The PUSCH hopping resource allocation scheme is introduced in this contribution. In order to reduce the complication of decoding scheme at the receiver, we propose that the above encoding and decoding scheme is discussed and accepted as the way forward. 
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