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1. Introduction
In the last meeting RAN1#50 [1], it was agreed two approaches are applied to the “full size” DL resource allocation.
Several candidate schemes for DL resource allocation signaling indication are discussed in[2]

 REF _Ref181251518 \r \h 
[3].Effective signaling ways for DL resource allocation are further studied in this contribution, which is considered as an expansion and further explanation of our earlier contribution[4]

 REF _Ref181251533 \r \h 
[5]. According to the updated version of the design baseline, a related DL resource allocation signaling scheme is presented in the following part. 
2. Proposal
The proposed reduced Bit-mapping method is shown on Table 1a-h by dividing system bandwidth into subsets of (possibly overlapping) RBs. The whole bandwidth in large system Bandwidth is divided into several subsets. If the allocated resource is located in 1 subset or 2 subsets, the bitmap method is applied; otherwise, the so called “island” method is used instead. “Header” information indicates the type of approach and the position of the subsets where the allocated resource is located in. Indication information indicates the concrete RB allocation. An “island” means a set of consecutive RBs indicated by the number of allocated RBs and the start position within the subset. 
In small system Bandwidth the allocated resource is indicated by the bitmap with the granularity of 1 RB.
RB group size of 1, 2, 3, and 4 are considered. The max number 4 is necessary since amount of RA bits for large system bandwidth will be excessive without 4. Then, the boundaries of system bandwidths with different RB group sizes can be selected based on the overhead of PDCCH.
The 'approach 2' is not only to provide a fine granularity for small overheads, but it is also useful for 'filling holes' between allocations made with approach 1. The compact bitmap is able to fill all the “holes” in one subset, while the allocation of “islands” helps to fill holes in several subsets simultaneously. Therefore, we suggest a combination of the compact bitmap and the “island” allocation is adopted for approach 2. What is more, we believe that for a given system bandwidth, the maximum number of islands should be equal to the number of subsets in order to fill as many resource fragments in multiple subsets as possible with the reasonable signaling overhead. 
Since the size of the “holes” left by approach 1 is limited, the number of consecutive RBs in one island is considered to be constrained, and the signaling way “start + length” may achieve smaller overhead than “tree-node”, more islands are able to be allocated so that the tradeoff between flexibility and overhead can be obtained.
Scheme
Table-1-a  #bits = 32bits: 4bits(part1) + 28bits(parts) 22MHz(110RBs)
	(approach2)
	“Header” information
	Indication information

	
	Island
	1111
	4 islands, which of each consists of 
[image: image1.wmf]k

 consecutive RBs, each is located in one subset 

	
	
	0111
	3 islands, which of each consists of 
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 consecutive RBs, each is located in one subset 

	
	
	1011
	

	
	
	1101
	

	
	
	1110
	

	
	Compact bitmap
	0011
	2 out of the 4 subsets are selected. Bitmap with the granularity of 2 RBs is used within the selected subsets. 

	
	
	1100
	

	
	
	1001
	

	
	
	0110
	

	
	
	1010
	

	
	
	0101
	

	
	
	0001
	Only 1 subset is selected from the 4 subsets. Bitmap with the granularity of 1 RB is used.

	
	
	0010
	

	
	
	0100
	

	
	
	1000
	

	(approach1)
	0000
	Bitmap with the granularity of 4 RBs is used in the whole bandwidth.


Table-1-b  #bits = 29bits: 4bits(part1) + 25bits(parts) 20MHz(100RBs)

	(approach2)
	“Header” information
	Indication information

	
	Island
	1111
	4 islands, which of each consists of 
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 consecutive RBs, each is located in one subset 

	
	
	0111
	3 islands, which of each consists of 
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 consecutive RBs, each is located in one subset 

	
	
	1011
	

	
	
	1101
	

	
	
	1110
	

	
	Compact bitmap
	0011
	2 out of the 4 subsets are selected. Bitmap with the granularity of 2 RBs is used within the selected subsets. 

	
	
	1100
	

	
	
	1001
	

	
	
	0110
	

	
	
	1010
	

	
	
	0101
	

	
	
	0001
	Only 1 subset is selected from the 4 subsets. Bitmap with the granularity of 1 RB is used.

	
	
	0010
	

	
	
	0100
	

	
	
	1000
	

	(approach1)
	0000
	Bitmap with the granularity of 4 RBs is used in the whole bandwidth.


Table-1-c  #bits = 28bits: 3bits(part1) + 25bits(parts) 15MHz(75RBs)
	(approach2)
	“Header” information
	Indication information

	
	Island
	111
	3 islands, which of each consists of 
[image: image5.wmf]k

 consecutive RBs, each is located in one subset

	
	Compact

bitmap 
	110
	2 out of the 3 subsets are selected. Bitmap with the granularity of 2 RBs is used within the selected subsets.

	
	
	101
	

	
	
	011
	

	
	
	100
	Only 1 subset is selected from the 3 subsets. Bitmap with the granularity of 1 RB is used.

	
	
	010
	

	
	
	001
	

	(approach1)
	000
	Bitmap with the granularity of 3 RBs is used in the whole bandwidth..


Table-1-d  #bits = 20bits: 3bits(part1) + 17bits(parts) 10MHz(50RBs)

	(approach2)
	“Header” information
	Indication information

	
	Island
	111
	3 islands, which of each consists of 
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 consecutive RBs, each is located in one subset 

	
	Compact

bitmap 
	110
	2 out of the 3 subsets are selected. Bitmap with the granularity of 2 RBs is used within the selected subsets.

	
	
	101
	

	
	
	011
	

	
	
	100
	Only 1 subset is selected from the 3 subsets. Bitmap with the granularity of 1 RB is used.

	
	
	010
	

	
	
	001
	

	(approach1)
	000
	Bitmap with the granularity of 3 RBs is used in the whole bandwidth..


Table-1-e  #bits = 15bits: 2bits(part1) + 13bits(parts) 5MHz(25RBs)
	(approach2)
	“Header” information
	Indication information

	
	Island
	11
	2 islands, which of each consists of 
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 consecutive RBs, each is located in one subset

	
	Compact

bitmap
	10
	Only 1 subset is selected from the 2 subsets. Bitmap with the granularity of 1 RB is used.

	
	
	01
	

	(approach1)
	00
	Bitmap with the granularity of 3 RBs is used in the whole bandwidth..


Table-1-g  #bits = 10bits: 2bits(part1) + 8bits(parts) 3MHz(15RBs)

	(approach2)
	“Header” information
	Indication information

	
	Island
	11
	2 islands, which of each consists of 
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 consecutive RBs, each is located in one subset

	
	Compact

bitmap
	10
	Only 1 subset is selected from the 2 subsets. Bitmap with the granularity of 1 RB is used.

	
	
	01
	

	(approach1)
	00
	Bitmap with the granularity of 3 RBs is used in the whole bandwidth..


Table-1-h #bits = 7bits 1.6MHz(7RBs) 
	Bitmap with the granularity of one RB in the whole bandwidth.


3. Conclusion
We introduce a combined DL resource allocation and signalling way for the downlink resource assignment with discontinuous localised allocations. This proposal brings significant reduction of the signalling overhead for RB allocation information, good scheduling flexibility and low complexity. Considering the influence of different granularities, we suggest as follow:
· Combination of subsets and island is adopted for approach 2. 
· the maximum number of islands should be equal to the number of subsets 

· “start + length” method is used to describe “islands”.
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