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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:

· Approach1

· Grouping of RBs (in frequency domain)
· Group size may depend on system BW 

· Bitmap indicates the RB groups to use

· At most 32 bits for 110 RB system BW

· At most 14 bits for 25 RB system BW

· Approach 1 sets the limit on control signaling overhead, approach 2 should result in as much flexibility as possible within this limit

· Approach2 
· Divide system bandwidth into subsets of (possibly overlapping) RBs
· Typically multiple subsets in the system BW but for small system BWs there might be only a single subset

· Subset index signaled as part of the PDCCH contents

· For the island approach, this is the starting position of an island

· For sub-sampling, it is the index of the sub-sampling set

· Allocation information consists of

· Indication of which subsets the information applies

· Indication which RBs in the subsets that are used
· Small system BWs
· A pure 1 RB resolution bitmap is used for system bandwidths less than x RBs that are FFS.
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 [2]. 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-d by dividing system bandwidth into subsets of (possibly overlapping) RBs. Bitmap is used to support higher scheduling flexibility. In order to reduce the signaling overhead, RB granularity should vary with the configured number of subset. Furthermore, in order to increase scheduling flexibility, the so called “island”-based scheme is also adopted. Two schemes of different configuration and the corresponding signaling overhead for DL resource allocation in different system bandwidths are listed on Talbe-2 and Talbe-3.
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.
Considering the scheduling flexibility, if the different granularities are used in bitmap, especially, 2 and 3 or 3 and 4, lots of resource fragments may be generated. Therefore we propose that there is a germination relation in the different granularities, e.g. 1, 2 and 4. The size of a subset should be also event. Hence, we proposed the table-3 configuration.
Scheme
Table-1-a DL resource allocated scheme in dividing the system bandwidth into four Subsets
	(approach2)
	“Header” information
	Indication information

	
	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
	

	
	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 DL resource allocated scheme in dividing the system bandwidth into three Subsets
	(approach2)
	“Header” information
	Indication information

	
	111
	2 islands within the whole system bandwidth are used. 

	
	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-c DL resource allocated scheme in dividing the system bandwidth into two Subsets
	(approach2)
	“Header” information
	Indication Information

	
	1
	0（Subset#0）
	Only 1 out of 2 subsets is selected and bitmap with the granularity of 1 RB is used. 

	
	
	1（Subset#1）
	

	(approach1)
	0
	Bitmap with the granularity of two RBs is used in the whole bandwidth..


Table-1-d DL resource allocated scheme in Small system BWs 
	Bitmap with the granularity of one RB in the whole bandwidth.


Signaling overhead

Table 2 signalling overhead in different bandwidth（configuration 1）
	Bandwidth（MHz）
	1.4
	2.5
	5
	10
	15
	22

	The number of RBs
	6
	12
	25
	50
	75
	110

	The number of Subsets
	——
	2
	3
	4

	The size of Subset (RB)
	6
	6
	13
	18
	26
	28

	Head（bit）
	0
	1
	3
	4

	Signalling overhead (bit)
	6
	8
	14
	21
	29
	32


Table 3 signalling overhead in different bandwidth（configuration 2）

	Bandwidth（MHz）
	1.4
	2.5
	5
	10
	15
	22

	The number of RBs
	6
	12
	25
	50
	75
	110

	The number of Subsets
	——
	2
	4

	The number of allocated RB in Island(
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)
	——
	1 or 2
	1~28

	The size of Subset (RB)
	6
	6
	12
	16
	20
	28

	Head（bit）
	0
	1
	4

	Signalling overhead (bit)
	6
	8
	14
	20
	24
	32


3. Conclusion
We introduce a combined DL resource allocation and signalling way for the downlink resource assignment with discontinuous localized 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:
· There is a germination relation in the different granularities
· The size of a subset should be also even
· The table-3(configuration 2) is adopted for the PRB allocation signalling.
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