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1. Introduction
In RAN WG1 #46bis, the use of the localized FDMA (LFDMA) with frequency hopping was agreed to achieve frequency diversity gain for the frequency non-selective transmission in PUSCH. Several candidate schemes for hopping configuration in PUSCH are discussed in [1]. A frequency hopping scheme and the corresponding control signaling is proposed in this contribution. 
2. Proposal
Considering the signalling overhead, we proposed that Intra-TTI frequency hopping is determined by a fixed frequency hopping pattern that is shown by figure-1 and figure-2. The Hopping model is defined by the way that the system bandwidth is divided into several subsets of (non-overlapping) RBs. The size of all subsets may be not equal to each other. In order to support both frequency selective scheduling (FSS) transmissions and frequency hopping (FH) transmissions, we proposed that FH resource is firstly allocated by the corresponding hopping model and FSS resource is scheduled in the remaining resource. 
There are many patterns in the hopping model and the adjacent cells may select different fixed hopping patterns according to the cell ID so that the inter-cell-interference may be averaged.
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Figure 1 hopping patterns in the hopping model with two subsets
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Figure 2 hopping patterns in the hopping model with three subsets
3. Control Signaling for Uplink Frequency Hopping in E-UTRA 
The selection of FH and/or FSS is determined by the high layer. The resource allocation control signalling for frequency hopping in PUSCH is proposed in table 1. It shows that the overhead is equal to that for frequency selective scheduling in table 2..
Table 1 The control signaling of allocated resource for frequency hopping in PUSCH
	Head
	Subset indicate
	Information bit

	0 (two subsets)
	0 (1st subset)
	Allocated resource in the subset

is indicated by the tree node

	
	1 (2nd subset)
	

	1 (three subsets)
	00 (1st subset)
	Allocated resource in the subset

is indicated by the tree node

	
	01 (2nd subset)
	

	
	10 (3rd subset)
	


Table 2 The control signaling overhead in different BWs
	Num of RB in BW
	6
	12
	25
	50
	75
	110

	Information bit 

(FH with two subsets)
	3
	5
	7
	9
	10
	11

	Information bit

 (FH with three subsets)
	2
	4
	6
	8
	9
	10

	FSS (bit)
	6
	7
	9
	11
	12
	13


4. Conclusion
We introduce a frequency hopping scheme and the corresponding control signaling in PUSCH, which brings good scheduling flexibility, inter-cell-interference randomization and low signaling overhead. Hence, we propose as follow:
· Hopping model is determined by the cell-ID
· Given the cell-ID, Intra-TTI frequency hopping is determined by a fixed frequency hopping pattern.
· The hopping model (the way to divide the bandwidth into subsets) indication is transmitted in resource allocation signalling for frequency hopping in PUSCH.
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