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1. Introduction
In RAN#49, the agreements were reached for the PDSCH as following:

· A PRB only contains data for either localized or distributed transmission.

· The size of a distributed virtual resource block (DVRB) equals a physical resource block (PRB).

· DVRBs for a user are distributed over 2 or more PRBs.

At last meeting, there seem to be two camps regarding the distributed transmission schemes [1]:

· Nd=2 and/or 3, where N_DPRB need not be known. FFS whether Nd may be a single known value, based on BW, semi-static, dynamic.

· Nd =N_DPRB, with dynamic or semi-static signaling of N_DPRB.
We basically agree with the viewpoint indicated by the first camp, and a simple fixed mapping rule between the indexes of DVRBs and DPRBs is proposed in this contribution. 
2. Proposal
The following aspects concerning VRB-to-PRB mapping design criterion have to be considered：

1. Mapping pattern dependent with Nd =N_DPRB
Mapping pattern based on N_DPRB requires signalling of N_DPRB semi-statically or dynamically. Semi-static way may cause low packing efficiency [2]. Efficient packing can be realized by dynamic signalling, but the subsequent overhead seems intolerable. Moreover, N_DPRB based mapping pattern seems not suitable enough to support semi-persistent scheduling, since the mapping of the original VRBs allocated to distributed transmissions are changed as N_DPRB varies, so that both persistent and scheduled users may not be supported at the same time. Therefore, mapping pattern dependent with Nd =N_DPRB is not preferable.

2. Nd =2 or 3
Most companies supporting mapping design unrelated to N_DPRB believe 2 and 3 can be possible values for Nd. simulation results show that additional frequency diversity gain of 0.2 to 0.5 dB may be achieved when Nd equals to 3 instead of 2. Additional diversity gain seems trivial when Nd is configured beyond 3. However, each DPRB is distributed over 3 PRB can lead to worse resource allocation efficiency. Therefore, in order to achieve the trade-off between frequency diversity and packing efficiency, semi-static configuration of Nd between 2 and 3 is preferable. 

3. low complexity of the concrete mapping rule is required

The concrete mapping rule is required as simple as possible. A simple and fixed mapping relationship between DVRB and DPRB is preferable.

4. low overhead of the resultant control signalling

The potential control signalling results from the mapping pattern may have the similar format with that of localized type, leading to the reasonable signalling overhead.

Based on the preference on the detailed aspects about the DVRB-DPRB mapping rule for the distributed transmission, a mapping relationship between indexes of DVRB and DPRB is proposed in this contribution, leading to a similar control signalling format with localized transmission and reasonable signalling overhead.
The mapping procedure proposed in this contribution is depicted in the following:

1. Nd =2 or 3, semi-statically configured.

2. Divide all the concatenated VRB into Nd segments. Each segment consists of 
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 VRBs, where N is the total number of PRBs. 
3. Build a mapping relationship between indexes of DVRBs and DPRBs, so that Nd DVRBs are respectively mapped to Nd DPRBs. the mapping rules are described as follows:
· for Nd =3

DVRBs with indexes j, j+ n, j+2n are mapped to DPRBs with indexes p, p+ n, p+2n;
· for Nd =2

DVRBs with indexes j, j+ n are mapped to DPRBs with indexes p, p+ n;
Where n=floor (N/Nd), 1<=j<=n, p= [(k*j) mod n] +1, k is a constant, 1<=k<n, k and n are prime to each other.

	DVRB index 
	PRB index

	＃1，＃34，＃67
	＃8
	＃41
	＃74

	＃2，＃35，＃68 
	＃15
	＃48
	＃81

	＃3，＃36，＃69
	＃22
	＃55
	＃88

	＃4，＃37，＃70
	＃29
	＃62
	＃95

	＃5，＃38，＃71
	＃3
	＃36
	＃69

	＃6，＃39，＃72
	＃10
	＃43
	＃76

	＃7，＃40，＃73
	＃17
	＃50
	＃83

	＃8，＃41，＃74
	＃24
	＃57
	＃90

	＃9，＃42，＃75
	＃31
	＃64
	＃97

	＃10，＃43，＃76
	＃5
	＃38
	＃71

	＃11，＃44，＃77
	＃12
	＃45
	＃78

	＃12，＃45，＃78
	＃19
	＃52
	＃85

	＃13，＃46，＃79
	＃26
	＃59
	＃92

	＃14，＃47，＃80
	＃33
	＃66
	＃99

	＃15，＃48，＃81
	＃7
	＃40
	＃73

	＃16，＃49，＃82
	＃14
	＃47
	＃80

	＃17，＃50，＃83
	＃21
	＃54
	＃87

	＃18，＃51，＃84
	＃28
	＃61
	＃94

	＃19，＃52，＃85
	＃2
	＃35
	＃68

	＃20，＃53，＃86
	＃9
	＃42
	＃75

	＃21，＃54，＃87
	＃16
	＃49
	＃82

	＃22，＃55，＃88
	＃23
	＃56
	＃89

	＃23，＃56，＃89
	＃30
	＃63
	＃96

	＃24，＃57，＃90
	＃4
	＃37
	＃70

	＃25，＃58，＃91
	＃11
	＃44
	＃77

	＃26，＃59，＃92
	＃18
	＃51
	＃84

	＃27，＃60，＃93
	＃25
	＃58
	＃91

	＃28，＃61，＃94
	＃32
	＃65
	＃98

	＃29，＃62，＃95
	＃6
	＃39
	＃72

	＃30，＃63，＃96
	＃13
	＃46
	＃79

	＃31，＃64，＃97
	＃20
	＃53
	＃86

	＃32，＃65，＃98
	＃27
	＃60
	＃93

	＃33，＃66，＃99
	＃1
	＃34
	＃67


Table- 1 an example for the mapping rule between the indexes of DVRBs and DPRBs: Nd=3, BW=20MHz, k=7

 The table above gives a mapping relationship between the indexes of DVRB and DPRB in 20 MHz system. The mapping parameters such as k and Nd are set to 7 and 3 separately. 
In order to support SFBC transmission diversity, 2 consecutive sub-carriers form a sub-carrier element. Each DPRB have 6 sub-carrier elements and all the VRBs in the same segment are mapped to the same sub-carrier elements. 
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Figure-1 an example for the sub-carriers mapping, DVRBs in each segment are mapped to the sub-carriers of the same position in the intended DPRBs
According to the figure above, a straightforward method for the sub-carrier mapping is to map the DVRBs belonging to the first segment to the first 2 sub-carrier elements (first 4 consecutive sub-carriers) of each intended DPRB, those belonging to the second segment are mapped to the middle 2 sub-carrier elements, and so on. 
If sub-carrier element hopping within a PDRB is considered, a step-size based mapping scheme [3] can be applied. 
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Figure-2 Step-size based sub-carrier mapping scheme with step-size =1
Each intended DPRB can be divided into 2 resource groups, which is demonstrated by the figure above. The mapping relationship between the DVRB and the position of the sub-carrier is given by 
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where i indicates the index of the segment that the DVRBs belong to. As depicted in the figure above, step size is set to 1 and Nd =3, according to the sub-carrier mapping rule, each DPRB belong to different segments can be mapped to different sub-carrier elements.
On the whole, inter-cell interference can be easily achieved by configuring the index mapping parameter k or the cell-specific mapping position of sub-carrier elements (i.e. configuring the step size).
4. The intended UE may receive the control signaling indicating the VRBs assignment information, which can be decoded to obtain the physical resource allocation information according to the fixed mapping rule.
3. Conclusion
We proposed to introduce a combined DL resource allocation and signalling way. The proposed mapping rule between indexes of DVRBs and DPRBs is superior in several aspects in the following:

1. Provide a trade-off between frequency diversity and packing efficiency.
2. Support semi-persistent scheduling scheme.
3. Low-complexity.

4. Support flexible resource allocation for distributed transmission.

5. The resultant control signalling has similar format with the localized type, probably leading to respectively lower signalling overhead if consecutive DVRBs are allocated to a single UE [4].

Therefore, we suggest that Nd =2 or 3, semi-statically configured, and the proposed fixed mapping rule between indexes of DVRB and DPRB are adopted for distributed transmission in E-UTRA downlink. 
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