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1. Summary

Based on contributions submitted to the Malta meeting [1]-[8], there may be near-consensus on a number of items.

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

2. RB-group based transmission. DVRBs for a user are distributed over 2 or more PRBs.

3. The number of PRBs each DVRB is distributed over (Nd) ranges from 2 to the total number of distributed PRBs (N_DPRB)(exact number FFS)

4. DVRBs are distributed in the PRBs in either FDM, TDM, hopping, random, or hybrid manner (exact method FFS)

5. The PRBs for distributed transmission may be assigned to maximize diversity, through either semi-static signaling or L1/L2 control channel (exact method may depend on value of Nd)

2. Diversity Options
Two main diversity options
1. Subcarrier based. Distributed RE’s sprinkled over subframe. Provides the most diversity.

2. RB-group based. DVRBs for a user distributed (FDM, TDM, other) over Nd PRBs. Possible Nd values range from 2 to N_DPRB.

Performance results in [8] indicate that Nd = 3 may be sufficient, with little difference in TDM versus FDM. Performance results in [10] indicate larger Nd may be necessary.
3. Signaling

Signaling may involve one or both of

1. Semi-static configuration of overall DPRBs (PRBs used for DVRBs) allocated for distributed transmissions
2. Dynamic configuration of RBs used for an individual distributed transmission. 
Both options are feasible, and could possibly co-exist (some information semi-static, some dynamic) if it resulted in lower overall signaling. In all cases, resource allocation information such as number of VRBs is assumed to be transmitted dynamically on PDCCH.

An example of purely dynamic operation, consider Nd=2 and single VRB assignment. In this case the DPCCH may have to contain 

(a) 1 bit transmission type (distributed or not)

(b) the assigned pair of PRBs

(c) how to multiplex within the assigned pair of PRBs (e.g., 2nd slot on 1st PRB and 1st slot on 2nd PRB)

With semi-static operation, the set of DPRBs is known and the mapping rule may be known given that the distributed VRB number (out of the maximum number of VRB the eNodeB can assign) is known. With semi-static configuration, the dynamic signaling for the example with Nd=2 may only have to contain

(a) 1 bit transmission type (distributed or not)

(b) VRB number

This is just a simple example – it may also be possible to eliminate the 1 bit transmission type for the semi-static case [12], or eliminate explicitly signaling PRBs beyond the first PRB for the pure dynamic case (e.g., the second PRB of a pair is a fixed number of PRBs away from the first assigned PRB, where that number may be a function of system bandwidth). 
The Table below captures what may be a latest view based on Malta contributions – the topic was not discussed on the reflector and therefore there may be additional or different views than those below.
	Company
	Diversity Option
	Semi-Static Configuration of DPRBs
	Dynamic Configuration of a user’s distributed RBs
	Nd
	Mechanism

	Qualcomm
	RB-group based
	YES

(Bitmap not on PDCCH)
	
	N_DPRB
	Symbol level hopping

	Motorola
	RB-group based
	YES
[9]
	YES
[11]
	N_DPRB
	FDM

	Philips
	RB-group based
	
	
	N_DPRB (?)
	

	Samsung
	RB-group based
	?
	YES?
	2
	TDM (slot-based hopping)

	Nokia, Siemens
	RB-group based
	?
	
	
	FFS

	NTT DoCoMo, Ericsson, Fujitsu, KDDI, Mitsubishi Electric, NEC, 

Nokia, Panasonic, Sharp, Toshiba Corporation
	RB-group based
	?
	YES?
	2 or 3
	TDM or FDM
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