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1. Introduction

Within one subframe, distributed (for frequency diversity) and localized (resource block based) transmission modes will be multiplexed in an FDM manner.  Several contributions have compared different multiplexing options [1]

 REF _Ref130564680 \r \h 
[2]. This contribution contains a proposal for a resource block (RB) based allocation where distributed allocations are within reserved physical resource blocks (PRBs)s.[3] These PRBs may be the PRBs remaining after all localized users are assigned to a frame. A PRB contains data from only a localized user or distributed users but not both. 

The resource allocation is a simple mapping is designed to maximize frequency diversity amongst the PRBs reserved for distributed allocations. As the control channel design is not complete, no assumptions on the control channel (joint, separate, or a mixture) or control channel fields are made – the distributed virtual resource blocks (DVRB) are numbered from 0 to NDVRB -1 in the mapping equations as to be compliant with any future control channel decision. In particular, it could be sent via L3 signaling or a joint control message. A NDVRB to PRB map is provided [3][4][5] to further guarantee good frequency diversity by adequately spacing distributed PRBs. 
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3. Proposal: Mapping Rules for Distributed and Localized Allocations
A PRB contains data from only a localized VRB (LVRB) or distributed VRBs (DVRBs) but not both.  A localized VRB maps to a single PRB. The size of a localized VRB, SVL, is equal to the number of data modulation symbols within a PRB, NMS. The number of data modulation symbols within a PRB is less than or equal to the number of OFDM symbols in a sub-frame times the number of subcarriers in a PRB (NMS <= N*M = SPRB, as some of the time-frequency resources in a PRB may be used for other purposes such as reference signals and control. A DVRB is the same size as a LVRB, with size SVD = SDVRB equal to NMS.
The number of resource blocks to be used for localized (i.e., resource block based) scheduling in a frame is NLVRB. The localized resource blocks assigned need not be contiguous. The number of available physical resource blocks is NPRB. The number of physical resource blocks to be used for distributed allocations (all users) is therefore given by
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Since the size of a distributed VRB is the same as a PRB, the maximum number of distributed VRB NDVRB is the same as NDPRB . The distributed VRB will be mapped to the PRBs not used by localized users. The NDVRB distributed VRBs are indexed as, 
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Each distributed VRB is split into NDVRB parts, with one part of the DVRB placed in each of the NDPRB  PRB assigned for distributed allocations. Define Pi,j as part j of distributed VRB i. Measured in modulation symbols, the size of part Pi,j , Si,j, is given by
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The jth PRB will contain distributed VRB parts = Pi,j  for 
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. The part offset into the PRB is equal to the DVRB index i. The modulation symbols of Pi,j are mapped to PRB j in a time first manner (first to last OFDM symbol on a subcarrier before filling the next subcarrier). An example is shown in Figure X.X. 
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Figure X.X: Mapping of parts of DVRBs to PRBs. The DVRBs may be for one or multiple users.
Note that it is FFS whether to restrict the size of the parts to integer number of subcarriers (in size calculations, replace NMS with M), or to restrict the number of parts a DVRB may be broken into (e.g., 12 for bandwidth > 5 MHz).  

A fixed NDPRB to PRB map can both guarantee good frequency diversity for the distributed allocations and reduce signaling overhead. Let the PRB skip factor, S, be defined as, 
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Then the NDPRB PRB indices for distributed transmission, for 
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For example, if NPRB = 12 the bitmaps for various NDPRB allocations corresponding to PRB indices used for distributed allocations are given below.

Table X.X-1.:  Example bitmaps for various NDPRB allocations corresponding to PRB indices used for distributed allocations with NPRB = 12.

	N_DPRB
	S
	Bitmap

	1
	12
	100000000000

	2
	6
	100000100000

	3
	4
	100010001000

	4
	3
	100100100100

	5
	3
	110100100100

	6
	2
	101010101010

	7
	2
	111010101010

	8
	2
	111110101010

	9
	2
	111111101010

	10
	2
	111111111010

	11
	2
	111111111110

	12
	1
	111111111111
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