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1 Introduce
 One of the open issues for the LTE DL resource mapping is the multiplexing of localized and distributed resource blocks. According to previous meeting, it is agreed that distributed and localized based physical downlink shared channel should be multiplexed in FDM manner, and all distributed users are assigned in the remained PRB after all localized users are assigned to a subframe. 
Several contributions have discussion about distributed allocation scheme in the multiplexing of localized and distributed resource blocks [1]
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 \* MERGEFORMAT [2].The contribution introduce Physical downlink shared channel (PDSCH) construction in LTE EUTRAN, and a complete distributed allocation scheme in frequency and time domain.
2 The distributed allocation scheme
It is agreed that one PRB contains data from only a localized VRB (LVRB) or distributed VRBs (DVRBs) but not both.  A localized VRB maps to a single PRB. A distributed VRB maps to several PRBs. Distributed user data can be  distributed in several DVRBs. The assigned localized resource blocks may not be contiguous and DVRBs are assigned in the remained PRB after LVRBs are assigned in the PRB by scheduling.

Since localised PDSCH is very easy to define (one localised PDSCH is mapped to one PRB), Some detail descriptions of how to construct distributed PDSCH are given as follows. 

Firstly, distributed allocation is used in frequency domain. Define a subchannel is 12 distributed subcarriers in one OFDM symbol. Each subcarrier in distributed RB can only belong to one subchannel and one distributed PDSCH includes 14 subchannels within one TTI.
Step 1 (interleave among remained distributed PRB into logic distributed RBs)
Distributed PRBs are mapped to logic RBs by the defined interleaver designs L, for example, if there are 7 distributed PRBs, we can use
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to form 7 logic distributed RBs. How to obtain the permutaion L? one 100-element (corresponding maximum possible 100 distributed PRB) random permutation is defined in advance (see sector 3)and we take the first 7 elements then sort them to obtain the sorted index. The index is just what we defined L.

It is noted that L is changed according to OFDM symbols index to achieve further time diversity,namely 
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Step 2 (define subchannel in logic distributed RBs)
             Supposing the skip factor,
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denote the ith subcarrier of all subchannel datas for 
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 where N is the total size of all distributed user resource block(i.e. N denote the size of DVRB).Let us define a fixed sequence F,
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, and j denote the jth subcarrier of  DVRB. The 
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denote the kth element of sequence F.
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Note: the length of sequence F is equal to the value of skip factor.Sequence F denote the startpoint of every skip.
Secondly, distributed allocation is used in time domain.
Step 3 (construct distributed PSDCH in time domain)
  The defined interleaver design is changed by OFDM in a subframe.
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It is noted that each distributed PDSCH include the same subchannel index in one OFDM symbol. Since the same subchannel index in different OFDM occupies different subcarriers based on Step1, time and frequency diversity can be guaranteed.

In fig 1, it shows the distributed allocation scheme in frequency domain. In fig 2, it shows the distributed allocation scheme in time domain.

The distributed allocation scheme avoids the confliction of different distributed user in data mapping to subcarrier. Permutation and sequence F may reduce the possibility of distributed user data adjacence. DVRB mapping to PRB by the defined interleaver designs may abtain more frequency diversity.The distributed allocation scheme in time domain may increase system performation in high speed.
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Fig1 the distributed allocation scheme in frequency domain
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Fig 2 the distributed allocation scheme in time domain
3 The interleaver scheme
Let us define a fixed sequence w,

w={41,24,43,28,5,93,26,47,51,97,30,89,39,32,78,92,8,61,87,17,83,36,98,57,42,62,38,86,66,88,74,7,21,76,67,84,29,35,14,94,60,49,65,34,81,20,54,100,50,45,95,37,40,53,71,99,58,1,79,16,52,85,80,46,6,44,56,63,2,9,90,69,15,3,73,48,22,27,55,13,31,23,72,68,82,77,11,96,4,33,91,55,13,31,23,72,68,82,77,11,96,4,33,91,59,70,19,64,25,75,10,12,18};

We take out the sequency Q, where is the forehead N elements of sequency w in term of the numbers of VDRB. The sequency Q is arranged in increasing order by the size of the N elements. So, we can obtain the defined interleaver designs L.

Eg,
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4 Conclusion

In the constribution, we discuss Physical downlink shared channel (PDSCH) construction in LTE EUTRAN, and present a kind of united distributed allcation scheme in frequency domain and time domain.Our distributed allocation scheme can obtain efficient frequency and time diversity.
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