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DL Time Varying Permutation Base (16.3.5)
Ariel Doubchak, Yaniv Weizman, Erez Biton
Motivation

Permutation base is usually selected per base station as a planning parameter. Allocating different permbases to different BSs introduces interference averaging in frequency (as well as frequency diversity), but if permutation remains constant over time there might be several impacts:

· No interference averaging in time, problematic especially for constant allocations (such as persistent allocations, feedback channel allocations…)
· No interference averaging / frequency diversity in time for HARQ retransmissions located within same time &frequency resources
· Impact on frequency diversity for allocations spread in time (such as Long TTI, similar to subchannel rotation in 802.16e) 
This contribution suggests updating the permutation base periodically. The permutation update may be done by defining the permutation specifically every period of time or by defining it as a dynamic value depending on the allocation periodicity (~frame number) or allocation length (~sub frame number for long TTI).

The same reasons are true both for DL and UL. The current contribution refers to DL.
Text Proposal

 [Modify the following text in Section 16.3.5.3.1, page 329 line 32]
In Equation (194), PermSeq() is the permutation sequence of length (FPSi-LSB-CRU,FPi) and is determined by SEED = {IDcell*343} mod 210. The permutation sequence is generated by the random sequence genera​tion algorithm specified in 16.3.5.3.3. DL_PermBase is set to {preamble IDcell. + p}mod NPRU
p is calculated as follow:

if internal frame number = 0 and internal sub frame number = 0


p = 0

else

p= 4*(super frame number) + (internal frame number) + 8*internal sub frame number. 
Where:
Internal frame number is the frame number within the super frame (range 0.. 3), internal sub frame number is the sub frame number within the frame (typically range is 0.. 7).

Example

For example the DL permutation base for IDcell = 0, super frame number = 0 and TDD split: 5:3 will be as follow:


[image: image1]
The above figure shows the DL Permbase used for every DL subframe for 4 consecutive super frames. Each rubric represents a sub frame and the number inside the rubric is the used DL permutation base.
The following permutation achieves the following requirements:

· Each subframe inside a frame has different permutation – good for long TTI

· Adjacent frames (< 8 frames) have different permutation – good for HARQ retransmission diversity

· Non adjacent frames (> 8 frames) have different permutation for same sub frame - good for persistent allocations

Notice the outer permutation is wrapped around after FPSi-LSB-CRU,FPi. and the inner permutation is wrapped around  after LDRU,FPi
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