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1
Introduction
In this contribution, we summarize options to extend the Physical layer cell Identity (PCI) for E-UTRA. 
The current PCI space is of size 504 and is defined by

· 3 PSS sequences

· 168 SSS sequences

· 3 x 168 = 504

and provides a Cell ID range {0, 1, 2, …, 503}

2
Summary
The following list summarizes different options to extend the PCI space
Synchronization signals based

· Option 1: Swap PSS/SSS position in subframe 0 and 5 [1]
· PSSidx | SSSidx ( Cell ID = SSSidx*3 + PSSidx (current space)

· SSSidx | PSSidx ( Cell ID = 504 + SSSidx*3 + PSSidx (extended space)

· New Cell ID range: {0, 1, 2, …, 1007} 

· Initialization of scrambling sequences (RS PRS, scrambling of PHY channels) as well as the frequency shift of the DL-RS computed from the extended Cell ID set

· Different seeds in the linear shift register of the PRS Gold sequence
· Option 2: Create new SSS scrambling sequences [1]
· PSSidx / SSSidx pair ( Cell ID = SSSidx*3 + PSSidx (new SSSidx range: {0,…,335})

· New Cell ID range: {0, 1, 2, …, 1007}

· Option 3: Create a new PSS sequence [2]
· PSSidx / SSSidx pair ( Cell ID = SSSidx*3 + PSSidx if PSS idx = {0,1,2} (current space)

· PSS-3 / SSSidx ( Cell ID = 504 + SSSidx (extended space)

· New Cell ID range: {0, 1, 2, …, 671}
Scrambling based

· Option 4: Extend the Cell ID verification stage to a 1-to-2 mapping (instead of the current 1-to-1 mapping) [3]
· The 1-to-1 mapping of PSSidx / SSSidx pair to Cell ID is modified to 1-to-2

·  Equivalent to Cell ID = α·504 + SSSidx*3 + PSSidx

· where α = {0, 1}and is obtained by blind detection of PRS or successfully decoding of PBCH (2 hypotheses)
· New Cell ID range: {0, 1, 2, …, 1007}
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