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Introduction
With the introduction of relays into LTE-A, the number of cells within a geographic area will increase dramatically.  Without careful planning, it is entirely possible that a UE will observe multiple cells that have the same Cell ID.  This can have significant impact to these cells performance.  
To solve this problem we see three possible solutions

1) Increase the number of cell IDs so that less aggressive network planning is needed, 
2) Allow relays to monitor neighboring cells and suggest possible unused Cell ID, or
3) Use both relays and UEs to monitor neighbor cell ID, and determine unused Cell IDs
Due to backwards compatibility issues, and maintaining low complexity, we believe that option 2 is preferable.

1 Increasing the number of Cell IDs

In this option, the cell ID space is increased beyond the existing 504 cell IDs.  These could be increased by several means such as introducing more viable combinations in the SSCH, increasing the number of scrambling sequences, or by extending the PSCH space [2]

 REF _Ref221330539 \r \h 
‎[3]

 REF _Ref221330540 \r \h 
‎[4].  

However, this is not backwards compatible as Release-8 UEs will not be able to detect these cells, and thus these additional Cell IDs can only be used by LTE-A UE.  According to 36.913‎[1], it is preferable for relays to be backwards compatible.
2 Relay aided selection of Cell ID

During the relay’s initial cell entry, it has an opportunity to perform cell selection in a way very similar to a UE.  During this time, the relay can monitor the signal from all surrounding eNodeBs and relays.  After a sufficient amount of time (to compensate for fading), the relay can feed back a list of candidate Cell IDs to its donor cell.  This donor cell can then decide, based on the fed back list as well as additional information it may have, which cell ID this relay should use for transmission.  
Benefits of this approach include significant reduction in cell ID collision, as well as a significant simplification of the cell planning process. 

3 UE aided selection of Cell ID
It could certainly occur that a relay could not observe a neighbour cell while a UE that would be potentially served by it can.  This is commonly known as a hidden node problem in Wi-Fi terminology.  To deal with this problem, additional feedback from UEs could be generated to help with the cell ID selection.  

In this scheme, a subset of the UEs would feed back the cell IDs observed to the donor cell.  This information, along with that given by the relay, can be used to determine the best Cell ID for the relay to use.  
Conclusions

The introduction of relays into LTE-A will dramatically increase the demand for cell IDs.  To deal with this issue we have examined 3 possible solutions.  Balancing complexity, and LTE-A requirements we believe a simple relay based measurement is sufficient to offset this increased demand.
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