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1
Introduction
In this contribution, we discuss use case for standalone New Carrier Type (NCT) mode.   
2
Standalone NCT operation
Standalone operation of NCT has been proposed to be studied in phase 2 of the NCT work item [1]. At RAN 1 #72bis, potential benefits and drawbacks of introducing standalone (S)-NCT were observed [2]. The potential drawbacks and benefits were discussed at length at RAN 1 # 73 [3] and the following has been concluded:

· “In scenarios where CA is relevant, the gains of S-NCT compared to NS-NCT depend on the proportion of CA-capable UEs and are large when the proportion of non-CA-capable UEs is not small

· Note that, although it is not directly part of the above comparison, some companies have shown that BCT has similar gain over NS-NCT in such scenarios

· In the absence of legacy UEs, the gains of S-NCT compared to BCT show a large spread between different companies 

· Study further” 
2.1 S-NCT gains over NS-NCT
The main argument for S-NCT gains is that NS-NCT does not allow for load balancing in multicarrier deployments when Rel-12 non-CA capable UEs are present in the network. The use case that is brought up does not apply to pre Rel-12, non-CA capable UEs as they would not be possible to handle with neither S-NCT, nor NS-NCT. 

In our view, the argument for standardizing S-NCT is flawed. Deployment of NS-NCT should not be assumed if there is a large fraction of Rel-12 non-CA capable UEs. In this scenario, an operator has a choice of deploying BCT on a second carrier as well and virtually all the gains of S-NCT would disappear. Moreover, it is not clear to us that this scenario would exist in practice. It is more likely that there would be large number of Rel-8/9 non-CA capable UEs that would require BCT. 
2.2 S-NCT gains over BCT  
It had been argued during RAN 1 by some companies that relatively large gains can be achieved over BCT by deploying S-NCT. Without conducting lengthy system simulations, in this section we review what relative difference between S-NCT and BCT is, and estimate how much performance difference can be attributed to the difference in the channel structure.

The main difference between NCT and BCT is that NCT does not have as much CRS overhead as BCT. The current working assumption for NCT is that CRS overhead is present only on one antenna port every 5 ms or 20% of the time. The corresponding CRS overhead is about 0.95%. One configuration for BCT is that CRS overhead is present in every subframe. With a typical 2 antenna ports configuration, the corresponding CRS overhead is 10 times larger, or 9.5%. 

There are however, multiple ways to reduce this overhead. One is to configure MBSFN subframes, which reduces CRS overhead by 60%, to only 3.8%. With the configuration of a single antenna port (still possible, but perhaps not very common deployment today), the CRS overhead is further reduced to 1.9%. Hence the difference in overhead between NCT and BCT can be configured to be less than 1%. 

The other claimed benefit of NCT over BCT is that additional CRS interference from the neighboring cells can reduce SNIR. It is hard to believe however, that extra 1-3% of CRS overhead can significantly reduce system throughput, particularly having in mind CRS interference cancellation feature standardized in Rel-11. Numerous studies during rel-11 standardization showed that CRS interference can be virtually eliminated with CRS interference cancellation feature implemented at the UE. 
Proposal: Do not support standalone NCT mode in Rel-12.
3
Conclusions 
In this contribution, we discussed the standalone NCT mode in Rel-12. In our view, the drawbacks of standardization of standalone NCT mode outweigh potential gain and for that reason we do not see the need for the specification of standalone NCT in Rel-12.  
Proposal: Do not support S-NCT mode in Rel-12.
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