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1. Introduction

There have been several discussions regarding the support of stand-alone new carrier type (S-NCT) since RAN1 #72bis. In this contribution, we give our views and discuss relevant deployment scenarios for S-NCT.
2. Discussion on S-NCT
Introducing S-NCT into the standards will have legacy device impacts. Although we expect some of the older generations of the UE (e.g. Release 8) to trail off by the time Release 12 devices are deployed, there will still be a substantial number of legacy UEs (Release-10 or 11) in the network.
Below we discuss legacy impact issues when S-NCT is deployed in different small cell scenarios [1]. Shown in red are problematic scenarios that should be avoided in real deployments.
Table 1. Legacy impacts for different small cell scenarios
	Small Cell Scenario
	Macro
	Small cell
	Comments

	Scenario 1
(1 carrier)
	BCT
	S-NCT
	- Legacy UEs will have limited coverage.

· Legacy UEs will not have access to small cells.

· Unless coordination (e.g., eICIC) between macro and small cells is possible, legacy UEs may have significant interference issues.

	
	S-NCT
	S-NCT
	- Legacy devices have no coverage.

	
	S-NCT
	BCT
	- Legacy UEs will have limited coverage.

	Scenario 2
(2 carriers, F1 and F2)
	BCT (F1)
	S-NCT (F2)
	- As small cells do not interfere with macro cells, legacy UEs may have full area coverage.
- UEs supporting S-NCT will be able to benefit from CA (higher capacity, load balancing, etc) between macro and small cells if they are linked by ideal backhaul.

	
	S-NCT (F1)
	S-NCT (F2)
	- Legacy devices have no coverage.

	
	S-NCT (F1)
	BCT (F2)
	- Legacy UEs will have limited coverage.

	Scenario 3
	N/A
	S-NCT (F1/F2)
	- Legacy devices have no coverage.

	
	N/A
	BCT (F1)

S-NCT (F2)
	- Load balancing among two carriers may be difficult if there are many legacy UEs and only a small number of UEs supporting S-NCT.

	Macro only
	S-NCT (F1/F2)
	N/A
	- Legacy devices have no coverage.

	
	BCT (F1)
S-NCT (F2)
	N/A
	- Legacy UEs will have full area coverage.
- Load balancing among two carriers may be difficult if there are many legacy UEs and only a small number of UEs supporting S-NCT.


From the above chart, we can make the following observations:

· Deployment scenarios that do not have significant legacy device impacts ALL include BCT. 

· For Scenario 1, legacy device impacts can only be avoided if (i) BCT is included, AND (ii) eICIC is available (i.e., this scenario should be avoided if the majority of legacy devices are Release-8).

· When there are not many Release-8 devices, the major performance benefit of using S-NCT instead of BCT in small cells comes from lower CRS interference to macro UEs, especially when network traffic load is low. However, even if BCT were used, CRS interference can also be reduced by configuring more MBSFN subframes.
· For the remaining scenarios that include BCT: 
· S-NCT can be replaced by NS-NCT without implications to CA-capable UEs. 
· For non-CA-capable Release-12 UEs, having an additional carrier will enable load balancing regardless of whether the additional carrier is BCT or S-NCT 
· S-NCT will give slightly higher throughput, but it is not the enabler of load balancing.
· Note that if a large number of UEs are non-CA-capable, the network should not configure NS-NCT.

Based on these observations, and looking at the reported performance gain for the above non-red cases (companies with relevant results showed improvement of less than 10% [2-5]), it does not seem that the benefit of having S-NCT outweighs its negative impact on UE implementation complexity (e.g. cell search, RLM).
3. Conclusion

Based on the discussion in this contribution, we recommend that S-NCT not be introduced in Release 12. 
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