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1 Introduction

In RAN1 #72bis, the potential benefit of stand-alone NCT discussed. Performance gains are observed from preliminary simulation results. Some sources also provide results with consideration of load balance for those UE without CA capability.
This contribution further discusses and evaluates on several scenarios of NCT and gives our recommendation.
2 Discussion
2.1 Solutions for NCT to support non-CA capable UEs 
Since the phase 1 study for NCT is for CA based operation, the non-CA capable UE will experience problem of inaccessible to non-stand-alone NCT. Stand-alone NCT could be a main solution. For Rel-12, it is still not guaranteed that all UE can support CA. Thus, real system should consider mixed operation of CA-capable and non-capable UEs in a cell. However, NCT capability should not be an independent capability. The complexity for supporting a compatible carrier is not higher than a NCT.  
BCT assisted NCT can also improve the accessibility for those Non-CA capable UEs. In RAN2 dual connectivity is under study and provides the possibility of BCT assistance for NCT. The impact should mainly on higher layer specs.
RAN2 need to consider more comprehensive aspects for this issue:

a)
Mobility robustness (not investigated in Rel-11 heterogeneous network mobility SI and the problem of strong interference from macro on same carrier is not present)

b)
Difficult to improve system capacity by utilizing radio resources in more than one eNB (e.g. due to UL/DL imbalance issues)
c)
Small cell discovery
d)
Frequent handovers (CN signalling / path switch)
e)
Difficult to improve per-user throughput by utilizing radio resources in more than one eNB
f)
Network planning and configuration effort
2.2 Scenarios and Evaluation for standalone NCT 

System level simulation is conduct to see how the performance could be impact by those Non-CA capable UEs. Since it will be difficult to predict the exact number of non-CA capable UEs, we assumed half of UE can not support CA.

A1: Macro cell: BCT，LPN: BCT

A2: Macro cell: BCT，LPN: NCT

A3: Macro cell: BCT，LPN: Stand-alone NCT 
Table x Simulation results for Stand-alone NCT (A3)
	
	A1
	A2
	A3

	cell spec
	11.4362 
	10.5263 
	12.2524

	edge spec
	0.0121 
	0.0063 
	0.0123

	LPNUE ratio
	0.4127 
	0.2028 
	0.4127


The detail simulation assumptions for the three scenarios are given in ANNEX.
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Figure 1 Gains/Loss for 50% UE can not support CA
Non-CA capable UE can not access the Non-stand-alone NCT, the significant loss for of performance is observed in scenario A2 from A1. For scenario A3, gains are observed even with only 1 carrier configured with NCT. 
Proposal：Standalone NCT, with low overhead on common channels, should be supported in Rel-12 to fully achieve the benefit of NCT.
3 Conclusion
In this contribution, we analyze and evaluate the application scenarios for stand-alone NCT. We propose following:
Proposal：Standalone NCT, with low overhead on common channels, should be supported in Rel-12 to fully achieve the benefit of NCT.
4 Reference
[1] RP-122028, Updated WI proposal: New Carrier Type for LTE - Core Part, Ericsson
5 Appendix
Table A1 Simulation assumptions for NCT
	Parameters
	Assumptions

	Cellular Layout 
	Hexagonal grid, 7 sites, 3 Macro cells per site, wrap‑around 

	small cell configuration
	2 Clusters per Macro cell，4 small cells per Cluster

	Number of UEs dropped within each macro geographical area
	60

	Non –CA UE ratio
	50%

	Channel Model 
	ITU UMa for Macro, UMi for small cell(80% UE indoor，20%UE Outdoor modeling)

	Central Frequency
	CC1: 2GHz  CC2: 2GHz

	Operating bandwidth (BW)
	ALL：20 MHz

	
	CC1：10 MHz

	
	CC2：10 MHz

	scenario A1
	CC1: Macro cell  is compatible carrier

	
	CC2: small cell is compatible carrier

	scenario A2
	CC1: Macro cell is compatible carrier

	
	CC2: small cell is Non-standalone NCT

	scenario A3
	CC1: Macro cell is compatible carrier

	
	CC2: small cell standalone NCT

	Tx Power 
	46dBm for macro and 30dBm for small cell

	UE Speed
	3km/h

	CRE association bias
	0dB

	Antenna configuration
	Transmitter: 2Tx cross-polarized antenna at macro eNB, 2Tx cross-polarized antenna at small cell, 0.5 lamda spacing

	
	Receiver: 2Rx cross-polarized antenna at UE, 0.5 lamda spacing

	
	ITU: 12 degrees for Macro, 0 degrees for Pico

	CQI/PMI reporting interval and frequency granularity 
	5ms for CQI/PMI, 6RB 

	Feedback scheme
	 Rel-8 RI/CQI/PMI based on Rel-8 2Tx codebook 

	
	Subband PMI and Subband CQI

	Delay for scheduling and AMC
	6ms

	Scheduler 
	Proportional Fair

	Traffic Model 
	Full Buffer

	Receiver
	MMSE

	HARQ Scheme
	Chase Combining

	Maximum number of retransmissions
	3

	Channel Estimation
	Non-ideal, based on CSI-RS for channel measurements, based on DMRS for data demodulation
Channel estimation error modeling is used











































































































































































































































































































































 1/4

