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1 Introduction
In RAN1#72bis, offline discussion on standalone NCT scenario was held and the views from multiple companies are collected in [1]. This document discusses following points:
- Standalone NCT scenarios
- Difference between S-NCT and dual connectivity

- Way forward on S-NCT

2 Discussion
In RAN1#72bis, offline discussion on standalone NCT scenario was held and the views from multiple companies are collected in [1]. Our view is shown below. Compared with the document in [1], the view on small cell scenario 3 is modified that CA between BCT and NS-NCT in small cell scenario 3 is possible for the support of legacy UEs. 

Table.1 View on S-NCT scenario
	Scenario
	Macro
	Small cell
	Comment on

	Small cell  scenario 1


	BCT
	BCT
	- No difference regardless of S-NCT

	
	BCT
	NCT
	Panasonic

- In case of ideal backhaul, it is same as CoMP scenario 4. It is not essential to use S-NCT. In case of non-ideal backhaul, dual-connectivity works. For the legacy UE support, when legacy UE is close to small cell, legacy UE without (f)eICIC capability is not able to access BCT/macro because small cell/NCT Tx power prevent to access BCT/macro.


	
	NCT
	NCT
	Panasonic
- This scenario does not support legacy UEs. Macro should be basically BCT for the support of legacy UEs.


	
	NCT
	BCT
	Panasonic
- This scenario does not support legacy UEs. Macro should be basically BCT for the support of legacy UEs.


	Small cell  scenario 2


	BCT
	BCT
	- No difference regardless of S-NCT

	
	BCT
	NCT
	Panasonic
- In case of ideal backhaul, this is same as CA. Therefore, it is not essential to use S-NCT. In case of non-ideal backhaul, dual-connectivity works even without CA capability of UEs.
From the load balancing perspective, the adaptation speed to the traffic is following order. S-NCT based scheme is the slowest among all options. It could be worst performance.
1. CA based load balancing (Network based adaptation)

2. Dual connectivity based load balancing (Network based adaptation)

3. Handover based load balancing (Network based mobility)

4. S-NCT: cell reselection based load balancing (UE based mobility)
To support idle mode in small cell frequency increases UE battery consumption of idle mode because to read system information frequently.


	
	NCT
	NCT
	Panasonic
- This scenario does not support legacy UEs. At least one of macro carrier needs to be BCT for the support of legacy UEs. 

- In case multiple macro carriers, some macro carriers can be NCT. In such case, this operation is possible without sacrifice of legacy UE support. On the other hand, if multiple macro carriers are served by same PA, network energy saving gain is not able to obtain.


	
	NCT
	BCT
	Panasonic
- This scenario does not support legacy UEs. At least one of macro carrier needs to be BCT for the support of legacy UEs. Small cells may not be full coverage of BCT.

- In case of multiple macro carriers, the merit of this operation is not clear.


	Small cell  scenario 3


	-
	BCT
	- No difference regardless of S-NCT

	
	-
	NCT
	Panasonic
- If small cell is non-CA, this scenario does not support legacy UEs. At least one of carrier should be BCT for the support of legacy UEs.
- If small cell is CA, one carrier is BCT and the remaining is NCT are possible. Then legacy UE support is not problem.



	Macro only


	BCT
	-
	- No difference regardless of S-NCT

	
	NCT
	-
	Panasonic
- This scenario does not support legacy UEs. At least one of carrier should be BCT for the support of legacy UEs. The remaining carrier (or subframes) can be NCT.



According to discussion in [1], the most controversial topic is whether legacy UE support is required or not for all areas. If there is no BCT available in all bands, legacy UE support is not available. By operating WCDMA/HSPA, GSM and so on, legacy UE support is feasible but the system performance is restricted to such alternative RATs. Therefore, we think in order to support legacy UE, at least one carrier need to be BCT regardless of which scenario. In small cell scenario 1 with {BCT, NCT}, legacy (f)eICIC capable UE can be kept to be connected to macro BCT even close to NCT thanks to measurement restriction. However it does not support legacy non-(f)eICIC capable UE. Therefore, the discussion can be focus to small cell scenario 2. 
Small cell scenario 2 with ideal backhaul is what RAN1 has been discussed for the deployment scenario as NS-NCT. Then it is already supported by NS-NCT.
Small cell scenario 2 with non-ideal backhaul is on what RAN2 is having discussion separately between CP (control plane) protocol [2] and UP (user plane) protocol [3]. In our view, the relation to the need of S-NCT is CP protocol discussion than UP discussion. Regardless of UP discussion conclude user plane data is forwarded by core-network or not, important point on the need of S-NCT from dual connectivity is whether single RRC entity at UE or not, because S-NCT means RRC parameters are independently provided to UE from macro and small cell. NS-NCT means RRC parameters are provided in coordinated way.  .
RAN2 CP discussion alternatives are following (figure 1). Single RRC entity at UE is Control Plane alternative 1-3, which would correspond to NS-NCT with dual connectivity. Multiple RRC entity at UE is Control Plane alternative 4, which would be S-NCT with dual connectivity. Until now, the majority view in RAN2 seems alternative 4 is the most complex scheme.
Figure 1. Control plane alternatives
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Table 2 shows the difference between S-NCT and dual connectivity of single RRC entity at UE (i.e. control plane alternative 1-3). As shown in table 2, several topics are common and several topics are different. In general, the required function for S-NCT is additional to the dual connectivity of single RRC entity at UE. Therefore, we worry to standardize S-NCT isolated from dual connectivity would create independent design between S-NCT and dual connectivity.
Our view is S-NCT would be useful when NCT capable UE is sufficiently majority in the market. This would be smooth mitigation/integration scheme between BCT and NCT. S-NCT is addition on the required function for dual connectivity of single RRC entity at UE. Therefore, we propose to discuss dual connectivity case at first for better migration/integration between NCT and BCT.
Table 2. Difference between S-NCT and dual connectivity
	
	S-NCT
	Dual connectivity of single RRC entity at UE

	Discovery signal (PSS/SSS or new signal)
	Same
	Same

	MIB(PBCH)/SIBs(system information)
	Provided in S-NCT
	No need to have MIB/SIBs in NCT.
The required information is provided by BCT.



	EPDCCH search space shared by multiple UEs
	The single common search space is shared by the all UEs in a cell.
In order to receive SIB1, common search space parameters like the number and frequency/time location of PRB for EPDCCH needs to be fixed in the specification. The ICIC/eIMTA need to take into account this fixed setting of PRB usage. This prevents the flexibility of ICIC/eIMTA for NCT.

	The search space at least for RACH response and format 3/3A is shared by the group of UEs in a cell. 
The group can be common among the UEs connecting to TPs or RPs. Therefore, no tight relation to a cell. If group search space is congested, it can be added separately regardless of cell ID.
Common search space parameters like the number and the time/frequency location of PRB for EPDCCH can be provided by semi-statically. Therefore, ICIC/eIMTA for NCT  is flexible. 

	PRACH resource
	Basically only one resource for a cell. Using required path-loss, UE capability and so on, to have multiple PRACH resources are possible but it is not possible to configure UE separately. 

	Common PRACH among arbitrary group of UEs are possible thanks to dedicated signalling of RRC parameters.

	Radio link failure
	Required
	Required

	Idle mode support
	Required
	Not required

	Mandating the functionality for UE
	Yes. IOT flag is not possible
	Not required. IOT/capability flag is possible.

	Future compatibility after the function is frozen
	Required
	Not mandatory. It can discuss case by case.

	UE individual cell selection offset for ICIC or smarter way of cell association
	Not possible for idle UE
	Possible


3 Conclusion
We discussed S-NCT scenarios and difference between S-NCT and NS-NCT for dual connectivity case. 
We propose at least one carrier need to be BCT for the legacy UE support as the scenarios.

We point out that S-NCT required function is addition to the required functionality on NS-NCT for dual connectivity. In order to prevent/avoid independent two tracks between dual connectivity and S-NCT, we propose to discuss dual connectivity  first for better migration/integration between NCT and BCT. We think this is important for long-term enhancement of LTE.
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