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1 Introduction

In RAN2 #82 meeting, both the U-plane and C-plane architecture for dual connectivity has been discussed, whereas the architecture for scenario 3 is untouched. In this contribution, we provide some discussion on the architecture for scenario 3.
2 Discussion 
2.1 Discussion on Challenges for Scenario 3
Mobility Robustness

During last meeting discussion about the mobility robustness issue for scenario 3, the conclusion was that:
· Up to 3km/h there is no mobility robustness problem in scenario 3.

Usually, the speed of indoor users is up to 3km/h. However, in some cases, UE speed could be close to 30km/h. For example, in Beijing Capital Airport Terminal, electric power carts are used to help the old people or disabled men, and the velocity of the carts sometimes could be 30 km/h. According to the simulation results in 36.842, when UE speeds is 30km/h, the handover failure rate could be around 10% with full load, which is shown in below :
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Fig. 1 Statistics for RLF and HOF (full load)[cited from 36.842]
Therefore, we think that there is mobility robustness problem for scenario 3 if UE speed is up to 30km/h, and mobility robustness is still a challenge for scenario 3:
Proposal 1: Up to 30km/h there is mobility robustness problem, which is still a challenge for scenario 3.
Signalling Load
For scenario 3, some simulations about the signalling load are captured in 36.842. However, the simulation for scenario 3 is based on scenario 2 by removing Macro eNB, which may not be representative for scenario 3. So, we present some of our simulation results based on the network layout in annex C.1 of 36.842, the result is as shown in Fig. 2:
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Fig. 2. S1 Signalling Overhead

From the simulation, we can see that the S1 signaling overhead grows linearly with the UE speed. The signalling overhead for UE speed of 30km/h is almost ten times of that for UE speed of 3km/h. Thus, we think CN signalling overhead caused by handover is also a challenge for scenario 3 and solution is needed. 

Proposal 2: Capture the simulation result in the TR, and solve the signalling load issue in scenario 3. 
2.2 Architecture Discussion for Scenario 3

To solve the problems mentioned above, a new architecture for scenario 3 is proposed as follows: 
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Fig. 3. Overall architecture for scenario 3

In this architecture, a coordinator is introduced as a centralized controller or an anchor for all small cells in one area; Both S1-MME and S1-U terminate in the coordinator. In the following, the control plane architecture and user plane architecture is discussed.
Control Plane
We think that the agreed principle for control plane architecture could also be applied to scenario 3:

1. From a standards point of view, each eNB should be able to handle UEs autonomously, i.e., provide the PCell to some UEs while acting as assisting eNB for other.

2. We assume that there will be only one S1-MME Connection per UE
3. UE always stays in a single RRC state, i.e., either RRC_CONNECTED or RRC_IDLE.
Proposal 3: RAN2 is kindly asked to agree that the above principles are also suitable for scenario 3.
There are three options for the control plane architecture for scenario 3:


[image: image4.emf]RRC

coordinator

small cell

UE

RRC

Xn

Uu



[image: image5.emf]RRC

coordinator

small cell

UE

Xn

Uu

RRC


   Option 1                                                                Option 2                                              


[image: image6.emf]RRC

coordinator

small cell

UE

Anchor

RRC

Xn

Uu

Assisting

RRC


Option 3
-
Option 1: Only the coordinator generates the final RRC messages, which will be sent towards the UE after the possible coordination of RRM functions between the coordinator and small cell.  The RRC message is sent through small cell radio interface. The UE RRC entity sees all messages coming only from one entity (in the coordinator) and the UE only replies back to that entity. 

-
Option 2: Only small cell generates final RRC messages to be sent towards the UE after the possible coordination of RRM functions between the coordinator and small cell and may send those directly to the UE and the UE replies accordingly. 
-
Option 3: Both the coordinator and small cell may generate final RRC messages to be sent towards the UE after the coordination of RRM functions between the coordinator and small cell. However, the RRC message could only be sent through small cell and the UE replies accordingly. 
In our opinion, option 3 is more efficient. Because some of the RRC messages are more suitable to be generated in the coordinator, e.g. Mobility Control related RRC message, etc., while other RRC messages are better to be generated in the small cell. 
For RRM features, all the features requiring coordination among different small cells could be located in the coordinator, e.g. Connection Mobility Control, Inter-cell Interference Management, etc.

Proposal 4: The above control plane architectures for scenario 3 are captured in the TR and option 3 is proposed as the candidate solution for scenario 3.
User Plane
For U-Plane, the discussion could be similar as that for dual connectivity. However, since there is no possibility for inter/intra bearer splitting between small cells. The possible user plane architectures will be reduced to 4:
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In our understanding, option 3 is the best one, since with this optimization, the PDCP SN could be kept by it, and the data forwarding between different small cells could be avoided; furthermore, the security key refresh could also be minimized, and this procedure could be performed only if necessary.
Proposal 5: RAN2 should capture the above user plane architectures in the TR, and option 3 is proposed as the candidate solution for scenario 3.
3 Conclusions
Based on the discussion, our proposals are provided as follows:
Proposal 1: Up to 30km/h there is mobility robustness problem, which is still a challenge for scenario 3.
Proposal 2: Capture the simulation in the TR, and solve the signalling load issue in scenario 3. 
Proposal 3: RAN2 is kindly asked to agree that the above principles are also suitable for scenario 3.
Proposal 4: The above control plane architectures for scenario 3 is captured in the TR and option 3 is proposed as the candidate solution for scenario 3.
Proposal 5: RAN2 should capture the above user plane architectures in the TR, and option 3 is proposed as the candidate solution for scenario 3.
4 Annex: Simulation Assumptions

	Parameters
	Values

	ISD
	50m

	UE speed
	3km/h、10km/h、15km/h、20km/h、25km/h、30km/h

	UE number
	48（3/per cell）

	Simulation time 
	20s

	System bandwidth
	10MHZ

	Time to Trigger(TTT)
	160ms、480ms

	Offset
	3dB

	T310
	1000ms

	RLF：Qout Threshold 
	-8dB

	RLF：Qin Threshold 
	-6dB

	L3 Filter Coefficient factor K
	4.0

	Event A1&A2 Time to Trigger
	80ms

	ENB_ANTENNA_HEIGHT 
	6m

	UE_ANTENNA_HEIGHT
	1.5m

	ENB_NOISE_FIGURE 
	6dB

	UE_NOISE_FIGURE
	9dB

	ANTENNA_GAIN_ENB
	5

	Total BS TX power
	24dBm

	PENETRATE_LOSS 
	0dB

	LIW(innerwall_loss)
	5dB

	Minimum distance
	Small cell-UE:3m

	Path_loss
	 path_loss=16.9*log10(d*1000) + 32.8 + 20*log10(f_c)（is_LOS）；

Path_loss=43.3*log10(d*1000) + 11.5 + 20*log10(f_c)；（N_LOS）
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