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1. Introduction 
In RAN1#74bis analysis and system simulation results of E-DCH decoupling solution were discussed [1][2][3]. To avoid the UL reception problem a solution [4] where an LPN cell is always selected as the HS-DSCH and E-DCH serving cell whenever the active set comprises Macro and LPN cells was proposed. This solution is named as early SCC (Serving Cell Change).
In this contribution downlink system simulation results with different downlink serving cell change point values are given for E-DCH decoupling and early SCC solutions.
2. Discussion

Figure 1 illustrates the DL/UL serving regions of Macro and LPN for HetNet baseline, E-DCH decoupling and early SCC. Point A and point B are the DL boundary and UL boundary, respectively. Point C and D are the SHO boundaries of Macro and LPN. The active set includes both Macro and LPN for the UE located in the SHO region. Figure 1 illustrates the case that CIO is 0dB.
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Figure 1: DL/UL serving regions of Macro and LPN for various scenarios, assuming CIO = 0dB

For HetNet baseline: Point B is the downlink serving cell change point for HetNet baseline, also for the uplink. The UE receives data and UL grants both from LPN when moving across the Point B from Macro to LPN.

For E-DCH decoupling - Point B is the downlink serving cell change point for E-DCH decoupling solution. That means the UE reports event 1D (serving cell change to LPN) at point B. The CD region is the SHO region. At point C, event 1A is triggered and LPN is added to the UE’s active set when the UE moves towards the LPN. In the CB region, the decoupling UE will receive data from Macro and UL grants from LPN. Comparing with the HetNet baseline, the E-DCH decoupling solution only changes the uplink behavior of the decoupled UE, and assumes the same downlink serving cell change point that is point B. Therefore, downlink performance for HetNet baseline and E-DCH decoupling is the same.
For early SCC - The UE reports event 1A at point C, and also changes the serving cell. In the CB region, the UE will receive both data and UL grants from LPN. For downlink, the downlink serving cell change point is extended for early SCC. The R1a value will affect the downlink serving cell change point. 
From Figure 1 it can be seen that DL serving cell change point for HetNet baseline and E-DCH decoupling are the same, and their DL performance would also be the same. So only the performance of E-DCH decoupling and early SCC is compared. The downlink serving cell change point for E-DCH decoupling and early SCC with 3dB R1a and different CIO values is listed in Table 1.
Table 1: Downlink serving cell change point for E-DCH decoupling and early SCC with different CIO values
	CIO value
	Downlink serving cell change point for E-DCH decoupling
	Downlink serving cell change point for early SCC

	3dB
	3dB
	6dB

	6dB
	6dB
	9dB

	9dB
	9dB
	12dB


In Table 1, the downlink serving cell change point means that the Macro’s signal quality is better than the LPN’s signal quality. The two solutions will have the same downlink performance when they have the same downlink serving cell change point, under the assumptions of ideal downlink control channels.
3. System simulation results
System simulations for E-DCH decoupling and early SCC are performed. In both scenarios, UE selects the HS-DSCH serving cell based on CPICH Ec/N0. Table 2 lists the main simulation parameters. Full buffer traffic model is assumed. 

Table 1: Parameters for DL simulations
	Parameters
	Values and comments

	Numbers of UE per Macro Cell
	16 UEs 

	The deployment of LPNs
	Co-channel with Macro cells

	Maximum Tx Power of LPNs
	30dBm

	Number of LPNs in a Macro cell
	4

	Dropping criteria for LPNs
	Randomly and uniformly distributed within a Macro cell

	Dropping criteria for UEs
	1/2 Hotspot

	CIO of LPN
	3,6,9,12dB 

	R1a
	3dB

	UE Receiver
	Type 3


Figure 2 shows the simulation results for different downlink serving cell change points. For the x-axis, @ 6dB means that E-DCH decoupling with 6dB CIO as well as early SCC with 3dB CIO.
[image: image2.emf]0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

@ 3dB @ 6dB @ 9dB @ 12dB

Downlink Serving Cell Change point

Avg UE TH (Mbps) 50% UE TH (Mbps) 5% UE TH (Mbps)

Throughput (Mbps)

 
Figure 2: DL simulation results for different downlink serving cell change points
From the simulation results, it can be seen that for both E-DCH decoupling and early SCC, the downlink serving cell change points at 3dB and 6dB provide similar UE downlink performance. And 6dB has the better 50% and 5% UE throughput. But when downlink serving cell change point is at 9dB or 12dB, the UE throughput is getting worse, especially for the 5% UE throughput. Because of the range expansion, more UEs hand over to the LPN, but these UEs are cell edge UEs and they suffer strong downlink interference from the Macro. For E-DCH decoupling, the best downlink performance is observed when CIO is 6dB. This corresponds to a 3dB CIO for early SCC. 
From the above simulation results and analysis, for both E-DCH decoupling and early SCC, it can be concluded that the downlink system performance is good when the downlink serving cell change point is within 6dB.
4. Conclusion
From the above simulation results and analysis, for both E-DCH decoupling and early SCC, it can be concluded that the downlink system performance is good when the downlink serving cell change point is within 6dB.
5. References
[1] R1-134670
Initial Simulation Result for E-DCH Decoupling in UMTS HetNet, ZTE
[2] R1-134675
System simulation results for E-DCH decoupling, Huawei, HiSilicon

[3] R1-134748
System level simulation results for E-DCH decoupling evaluation, NSN

[4] R1-134555
Discussion of E-DCH Decoupling,
BlackBerry UK Limited







































4/4

