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1. Introduction
In RAN#62 meeting, a new WI "UMTS Heterogeneous Networks enhancements" was approved [1]. One of the objectives of this work item is:

· Consider support for E-DCH decoupling for Rel-12 terminals. Solutions needing new over-the-air signalling need to ensure that gains are promising and downlink control signalling transmitted by the LPN is reliable when the macro cell is the dominant cell in downlink.
This paper discusses the related solution.
2. Discussion
In the TR [2], the E-DCH decoupling solution is introduced to solve the uplink reception of the macro NodeB in the strong imbalance zone. In this area, the LPN is added to the UE active set. Because of the smaller path loss from the UE to the LPN, the UE transmit power will be reduced through power control from the LPN. Then the uplink reception cannot be guaranteed at the macro NodeB. The HS-DPCCH reception at the macro NodeB can be guaranteed through SIR manipulation and/or other implementation methods. However, the power of the uplink data channels should be reduced to minimize the uplink interference to the LPN. Then the SI reception at the macro cannot be guaranteed and this will impact the uplink scheduler for the UE. E-DCH decoupling is introduced to solve this problem. The Rel-12 UE can be configured to receive E-AGCH and E-RGCH from the non-serving E-DCH cell (LPN), while it still receives downlink data from the serving cell (macro NodeB). In the TR [2], it is concluded that: E-DCH decoupling improves SI performance and resolves the SI reliability reception issue in HetNet deployment.
System simulations are performed for SI reception and the following Table 1 lists the main simulation assumptions. Full buffer traffic model is assumed.
Table 1 UL simulation assumptions
	Parameters
	Values and comments

	Numbers of UE per Macro Cell
	8 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 dB 

	R1a
	4.5dB

	Target RoT for both macro and LPN
	6dB


Figure 1 shows the CDF of E-DPDCH BLER at the serving NodeB for the macro UEs with a LPN in active set (D-UEs).
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Figure 1 CDFs of E-DPDCH BLER at the serving Node B for the D-UEs.
In the simulations the serving NodeB is the macro NodeB when E-DCH decoupling is off, while the serving NodeB is the LPN when E-DCH decoupling is on. From Figure 1 it can be seen that the BLER of E-DPDCH at serving NodeB is reduced substantially when the E-DCH decoupling is on and this will result in good SI reception at the serving NodeB. Thus the simulation results indicate that the E-DCH decoupling operation can resolve the SI reliability reception issue in HetNet deployment.
In addition to resolving the SI reliability reception issue, the E-DCH decoupling can also bring UL system throughput gain. System simulations for this solution were done in the SI phase and the results are listed in the TR [2]. It was concluded that the average UL system throughput is increased compared to the baseline where EDCH decoupling is off. Also the reliability of the downlink control signalling was evaluated in HetNet deployment and it was shown that it can be guaranteed when the CIO is not exceeding 6dB [2].
Proposal 1: To adopt the E-DCH decoupling solution to solve the SI reception problem in HetNet deployment.
In the TR, it is proposed to start the E-DCH decoupling reception of UE as soon as the LPN is added to the UE active set. However when the UE is in that position the uplink reception at the macro NodeB might still be reliable and other solutions to initiate the EDCH decoupling operation can be considered in order to give more flexibility to the network. Additional signaling can be needed to specify the procedure and then RNC can decide when to start the E-DCH decoupling operation. Possible methods to initiate the EDCH decoupling operation are listed below.
· RRC signaling (with the SFN to start E-DCH decoupling operation) can be used to configure the UE to receive E-AGCH and E-RGCH up in LPN. The network can trigger it based on the BLER or SIR statistics of the UE detected in the macro NodeB: if below a threshold, the RNC will send RRC signaling to trigger UE receiving E-AGCH and E-RGCH up in LPN. In network, RNC will also send new RNSAP message to stop transmitting E-AGCH in macro and start transmitting it in LPN.
· The UE can be configured to listen to the E-AGCH both in macro and LPN when LPN is added to the UE active set. The RNC can configure the macro when to stop transmitting E-AGCH and E-RGCH up, and when to start transmitting E-AGCH and E-RGCH up in LPN.
· An HS-SCCH order can be used to trigger the E-DCH decoupling operation. The network can trigger it based on the BLER or SINR of the UE detected in the macro NodeB.
Proposal 2: To discuss the methods of initiating the E-DCH decoupling operation.
3. Conclusion
In this paper, the E-DCH decoupling is analyzed and the trigger and method of initiating this operation is discussed.
Proposal 1: To adopt the E-DCH decoupling solution to solve the SI reception problem in HetNet deployment.

Proposal 2: To discuss the methods of initiating the E-DCH decoupling operation.
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