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Discussion
1. Introduction

In RAN1#74bis, E-DCH decoupling was discussed and it was proposed to have further evaluations of E-DCH decoupling compared with HetNet baseline and early serving cell change (early SCC) [1]. DL system evaluation results for these three scenarios are shown in [2] and UL system evaluations results are shown in [3]. In this contribution, we summarize the findings for both DL and UL system performance. It can be observed that for a given CIO, from the DL perspective, E-DCH decoupling as well as HetNet baseline have better performance than early SCC due to the reduced DL interference from the Macro Node. From the UL perspective, the gain of E-DCH decoupling over HetNet baseline is smaller than the gain of early SCC. 
2. Scenarios for evaluation
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 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 serving cell change point for both DL and UL.

For E-DCH decoupling - point B is the serving cell change point for the DL while point C is the serving cell change point for the UL.

For early SCC - point C is the serving cell change point for both DL and UL. Part of the SHO region between point C and point B is removed.
It is noted that the SHO regions for HetNet baseline and E-DCH decoupling are the same. Early SCC eliminates the SHO region between point C and point B. Due to the differences of UL/DL serving cell change point in these three scenarios, the DL and UL system performance would be different. In the following, we analyze the three scenarios based on DL and UL system evaluation.
2.1 Analysis of HetNet baseline, E-DCH decoupling and early SCC
For HetNet baseline, E-DCH decoupling and early SCC, simulation results in [2] show that the downlink system performance is good when the DL serving cell change point is within 6dB, and simulation results in [3] show that the uplink system performance is good when the UL serving cell change point as well as the SHO region is closer to the Macro cell.
Figures 2 and 3 summarize the DL and UL simulation results from [2] and [3], respectively. 
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Figure 2: DL simulation results [2]
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Figure 3: UL simulation results [3]
For HetNet baseline and E-DCH decoupling, 6dB CIO seems to be an optimal configuration for both DL and UL. Although 9dB CIO provides best UL performance, its DL performance is poor, especially for the edge UE performance. In addition, the analysis in [4] shows that the quality of F-DPCH transmitted from the non-serving LPN is unreliable with a CIO larger than 6dB. For early SCC, 3dB CIO is the best value for the DL, and 9dB CIO is the best value for the UL. This means that early SCC cannot achieve the best performance for DL and UL simultaneously with a single CIO configuration. Moreover, with 3dB CIO, early SCC has the best performance in the DL among the three considered scenarios but the worst performance in the UL. For 6dB CIO, early SCC has the best performance in the UL but the worst performance in the DL. As a result, early SCC cannot balance the DL and UL performance simultaneously. It would either achieve good performance in the UL, or good performance in the DL.
Another aspects to consider when discussing the three scenarios is the reliability of F-DPCH from non-serving LPN [4] and the reliability of HS-DPCCH reception at the Macro [5]. Early SCC does not have the control channel issues because the Macro serving SHO region is avoided. However, avoiding the SHO region could potentially bring some impact to the mobility, as well as serving cell oscillation effects, which would cause increased handover failure rate.
3. Conclusions

From the analysis, it can be observed that for both HetNet baseline and E-DCH decoupling, 6dB CIO is an optimal configuration considering both DL and UL performance. For early SCC, the best performance in the uplink is achieved with a CIO value which is different from the value that gives best performance in the downlink.
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