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1 Introduction

The direct interface between HNBs to support Soft handover was discussed at last RAN3 meeting [1]. As a result, the stage-2 CR for direct interface was technical endorsed as [2]. In this contribution, we further analyze the performance for soft handover and propose RAN3 to agree introduce soft handover functionality in Rel-10.

2 Discussion
2.1 Deploy scenarios and assumptions
HNB deploys in enterprise environments was required in 22.220. To ensue the HNB specified function (such as interact with local IP-PBX) can be provided in every place in the enterprise, it quite nature to require the all of the HNB deployed in the enterprise can form a seamless radio network. Figure 1 shows the typical deploy scenarios between two adjacent HNBs.

[image: image1]
Figure 1 Typical enterprise deploy scenario between two adjacent HNBs
We have the following assumption for the performance analyzes:
1. UE move speed is 3km/h, i.e. 0.83meter/second. 

2. The distance between UE enter SHO area (Point A in figure 1) and UE leave SHO area (Point B in figure 1) is 5-10 meters. We take 5 meters for calculation.
3. UE will report 1a events while the Measurement quantity of the target cell (HNB2) is 3dB below the source cell (HNB1).

2.2 Performance analyze
First, we analyze in the typical scenarios, the SHO process can be finished or not while UE move across the SHO area.
The overall process can be described as:
1. At point A, UE report 1a measurement event for HNB2 and the RL of HNB2 was added into the Active Set.

2. UE move ahead and work in SHO status with Active Set size = 2.

3. At point B, UE report 1b measurement event for HNB1 and the RL of HNB1 was removed. The SRNS Relocations will be trigger at the same time.

UE needs to finish step 1 while move from A to B. Based on above assumption, it takes UE 6 seconds. As we know, a typically 1a report and RL addition procedure can be finished within 1 second. In addition, there may a serving cell change trigger by 1d measurement events during the process. Base on above calculate, the addition procedure can be finished before UE leave the SHO area.

We can have following conclusion:

Conclusion 1:  The soft handover procedure can be finished while UE move across the SHO area for typically deployment scenarios.
Second, we analyze the impaction for SHO performance caused by the delay between RLs. 

There are two possible solutions for direct interface:
1. Direct interface go through the security gateway
2. Direct interface between HNBs

As the solution 1 will introduce more delay for the RLs comparing with solution 2, we only analyze solution 1. The conclusion can be applied for solution 2 as well. 
Figure 2 shows the Downlink Data transmit model for SHO:

[image: image2]
Figure 2 Downlink Data transmit model for SHO
The transmit delay for RL1 from S-HNB is 1A and the transmit delay for RL from D-HNB is 2A + 2B + 2C + 2D + 2E. The delay between the two RLs is:

RLs delay = 2A + 2B + 2C + 2D + 2E  - 1A.

Which:
· 1A: S-HNB air interface transmit delay.
· 2A: S-HNB to security gateway transmits delay

· 2B: Security process delay

· 2C: Security gateway to D-HNB transmits delay.

· 2D: D-HNB process delay

· 2E: T-HNB air interface transmit delay.

Considering the typically the delay for 1A is the same 2E, and the 2B and 2D can be neglected comparing 2A and 2C, the RL delays can be calculated as 2A+2C. As we know, the connection between HNB and security gateway over dedicated network for enterprise deployment, the transmit delay between HNB and security gateway should far below 100ms. The delay of 2A+2C will less than 200ms, which is the maximum allow time difference between RLs for SHO.
Conclusion 2:  The inter RLs delay for current direct interface solutions can meet the SHO requirements.

3 Conclusion

In this contribution, we analyze the performance for soft handover and have following conclusion:

Conclusion 1:  The soft handover procedure can be finished while UE move across the SHO area for typically deployment scenarios.

Conclusion 2:  The inter RLs delay for current direct interface solutions can meet the SHO requirements.
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