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1. Introduction

In RAN#45, H(e)NB feature prioritization was agreed for Rel-9[1]. Although the priority for optimization for CSG-to-CSG mobility is low on that list, we would like to propose one feature we find useful even within Rel-9 time frame.
2. Discussion
2.1. Optimizations for CSG-to-CSG Mobility
Most companies share the principle of optimization that avoids the involvement of EPC nodes, and there are two approaches for such optimization:
1. Rel-8 HeNB architecture is maintained, S1 HO signalling is terminated at HeNB-GW.
2. X2 interface is introduced for HeNB, with/without HeNB-GW[2]
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[3].

Approach 1 is aligned with UMTS case, but many companies pointed out the drawback of HeNB-GW being optional. Moreover, since no optimization is done for U-plane, there is inefficiency in data forwarding inherited from S1 HO.
Approach 2 seems to be supported by many companies and has fewer drawbacks compared to approach 1 in terms of the optimization of CSG-to-CSG mobility. However, we would like to point out both approaches are equally preferable because:
· Approach 2 depends on the availability of X2 interfaces between HeNBs while approach 1 does on the presence of an HeNB-GW,
· Data forwarding with an X2 interface may be inefficient due to the network backhaul characteristic,
· Data forwarding in approach 1 could be optimized by HeNB-GW as shown in the next section.

2.2. Data Forwarding Optimization by HeNB-GW

Data forwarding in S1 HO is specified in [4]. In S1 HO, there are two cases for data forwarding, one is when direct forwarding path is available, and the other is when the direct forwarding path is not available. For HeNBs with Rel-8 HeNB architecture, we may assume that no direct forwarding path is available, so the DL data forwarding should be what shown in Figure 1.
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Figure 1. Data Forwarding in S1 HO
Blue arrow shows the flow of data that were already received by source HeNB before HO and that had not received ACKs for RLC PDUs from the UE. Green arrow shows the flow of data during the S1 HO. Red arrow shows the flow of data after the S1 HO is completed. To avoid EPC node involvement, HeNB-GW could do the job of S-GW as shown in Figure 2.
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Figure 2. Data Forwarding by HeNB-GW

One may notice DL data coming from S-GW during HO (intermediate data hereafter) travels back and forth between S-GW and source HeNB. Such data forwarding is not only inefficient, but also could cause unintended data drops due to the asymmetry in the bandwidth of backhaul. So we could do further optimization for data forwarding by HeNB-GW as shown in Figure 3.
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Figure 3. Further Optimization for Data Forwarding
3. Proposal
In this contribution, we showed that the optimization approach featuring aS1-U-plane terminated in HeNB-GW can bring benefits for intra-HeNB-GW handovers. We propose,
1. There are strong benefits having U-plane terminated in HeNB-GW together with C-plane for intra-HeNB-GW mobility optimization purpose.
2. The WG discusses whether U/C-plane termination in HeNB-GW could be considered as Rel-9 H(e)NB feature.
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