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1. Introduction

During RAN3#70bis there was discussion on CS user plane handling for the enhanced HNB mobility solution and the possible need for bicasting at the HNB-GW (e.g. [1]). It is worthwhile considering whether any of the issues identified in that specific situation are found in more general existing handover situations. This contribution discusses the user plane handling for PS handout, identifies that a similar issue exists and proposes a potential solution.
2. Discussion

SA1 requirements for HNB [2], [3] state that the user experience for a HNB user should be the same as for a macro user and so, as PSHO have been available in many mobile networks for some time, there is an implicit need to support it unless there is good reason otherwise. We note that the use case for PSHO to macro is general, as opposed to specific such as enterprise networks.
Rel-8 discussions for HNB in RAN3 operated on the working assumption that the existing procedures (SRNS Relocation) for hard handover as used in the macro layer were readily re-usable for HNB to the open macro network case since, for instance, the issues of target cell identity and access control were not applicable to that scenario. The precise functional split was then worked out. However, as the illustration below shows, there is a need for further clarification.

The case that we consider is the transition phase for normal PS handover. We first show the current procedure in the macro network and then consider how it can be realised for scenarios involving HNB.
2.1.  PS Handover in Macro Network Case
1) The source RNC sends a RANAP Relocation Required to the SGSN.

2) The source RNC receives a RANAP Relocation Command from the SGSN. The relocation command contains a transport layer address and an Iu Transport association at the target RNC.

3) The RNC sets up data forwarding. Any packets received from the Core Network are sent to the UE and also sent to the target RNC.
2.2.  PS Handover to Macro with Iuh

We now consider PS Handover from HNB to macro-cell. The key issue is how the downlink data forwarding in step 3) above is handled between the HNB-GW and HNB. 

We consider the possible scenarios with HNB and HNB-GW respectively being responsible for the data forwarding.
2.2.1. Scenario 1 – HNB is responsible for the data forwarding

Scenario 1a – HNB had direct IP network access to the target RNC

Situation: 

The downlink data is routed CN -> HNB-GW -> HNB -> Target RNC

Comment: 

This places additional requirements on the IP transport network that have not been made before. These include scalability of RNC access and IPv4 / IPv6 compatibility. The data is also likely to be ‘tromboned’ from the SeGW to the HNB and back again, along what may be a variable quality DSL line. 
Scenario 1b – HNB-GW sets up a tunnel to allow HNB forwarding to reach the target RNC

Situation:

The downlink data is routed CN -> HNB-GW -> HNB -> HNB-GW -> Target RNC 

Comment: 

This has similar problems to Scenario 1a, with an inefficient path for the PS data causing ‘tromboning’ from the HNB-GW to HNB and back again, leading to additional delay and bandwidth usage, but does enable better separation of the femto and macro layers.
2.2.2. Scenario 2 – HNB-GW is responsible for data forwarding

Situation:

The downlink forwarded data is routed CN -> HNB-GW -> Target RNC

Comment: 

This is the most efficient mechanism in terms of efficient delivery and bandwidth usage as well as simplifying network routing and scalability. However, it does require termination of the RANAP Relocation Command at the HNB-GW.
3. Conclusion and Proposal
Proposal 1: RAN3 should decide whether PS HO is to be supported by HNB in Rel-8, Rel-9, Rel-10

Proposal 2: If the answer to Proposal 1 is ‘yes’, then it needs to be clarified which entities (HNB, HNB GW) are responsible for the data forwarding. If ‘no’ then this needs to be clarified also.

Proposal 3: U plane “bi-casting” of DL packet data by the HNB GW should be supported by HNB mobility solution as the most effective way of supporting PS HO

A candidate CR [4] to TS 25.467 [5] is provided for Rel-10 for implementation of Proposal 3, although it is noted that there are other possibilities, such as inserting additional rows into Table 4.2-1 of [5].
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