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1
Introduction
In the prioritisation phase of the Study Item for Enhanced Mobility for Macro to Femto cells in Rel-11, Hard Handover (HHO) scenarios were given higher priority than Soft Handover (SHO) scenarios. Recently discussions on re-considering this prioritisation appeared again. This document describes a common approach for both, SHO and HHO, under certain circumstances.

2
Discussion
2.1
General
In Rel-10 active mode mobility between HNBs was introduced, first by the definition of horizontal HNB-HNB connectivity via the new Iurh interface, second by defining a modified version of the Enhanced SRNS Relocation procedure, the RNSAP Relocation procedure, third by allowing a HNB to assume DRNS role (see 25.467 §5.7.3).

For Rel-11, it might be beneficial to leave to the operator which mobility scheme (HHO or SHO) is most suitable for the actual deployment scenarios, since both approaches are able to meet issues especially present in co-channel deployment and are able to improve the communication quality in UMTS network. 

Moreover, both approaches would allow maximizing the re-use of procedures introduced in Rel-10 for HNB to HNB intra-HNB-GW mobility.

Once Iur connectivity is provided between femto and macro, certain features that become available should be examined on their applicability. (Although it can be estimated that low-cost HNBs will for sure not support the whole range of functions available in theory via RNSAP signalling)
In Rel-11, the SI on “Further H(e)NB Mobility enhancements” concluded on priorities for handling discussions on certain scenarios. For 3G macro(femto mobility, HHO is currently on priority 1 (highest), while SHO is on priority 3 (lowest).
Now, by looking at the additional functions necessary for HHO, it would be interesting to see which ones of such additional functions would be overlapping with those needed for SHO.

As can be seen in the message flows described in Figure 1 and Figure 2 below, the common function is the membership verification step. How could a common approach between SHO and HHO look like?

1) If a macro RNC would like to setup a radio link (RL) at the HNB (e.g., in order to keep the SRNS role in the macro system), it would be awkward to establish a second UE associated Iu signalling connection between the femto system and the Core Network (CN). A connectionless procedure to request the CN to verify the UEs membership in the target femto cell would be the proper choice.

Proposal 1: Define and use a connectionless procedure in order to ask the CN to verify the UE membership in the target femto cell.

2) The same connectionless RANAP procedure as in 1) can be triggered by the HNB-GW at HHO before the initiating message is sent to the target HNB. 
a. This would follow the principle not to assign resources to the UE before the UE’s access rights are known – for both, HHO and SHO scenarios.

b. This would also align SHO and HHO handling with regard to subsequent mobility towards femto cells controlled by the same HNB-GW.
Proposal 2: Trigger the connectionless RANAP procedure as in 1) by the HNB-GW at HHO before sending the initiating message to the target HNB.
3) We think there might be issues for SHO in case of femto(macro mobility. Such issues consist in having the macro nodes being bothered with RL-related Iur signalling originating from a femto node.

Proposal 3: Discuss and analyze potential threats for SHO in case of femto(macro mobility.
4) In order to avoid that the HNB would need to implement additional features for macro(femto mobility, it is proposed to keep the Rel-10 feature said as specified and leave any interworking to the HNB-GW. Details are shown in the sections further down.

Proposal 4: Try to minimize the impact on HNBs by leaving as much as possible any interworking task to the HNB-GW.
If these principles find common agreements, the remaining issues are limited to work on the very details which could be continued during the WI phase.
2.2
Details on hard handover
The details for HHO are reported in Figure 1 below.
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Figure 1: Hard handover scenario for macro(femto mobility.

0)
Iur connectivity is established between the HNB-GW and the RNC,
HNB1 is registered at the HNB-GW,
HNB1 and RNC are Iurh/Iur connected, i.e., the macro neighbour cell is known at HNB1.

1)
UE moves under HNB1 coverage and the RNC decides to relocate its SRNS role to HNB1.

2)
The RNC triggers Enhanced Relocation towards the target HNB (HNB-GW).

3)
The HNB-GW is aware of the cell access mode of the (target)HNB1 and triggers membership verification towards the CN in case HNB1 is of hybrid or closed access mode.

4)
The HNB-GW initiates the Access Membership Query procedure, indicating the UE’s IMSI (received by the RNC within the RL Setup Request) and the HNB1’s CSG-ID

6)
The CN replies with the UEs IMSI, the UEs membership status of the previously indicated CSG-ID.
7)
The HNB-GW now starts to act towards the target HNB along the RNSAP Relocation procedural steps. For forwarding the Enhanced Relocation Request message to the target HNB, it would need to include CSG-ID and the CSG Membership Status within the RANAP part of the RNSAP message.
8)-12) The HNB acts as if a neighbour HNB of the same HNB-GW would have contacted it to perform RNSAP Relocation, hence trigger the TNL Update procedure towards the GW, setting up the Iuh bearers.

13) The HNB, after having successfully performed RNSAP Relocation, finalises the procedure by sending HNBAP: Relocation Complete to the HNB-GW

14)-18) The HNB-GW finalises the Enhanced Relocation procedure towards the CN by performing the necessary steps towards the CS and PS CN domain.

19) The old side resources are released.


2.3
Details on soft handover
The details for SHO are reported in Figure 2 below.

[image: image2.emf].

0.1HNB-GW1 and RNC have established an Iur

0.2 HNB1 registered at HNB-GW1 

0.3 Iurh/Iur connectivity established between RNC and HNB1

1. Decision to setup new 

RLat HNB1

8. RNSAP:Radio Link Setup Response

7. RNA:Direct Transfer (RNSAP:Radio Link 

Setup Response)

11. RNSAP:Radio Link Restore Indication

10. RNA:Direct Transfer (RNSAP:Radio Link 

Restore Indication)

HNB1 HNB-GW RNC

CN

4.RANAP:Access-Membership Query

(IMSI, CSG-ID

target

)

5.RANAP:Access-Membership Response

(IMSI, member status)

2. RNSAP:Radio Link Setup Request

3. GW knows whether target HNB1 

is closed or hybrid and queries CN 

(based on IMSI and CSG-ID

target

)

6. RNA:Connect (RNSAP:Radio Link Setup 

Requestwith indication of MV Result)

9a. Iurh Bearer established (w/o ALCAP)

9b. Iur Bearer established

(w/ or w/o ALCAP)


Figure 2: Soft handover scenario for macro(femto mobility.

0)
Iur connectivity is established between the HNB-GW and the RNC,
HNB1 is registered at the HNB-GW,
HNB1 and RNC are Iurh/Iur connected, i.e., the macro neighbour cell is known at HNB1.

1)
UE moves under HNB1 coverage and the RNC decides to setup a RL towards HNB1.

2)
The RNC issues a RL Setup Request to the GW
3)
The HNB-GW is aware of the cell access mode of the (target)HNB1 and triggers membership verification towards the CN in case HNB1 is of hybrid or closed access mode.

4)
The HNB-GW initiates the Access Membership Query procedure, indicating the UE’s IMSI (received by the RNC within the RL Setup Request) and the HNB1’s CSG-ID

5)
The CN replies with the UEs IMSI, the UEs membership status of the previously indicated CSG-ID.
6) 
The HNB-GW forwards the RL Setup Request message to the HNB-GW and manipulates the indicated TNL information for setting up the Iurh part of the UP connection between the RNC and the HNB.
The RNA:Connect message, which carries the RNSAP message, creates a UE context within the HNB-GW1 and the HNB1.
Any applicable RNA message should be able to carry an RNC Identity within the HNB RNL Identity IE.
7)&8) RL Setup Response messages, taking care of setting up the Iurh and Iur part of the UP connection between the RNC and the HNB.

9a&9b) Establishment of the Iurh and Iur bearers needed between HNB1 and the RNC.
10)&11) Finally, HNB1 sends the Radio Link Restore Indication to the RNC.
3
Conclusions and Proposals
Section 2.1 explained that HHO and SHO have in common the Membership Verification phase. In order to have a common approach for the two types of mobility, the following were proposed:
Proposal 1: Define and use a connectionless procedure in order to ask the CN to verify the UE membership in the target femto cell.

Proposal 2: Trigger the connectionless RANAP procedure as in 1) by the HNB-GW at HHO before sending the initiating message to the target HNB.

Proposal 3: Discuss and analyze potential threats for SHO in case of femto(macro mobility.
Proposal 4: Try to minimize the impact on HNBs by leaving as much as possible any interworking task to the HNB-GW.
Finally it is also proposed the following:
Proposal 5: Continue working on the details for HHO and SHO as shown in 2.2 and 2.3.
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