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1 Scope 
In last RAN plenary meeting a new RAN3 WI to support Home NB and Home eNB enhancements for RAN3 aspects has been agreed. Focusing on the mobility aspects, following scenarios have to be covered:
· In-bound mobility 3G Macro to HNB HO

· 3G HNB to 3G HNB HO
· In-bound mobility LTE Macro to HNB HO
· LTE HeNB to LTE HeNB.

This contribution focuses on the 3G HNB to 3G HNB HO and propose/analyse impacts of different 3 solutions:
· CN coordinated
· GW coordinated
· HNB coordinated

2 Discussion

Relocation Type

In the macro case, 2 types of Relocation were supported i.e.:

· UE not involved Relocation

· UE involved Relocation

The latter was introduced in order to permit handover, even if Iur is not present (i.e. handover between cells belonging to different PLMNs or between cells in the same PLMN, but belonging to RNCs not connected by Iur) by means of the reconfiguration of the Iu connections from the original SRNS to the new RNS.
Relocation scenario
It is important to identify the scenario supported for the HNB to HNB Relocation.

A list of possible scenarios is reported below
1. Intra/Inter-PLMN Inter-Frequency
2.  Intra/Inter PLMN Intra-Frequency
In addition it is important to distinguish between the Intra GW and Inter-GW scenario.

2.1 CN Coordinated
HO signalling

In the CN coordinated scenario, RANAP messages as the one used during Relocation Preparation, Resource Allocation and Relocation execution are used.
Routing
Routing in CN is still done by LAC and RAC whereas RAN routing is done in 2 steps:

· RNC id of the GW is used by the CN to route the Relocation Required towards the target GW
· Cell id within the Source to Target Transparent container is used by the GW to route the RANAP Relocation Request towards the target HNB
Scenario applicability
It is applicable in both Intra and Inter GW.
Access Control
Functionality of Access Control can be performed in the CN for both CSG and non CSG UE. If a UE is not allowed to access the target HNB, the CN will reply with RANAP Relocation Failure.
Disadvantages
In case of Intra GW scenario, which is the most likely scenario in the corporate case: 
· there is an unnecessary increase of signalling on Iu and CN side. In addition a new IU signalling connection need to be setup and the old one released although the same IU interface is going to be used.
· Source and target RNC id in the RANAP Relocation Required are the same which may cause some backward compatibility issue.
· Latency of the HO procedure is unnecessarily increased.
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Figure 1: HNB to HNB Relocation: CN coordinated
2.2 GW Coordinated

HO signalling

In the GW coordinated scenario, RANAP messages as the one used during Relocation Preparation, Resource Allocation and Relocation execution are used. However they terminate in the GW instead of CN.
This means that the GW should be able to encode/decode the RANAP Relocation Request i.e. GW should store parameters received in RANAP Security Mode Command and RANAP RAB Assignment.

Routing
GW will check the Source and target id in the Relocation Required which represent the RNC id of respectively source and target GW.
· If source and target RNC id are the same, then the GW may look into the source to target Container to understand to route the Relocation Request to target HNB
· If source and target RNC id are different, GW forward the RANAP Relocation Required to CN
Scenario applicability
It is applicable only to the Intra GW scenario.

Access Control
Functionality of Access Control can be performed in the GW non CSG UE. However for CSG UEs,  GW does not know the CSG white list. How to proceed?
Pros
· HO procedure latency is reduced

· Signalling on IU interface is reduced

· The Iu signalling connection is kept

· Processing load in CN is reduced

Cons

· GW need to encode some RANAP messages

· GW need to store Security related and RAB related parameters
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Figure 2: HNB to HNB Relocation: GW coordinated

2.3 HNB Coordinated

HO signalling

RANAP messages are terminated in source and target HNB although GW decodes the message for routing purposes.

In the HNB coordinated scenario, only few RANAP messages as the one used during Relocation Preparation, Resource Allocation and Relocation execution will be needed to perform Relocation i.e.:

· Relocation Request from Source HNB to target HNB
· Relocation Acknowledge from target HNB to Source

· Relocation detect/Complete from target HNB to GW

Afterwards, GW trigger the UE deregistration towards source HNB

HNB should be able to encode some RANAP messages which are now encoded in CN

Routing
GW checks the target cell in the source to target container of RANAP Relocation Request and forward the RANAP Relocation Request accordingly.
Scenario applicability
It is applicable to only the Intra GW scenario. Source HNB check the RNC id of the GW of target HNB
· If it is different from the source GW, it will start the GW/CN coordinated HO

· If it is the same as source GW, it will start the HNB coordinated HO

Access Control
Functionality of Access Control should be performed in the GW for non CSG UE. However for CSG UEs, GW does not know the CSG white list. How to proceed?

 Pros
· HO procedure latency is further reduced

· Signalling on IU interface is reduced

· The Iu signalling connection is kept

· Processing load in CN is reduced

· GW maintain only routing functionality and there is no need to store parameters
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Figure 3: HNB to HNB Relocation: GW coordinated

Disadvantages
· HNB needs to encode Relocation  related messages which are currently handled by CN 
· There is the need to clarify the following parameter handling like

·  Iu Signalling Connection Identifier in RELOCATION REQUEST

· Transport Layer Address in RELOCATION REQUEST
· Iu Transport Association in RELOCATION REQUEST.
3 Conclusion
This contribution has analysed 3 possible solutions for HNB to HNB Relocation highlighting main impacts, pros and cons.

It is proposed to discuss the paper and decide on:

· Type of Relocation supported

· Type of scenarios supported

· Most suitable solution for each scenario






































































































