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Introduction

This contribution proposes to identify some of the architectural issues to be documented by the EHNB TR. 

1.
How to scale the S1 interfaces to support a large number of HeNBs and the role of the HeNB GW as a concentrator function has been the subject of much discussion in RAN3 for Rel-8 and is still FFS to support in-bound connected mode mobility to HeNB in Rel-9. Scaling the X2 interface was not addressed but should be considered if support for an X2 interface between HeNBs or eNBs and HeNBs is decided for Rel-9.
2. 
In addition to scaling the interfaces above, there are a number of RAN specific issues that need to be solved to support in-bound connected mode mobility H(e)NB in Rel-9. However, from an architecture perspective, an issue to resolve is how to perform access control for an in-bound handover to a H(e)NB when the H(e)NB is operating as a closed CSG cell.
3. 
There are two new modes of H(e)NBs defined for Rel-9 in TS 22.220 namely Hybrid and Open access modes. From an architecture perspective, the three main issues to be resolved to support these modes are UE Allowed CSG list management, access control and paging.

Proposal

The following changes are proposed to TR 23.8xx v0.0.0. The changes are based on the skeleton proposed in S2-088160.
* * * First Change * * * *
2
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* * * Next Change * * * *
6 Architectural issues and solutions

6.x
Network interface scalability

6.x.1
Description

With the introduction of H(e)NBs, the core network elements (e.g. SGSN, GGSN, MSC in UTRAN and MME, SGW in E-UTRAN) may now be required to handle a significant number of associations with H(e)NBs. The increased number of H(e)NBs may impact the number of SCTP associations and application layer associations that need to be handled by the core network elements. 

With in-bound handover to H(e)NB in Rel-9, other network elements in the radio access network (e.g., RNC in UTRAN and eNB in E-UTRAN) may also be required to handle a significant number of associations with H(e)NBs, for example if the X2 interface is supported between HeNBs or eNBs and HeNBs for Rel-9.
6.x.2 
Solution 1

6.x.3 
Evaluation
6.y
In-bound H(e)NB handover support 

6.y.1
Description

In-bound connected mode handover to H(e)NB for a UE was not supported in Rel-8 due to time constraints but is a requirement for Rel-9 as stated in TS 22.220 [a]:

-  With the exception of GERAN to E-UTRAN handover, it shall be possible to support service continuity when UE moves from a non-CSG cell to a CSG cell.

-  It shall be possible to support service continuity when UE moves from a CSG cell to a non-CSG cell or another CSG cell.
Proper implementation of in-bound connected mode handover requires the following issues to be resolved:

-
PSC/PCI confusion: The problem of PSC/PCI confusion arises due to the limited size of the PSC/PCI space which may result in the same PSC/PCI being used by more than one H(e)NB under the coverage of a macro. In this case the macro NB/eNB is not able to resolve which H(e)NB the UE is reporting to do handover without requiring further information, for example, in the measurement reports from the UE. Resolving PSC/PCI confusion is a RAN issue to be dealt with by the appropriate RAN groups.

-
Connected mode access control: How to perform access control for an in-bound handover to a H(e)NB when the H(e)NB is operating as a closed CSG cell, i.e. to ensure the UE is performing handover to a suitable CSG cell.

6.y.2 
Solution 1

6.y.3 
Evaluation

6.z
Open and Hybrid Access Mode H(e)NB support 

6.z.1
Description

There are three modes for H(e)NBs for Rel-9, namely:

-
Closed access mode: H(e)NB operates as a CSG cell.

-
Hybrid access mode: H(e)NB operates as a CSG cell where at the same time, non-CSG members are allowed access.
-
Open access mode: H(e)NB operates as a normal cell, i.e. non-CSG cell. 
The following issues need to be considered in which the different access modes of a H(e)NB impact the NAS procedures for the UE namely:

-
UE Allowed CSG list management: Does a UE add the CSG ID of a Hybrid access mode H(e)NB to the Allowed CSG list upon successful access?
-
Access control: How does the network entity performing the access control discover the access mode of the H(e)NB?
-
Paging optimization: If paging optimization is present, how does the network entity filtering the pages discover the access mode of the H(e)NB to ensure that it does not filter pages to a open or hybrid access mode H(e)NB?
6.z.2 
Solution 1

6.z.3 
Evaluation
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