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1 Introduction
It has been decided to support "Hybrid Home Base Stations" in Rel-9. Extract from ref. [1]:

[image: image1.emf]The objectives of the Work Item are as follows: -   -   Between, Macro cells, CSG cells and Hybrid access Cells:   o   Manual CSG selection   o   Autonomous CSG reselection      Support of Hybrid cell selection and reselection     -  Active Mode Mobility Support only for the follow ing cases:      Inbound handover to CSG cell (from Macro, CSG and Hybrid access cells)      Inbound handover to Hybrid cell (from Macro, CSG and Hybrid access cells)  


This paper discusses the scope and implications, focusing on the idle mode behaviour.

2 Discussion
2.1 What characterizes a Hybrid CSG cell?

Ref. [2] provided a description and use case for the 'hybrid access mode'. The description is available in ref. [6] and it reads:

[image: image2.emf]Closed access mode:  HNB/HeNB operates as a CSG cell.   Hybrid access mode:  HNB/HeNB operates as a CSG cell where at the same time, non - CSG members are allowed access.   Open access mode:  HNB/HeNB operates as a normal cell, i.e. non - CSG cell  


We understand the term "non-CSG members" means all UEs, which are not "CSG members". Consequently all UEs are allowed access to the Hybrid CSG cell, the only difference being that "CSG members" use 'autonomous search' to prioritize idle mode reselection of "own CSG cells"

We understand that each cell operates in one of the three above modes, i.e. the task is to define how a 'Hybrid CSG cell' operates. The hybrid CSG cell is characterized by:

1. it is treated as a CSG cell for UEs recognizing it as it's 'own CSG' (i.e. where csg-Identity matches an entry in the UEs 'CSG White List')
2. it is treated as a normal cell for UEs not recognizing it as it's 'own CSG'
2.2 Identification of a Hybrid CSG cell

Currently available CSG-related Identifiers are found in the following SIBs and these are natural candidates for extension. 
	Parameter
	Purpose
	Coding
	Transport
	Comment

	csg-Indication
	Indicates that the cell is a CSG cell
	Mandatory; BOOLEAN
	Sent in SIB1
	

	CSG Indicator
	
	Optional; Enumerated (TRUE)
	Sent in MIB
	In Rel-8, UE support of CSG is not mandated

	csg-Identity
	Numeric identifier for access control 
	Optional; 

Bit string(27)
	Sent in SIB1
	In Rel-8, the UE only uses csg-Identity if csg-Indication is TRUE

	CSG Identity
	
	
	Sent in SIB3
	

	csg-PhysCellIdRange
	Set of physical cell identities reserved for CSG cells on the frequency where information is transmitted
	Start PCI/PSC + range
	Sent in SIB4
	

	CSG PSC Split Information
	
	
	Sent in SIB3 or 11bis
	Need to define whether Hybrid cells are included in CSG PCI/PSC range

	hnb-Name
	Textual identifier for user display purpose
	Octet string(48)
	Sent in SIB9
	

	HNB Name
	
	
	Sent in SIB20
	


We start by exploring alternatives to be introduced for release 9.
Some release 9 alternatives are:

a) Use the combination of "csg-Indication = false" and "csg-Identity present" to denote a hybrid CSG cell.
b) Provide three coding options for "csg-Indication/CSG Indicator": absent (normal cell), TRUE (Closed), FALSE (Hybrid). 

If done for rel-9 only, then this will be a new IE essentially replacing "csg-Indication/CSG Indicator".
c) Add a new 'hybrid-csg-Indication' (see ref. [5]). Rel-8 UEs have only two modes of operation, so the Rel-9 coding can only map the new combinations to either of the two legacy modes of operation.
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Hence alternative c) is in fact two:

c1) Add a new 'hybrid-csg-Indication'; make Hybrid cells "open" for Rel-8 UEs

c2) Add a new 'hybrid-csg-Indication'; make Hybrid cells "closed" for Rel-8 UEs (except when csg-Identity matches the White List)
d) Add a rule for "csg-PhysCellIdRange/CSG PSC Split Information" (or add a new IE) to identify the 'hybrid-csg-PhysCellIdRange'. 
It can be noted that for alternatives a)-c) the Hybrid cells are expected to be marked as "open", i.e. not part of the "CSG range", because UEs without the hybrid cell in its "White List" should handle it as a regular cell.

Although the text above describes implementation in Rel-9, it is also possible to implement all alternatives in rel-8, but obviously with impacts on ASN.1 in both 25.331 and 36.331. Alternatives a) and b) then appear to have the minimum impact.
Our assessment of these alternatives (for release 9 implementation) is:

	Alternative
	Disadvantages

	a)
	Manual and Autonomous search functions in Rel-8 UEs will not find these Hybrid cells (see ref. 3). 

Need to adjust the rel-8 field description for csg-Identity in SIB1 to allow the presence of this field also when "csg-Indication = false"*.
In UMTS the (rel-9) UE must read different SIBs in order to determine the cell type. Indicates added complexity and reduced battery lifetime.

	b)
	Manual and Autonomous search functions in Rel-8 UEs will not find these Hybrid cells. 

Need to adjust the rel-8 field description for csg-Identity in SIB1 to allow the presence of this field also when "csg-Indication = false"*.

	c1)
	Rel-8 UEs will perform normal cell reselection of Hybrid cells, i.e. no "preferential handling" in Idle mode. 
Need to adjust the rel-8 field description for csg-Identity in SIB1 to allow the presence of this field also when "csg-Indication = false"*.

	c2)
	Rel-8 UEs will never perform cell reselection to Hybrid cells and may thus perceive poor coverage. Implies that some deployment scenarios are infeasible.
Need to adjust the rel-8 field description for csg-Identity in SIB1 to allow the presence of this field also when "csg-Indication = false"*.

	d)
	Additional planning effort.
Need to adjust the rel-8 field description for csg-Identity in SIB1 to allow the presence of this field also when "csg-Indication = false"*.


Note *: An alternative is to define a new rel-9 IE for the case of Hybrid cells, but that seems inefficient.
3 Proposal
It is proposed that RAN2 discusses the solutions a) to d), for implementation in release 8 or 9, and agrees on a way forward.
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Closed access mode: HNB/HeNB operates as a CSG cell.


Hybrid access mode: HNB/HeNB operates as a CSG cell where at the same time, non-CSG members are allowed access.

Open access mode: HNB/HeNB operates as a normal cell, i.e. non-CSG cell
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The objectives of the Work Item are as follows:-


- Between, Macro cells, CSG cells and Hybrid access Cells:


· Manual CSG selection


· Autonomous CSG reselection


· Support of Hybrid cell selection and reselection


- Active Mode Mobility Support only for the following cases:


· Inbound handover to CSG cell (from Macro, CSG and Hybrid access cells)


· Inbound handover to Hybrid cell (from Macro, CSG and Hybrid access cells)



