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1 Introduction 
Currently a number of options are provided in the HNB Registration Request to allow the HNB to provide location information to the HNB-GW.
One or a combination of the current options can provide the HNB-GW with the ability to determine an HNB’s location. However some of the options provided in the HNB Registration Request are likely to be more accurate than others and hence it is possible to enhance the current information to allow the HNB-GW to determine a more accurate location for the HNB, should the HNB-GW wish to do so.

This paper outlines such a solution.

2 Discussion

The HNB Registration procedure defined in [1] allows the HNB to provide the HNB-GW with information so that the HNB-GW can check & verify the HNB’s location.

There are currently three optional IEs that can be used to provide HNB location information to the HNB-GW as shown below in the extract from [1].
-----------------------------------------------------------Start of extract ------------------------------------------------------

9.2.3
HNB Location Information
HNB Location Information IE is sent from the HNB to HNB-GW to provide information on the location of the HNB.

	IE/GROUP NAME
	PRESENCE
	RANGE 
	IE Type and Reference
	Semantics Description

	HNB Location Information 
	
	
	
	

	 > Macro Coverage Information
	O
	
	9,2,7
	

	 > Geographic Location
	O
	
	9.2.4
	

	 > HNB Internet Information
	O
	
	IP Address
9.2.8
	


-----------------------------------------------------------End of extract ------------------------------------------------------

The accuracy by which the HNB-GW can determine the HNB’s location will be determined by how much information the HNB provides to it. However the HNBAP specification does not provide any details on what information shall be populated by the HNB and hence it is an implementation decision as to which IEs are sent by the HNB to the HNB-GW. Therefore in some circumstances the HNB may only provide one of the IEs listed in 9.2.3. 
For example the Macro Coverage Information IE currently consists of either UMTS or GERAN information from a single cell derived from the information that the HNB has detected about its deployment within a macro cell coverage area as shown in the extract from [1] below.
-----------------------------------------------------------Start of extract ------------------------------------------------------

9.2.7
Macro Coverage Information
The Macro Coverage Information IE identifies the macro cell used by the HNB for location. This may be e.g. a GERAN Cell ID or a UTRAN Cell ID .

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Choice Cell Identifier
	
	
	
	

	>GERAN Cell ID Information
	
	
	
	

	>>PLMN-ID
	M
	
	9.2.14
	

	>>LAC
	M
	
	9.2.11
	0000 and FFFE not allowed.

	>>CI
	M
	
	OCTET STRING (2)
	

	>UTRAN Cell ID Information
	
	
	
	

	>>LAC
	M
	
	9.2.11
	

	>>RAC
	M
	
	9.2.12
	

	>>PLMN-ID
	M
	
	9.2.14
	

	>>Cell-ID
	M
	
	9.2.25
	


-----------------------------------------------------------End of extract -----------------------------------------------------

In order to support the current HNBAP requirements an HNB could just provide the Macro Coverage Information to the HNB-GW to allow the latter to verify its location. However the current definition of the Macro Coverage Information IE could provide a fair degree of inaccuracy in identifying the HNB’s location. For example a UTRAN Macro Cell can cover a large geographical area and the HNB-GW may need to have the ability to make a more accurate determination of the HNB’s location. 
Since the HNB may be able to detect that it is deployed within the coverage area of more than one cell. It would make sense to allow the HNB to optionally also inform the HNB-GW about any additional cells that it can detect, so as to allow the HNB-GW to be able to more accurately determine the HNB’s location. 
In addition step 4 of the current stage 2 description of the HNB Registration procedure defined in section 5.2.2 of [2] states the following.

-----------------------------------------------------------Start of extract -----------------------------------------------------

4.
The HNB then attempts to register with the serving HNB-GW using a HNB REGISTER REQUEST message. The message contains:

a.
HNB Location Information: The HNB provides location information via use of one or more of the following mechanisms:

i.
detected macro-cell coverage information (e.g. GERAN and/or UTRAN cell information) 

ii.
geographical co-ordinates (e.g. via use of GPS, etc)

iii.
Internet connectivity information (e.g. IP address), provided, the resulting location information is at least as accurate as location determination based on macro-cell coverage information, whether or not there is macro cell-coverage available at the location of the HNB (e.g. as determined by point i above).

b.
HNB Identity: the HNB has a globally unique and permanent identity. 

c.
HNB Operating Parameters: Such as the selected LAC, RAC, SAC, etc
-----------------------------------------------------------End of extract -----------------------------------------------------

This clearly states that the HNB should have the ability to provide GERAN and/or UTRAN cell information to the HNB-GW, which is not currently reflected in the definition of the Macro Coverage Information IE defined in [1].  So it would be beneficial to also correct this inconsistency. 
This would lead to the following format of the Macro Coverage Information IE.
9.2.7
Macro Coverage Information
The Macro Coverage Information IE identifies the macro cells detected by the HNB for location. This may be e.g. GERAN Cell IDs and/or UTRAN Cell IDs .

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Choice Primary Cell Identifier
	
	
	
	

	>GERAN Cell ID Information
	
	
	
	

	>>PLMN-ID
	M
	
	9.2.14
	

	>>LAC
	M
	
	9.2.11
	0000 and FFFE not allowed.

	>>CI
	M
	
	OCTET STRING (2)
	

	>UTRAN Cell ID Information
	
	
	
	

	>>LAC
	M
	
	9.2.11
	

	>>RAC
	M
	
	9.2.12
	

	>>PLMN-ID
	M
	
	9.2.14
	

	>>Cell-ID
	M
	
	9.2.25
	

	   > Additional Cell identifiers
	
	0 to <maxnoofAddCells>
	
	

	>> Choice Cell Identifier
	
	
	
	

	>>>GERAN Cell ID Information
	
	
	
	

	>>>>PLMN-ID
	M
	
	9.2.14
	

	>>>>LAC
	M
	
	9.2.11
	0000 and FFFE not allowed.

	>>>>CI
	M
	
	OCTET STRING (2)
	

	>>>UTRAN Cell ID Information
	
	
	
	

	>>>>LAC
	M
	
	9.2.11
	

	>>>>RAC
	M
	
	9.2.12
	

	>>>>PLMN-ID
	M
	
	9.2.14
	

	>>>>Cell-ID
	M
	
	9.2.25
	


	Range bound
	Explanation

	maxnoofAddCells
	Maximum no. additionally detected cells is 5


3 Proposal

This document outlines why it would be useful to extend the Macro coverage information in the HNB location information sent from the HNB to the HNB-GW. It is proposed that this is added to the HNBAP HNB Register Request message. If this proposal is accepted it is then proposed that the CR R3-100044 is also agreed as an update to 25.469 [1].
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