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1. Introduction

In current HNB system, the HNB will report its location information e.g. GPS information, IP address, Neighbour Marco cell information etc, to the network when it powers on. As the coverage of the HNB is quite limited, the network uses the HNB location information as the camping on UEs’ location. However, there are some requirements to also enhance the location mechanism. In RAN #60 meeting, a new WI “HNB Positioning for UTRA” has been approved” was agreed in [1].  The objectives of the new WI are shown as below: 
“Allow support for positioning for UEs under HNBs by supporting PCAP over the Iuh interface. 


Define a protocol to transport PCAP messages over Iuh (similar to RUA).


Define the interworking aspects needed for supporting PCAP between SAS and HNB in the HNB-GW.


Consider support of HNB positioning as well as UE positioning”
This paper analyzes the RAN3 impacts of the PCAP supporting and discusses potential issues.
2. Discussion
2.1 UE Positioning Architecture in HNB system

In 25.305[3], the general arrangement of UE positioning feature in UTRAN has be defined as following in Figure 1a, In current 3G HNB system, the UE position is looked as the same as the HNB’s location because of the limited coverage of the HNB, then the current UE positioning architecture for HNB was not discussed. This WI intends to introduce the UE positioning methods in Marco network to 3G HNB system to improve the accuracy of the UE positioning. Then the first point should be to define the reference architecture in HNB system. 
In the HNB system, the NodeB and RNC are collapsed to one node HNB, which is only serving a single cell in a small radius, and the HNB-GW mainly concentrates the HNB connection to minimize the impacts of the CN. Following the same principle as HNB design, the new architecture should reuse current architectures as much as possible and minimize the impacts outside of HNB subsystem. The HNB should inherit the functions related to UE positioning from both NodeB and RNC, and the HNB-GW concentrates the HNB connections as a Macro RNC to the other positioning entities e.g. SAS , CN etc. The reference architecture is shown figure 1b.
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Figure 1a: General arrangement of UE Positioning in UTRAN   Figure 1b: General arrangement of UE Positioning in HNB
In current Positioning system, the SRNC can work either in the RNC centric mode (SMLC in SRNC) or in a SAS (Stand-Alone SMLC) centric mode where the SAS has control over the positioning procedures. The HNB is a Customer Premises Equipment (CPE), the addition of SMLC will increase the complex and cost of the HNB. It is better for HNB system, only SAS centric mode is supported. The SAS could be either a real standalone node apart from HNB-GW or integrated in the HNB-GW, which is an implementation choice.
Proposal 1: The UE positioning architecture should minimize the impacts outside HNB subsystem, and the reference architecture in figure 1b should be agreed.

Proposal 2: To minimize the complexity and cost of the HNB, only Stand-Alone SMLC (SAS) is supported in HNB. The SAS can be either integrated in the HNB-GW or apart from HNB-GW as a standalone entity.

2.2 Iupc between HNB and HNB-GW 
Regardless the SAS in the HNB-GW or not, the Iupc between HNB and HNB-GW should be supported. Similar as Iu and Iu-BC, PCAP is transmitted over SCCP, which is not applicable to HNB system. Then a user adaption layer over SCTP as RUA is expected to mimic the SCCP procedures to transmit PCAP over Iuh. 

[image: image3.emf]HNB

PHY

Data Link

IP

PCAP

PUA(UA for 

PACP)

SCTP

PACP

SAS

Layer 2

PHY

SCCP

HNB-GW

PHY

Data Link

IP

PUA(UA for 

PACP)

SCTP

PHY

Layer 2

SCCP

Interworking function(s)


Figure 2 Protocol Stack for connectivity between a HNB and a SAS via the HNB-GW.
The new user adaptation layer should have the following functions as RUA:
· Transparent transfer PCAP messages;
· Error handing. This function allows the reporting of general error situations, for which function specific error messages have not been defined.
The new user adaptation should be specified in a similar manner to RUA specified in TR 25.468. There may be five elementary procedures in the new user adaptation.

· Connect: establish an UE-associated Signalling Connection and carry a PCAP message.
· Direct Transfer: transport a connection-oriented PCAP message between the HNB and HNB-GW.

· Disconnect: terminate an UE-associated Signalling Connection between these nodes.
· Connectionless Transfer: transport connectionless PCAP messages between the HNB and HNB-GW.

· Error Indication: report detected errors in one incoming message to the peer node.

Proposal 3: to support PCAP messages between the HNB and HNB-GW, a new user adaptation should be specified in a similar manner to RUA specified in TS 25.468.

2.3 New HNB/UE positioning

According to TS 25.467[2], HNB location information is shown as below:
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 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).
The HNB usually is deployed indoor, and none of the above positioning methods is guaranteed and not accurate for enhanced positioning requirements apart from regulatory only. The UE positioning methods are discussed, and the similar accurate level of UE positioning as Macro network will be provided by the HNB. As the coverage of the HNB is very limited, the more accurate UE positioning may help to improve the accuracy of HNB positioning e.g. the UE positioning result can be used to correct the HNB positioning. 
Proposal 4: New HNB positioning mechanisms with UE positioning improvement should be analyzed.

3. Conclusion
Based on the above analyze, there are several proposals in this paper:
Proposal 1: The UE positioning architecture should minimize the impacts outside HNB subsystem, and the reference architecture in figure 1b should be agreed.

Proposal 2: To minimize the complexity and cost of the HNB, only Stand-Alone SMLC (SAS) is supported in HNB. The SAS can be either integrated in the HNB-GW or apart from HNB-GW as a standalone entity.

Proposal 3: to support PCAP messages between the HNB and HNB-GW, a new user adaptation should be specified in a similar manner to RUA specified in TS 25.468.
Proposal 4: New HNB positioning mechanisms with UE positioning improvement should be analyzed.
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