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1
Introduction

This paper considers some aspects of HNB enhanced positioning based on the WI HNB Positioning. The objectives of the WI are:

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

In this paper we consider the second objective. 

2 Interworking PCAP issues.
2.1
Connection Oriented Operations
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Figure 1
The HNB-GW will have the following functions related to interworking:

· Terminating SCCP and  PUA over SCTP and mapping PCAP messages to and from PUA on Iuh to PCAP on Iupc.

· Concentrator/distributor function for PCAP messages to/from the SAS. This function will ensure that the HNB-GW appears as one RNC for messages to/from the SAS, and that the correct HNB destination is identified for messages from the SAS.

Considering the first function, terminating PUA and mapping PCAP messages. PUA provides SCCP like functions to setup and maintain connection oriented services. In this aspect it is similar to the way RUA is used with RANAP. When using PCAP across the Iuh, when the exchange of connection-oriented messages is required, a new connection is initiated by the HNB, and terminated by the HNB, and hence PUA will provide CONNECT and DISCONNECT messages to handle this. The SAS neither initiates nor terminates the connection, so only in exceptional conditions does the HNB-GW terminate the connection. On receipt of the CONNECT message the HNB-GW can setup an SCCP connection on Iupc to the SAS in the same way that a macro RNC can. On receipt of the DISCONNECT message the HNB-GW can release an SCCP connection on Iupc to the SAS in the same way that a macro RNC can.
2.2 Operating Modes
SAS – RNC operation provides 3 modes of service:

Position Calculation Service. The Iupc interface enables an RNC and a SAS to exchange information that is related to the positioning of a single UE. These exchanges involve the transfer of UE Positioning measurement data or UE position estimate data. This operates using the connectionless mode. 

Information Exchange Service. The Iupc interface enables an RNC to request specific GNSS (GPS or GANSS) related data from an SAS on demand, on modification, or at regular intervals. This uses a connection-oriented service with an Information Exchange Context

SAS Centric Position Service. The Iupc interface enables an RNC and a SAS to exchange information that is related to the positioning of a single UE, using SAS Centric mode of operation. This uses a connection-oriented service with a UE context.

In providing enhanced  positioning services to a UE on a HNB, it is assumed that any of the services above could be used. For example, the operating modes used by an HNB may need to be aligned by an operator with the operating modes used by an RNC in order to support equivalent positioning related services by HNBs and enable equivalent positioning support by an operator SAS. Hence all three service modes are addressed when considering interworking of PCAP across the HNB-GW.

2.3 Common Issues

Common to all services provided on the Iupc are the following issues.

2.3.1
Transaction IDs
PCAP uses transaction IDs, unlike RANAP. To maintain consistency for the SAS, these will need to be renumbered appropriately at the HNB-GW, between the Iuh and Iupc interfaces, so that the HNB-GW acts like a single RNC to the SAS. If this were not the case, different HNBs may use the same transaction ID for the same procedure which could cause problems for SAS, particularly for handling connectionless messages. 

To resolve this issue the HNB-GW can renumber transaction IDs as part of the interworking function. As all connection oriented bearer-initializing procedures, and all the connectionless procedures originate at the HNB, the HNB-GW can use the Cell ID or HNB Identity of the HNB (received at HNB registration) and record this together with the received transaction ID.  The PCAP message is then sent onward to the SAS with a new transaction ID (determined by the HNB-GW). On receiving a response message from the SAS, the included transaction ID is used by the HNB-GW to determine the Cell ID and original transaction ID of the originating message from the HNB and return the incoming message to that HNB with the correct transaction ID (same as originally sent from the HNB).

In the case of PCAP connection oriented procedures originating at the SAS (which occur only for an existing signalling bearer, and are nested in HNB originated connection-oriented procedure), the process is similar: the HNB-GW records the received transaction ID, and sends the PCAP message onward to the HNB with a new transaction ID (determined by the HNB-GW). On receiving a response message from the HNB, the included transaction ID is used by the HNB-GW to determine the original transaction ID of the originating message from the SAS and return the incoming message to that SAS with the correct transaction ID (same as originally sent from the SAS).
Proposal 1: HNB-GW renumbers transaction IDs for all PCAP messages to maintain a consistent view for the SAS and the HNB.
2.3.2
Routing of incoming messages

Messages received at the HNB-GW from the SAS, must be routed by the HNB-GW to the correct originating HNB. For connection-oriented messages this can be handled by the mapping of SCCP connections. Whenever a PCAP PDU is received at the HNB GW from the SAS, it can be mapped in the HNB GW onto a corresponding pair (HNB, Context ID). The pair has been created when the HNB initiated the connection by sending a CONNECT (context ID) including the first PCAP PDU of the connection-oriented transaction.
For connectionless messages some further mechanism is needed based on the use of transaction IDs.
As most connectionless messages, originate at the HNB, they can therefore be routed directly to the SAS. Following Proposal 1 above they will have a transaction ID included in the message, allowing identification of the HNB that originated the message. Those messages that originate at the SAS, (POSITION CALCULATION RESPONSE/FAILURE) are part of a Class 1 procedure so can be correctly routed using the Transaction ID method described above.

Using transaction ID mapping allows the correct routing of incoming connectionless messages from the SAS to a HNB, based on the mapping of the HNB-GW originated transaction ID to the pair (Cell ID and transaction ID) of each individual HNB.

Proposal 2: HNB-GW uses the transaction ID and procedure code received in connectionless messages from the SAS to determine the routing of these messages to the relevant HNB.
2.3.3
Routing of outgoing messages

This follows the use of transaction IDs as described in 2.3.1 and 2.3.2 above if there is a single SAS connected to the HNB-GW. However in the case that more than one SAS supports the HNB-GW (which have more users that an RNC), then an indicator in PUA messages indicates the SAS to use. Allocation of the code points to individual SASs is an implementation/configuration issue.
3 Message Flows
3.1
Position Calculation
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3.2 Information Exchange
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Note: PCAP Information Report and PCAP Information Exchange Termination Request may not always be present.

This may be for one UE or broadcast on SIB to provide assistance data to a number of UEs.
The context for the connection oriented messages is the information exchange context (not the UE context).

3.3
SAS Centric Positioning
The figure below shows a SAS centric positioning procedure. The last message Position Initiation Response will be followed by a DISCONNECT message from the HNB when it determines the connection is no longer required.
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*these message form a repeating block for periodic measurements of location.

**these message are not needed with some positioning methods. 

4 Conclusion

From the above discussion it is clear that:
Proposal 1: HNB-GW renumbers transaction ID for all PCAP message to maintain a consistent view for the SAS and the HNB.
Proposal 2: HNB-GW uses the transaction ID and procedure code received in connectionless messages from the SAS to determine the routing of these messages to the relevant HNB.

Proposal 3: Agree on the message flows for the 3 PCAP procedures.
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