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1
Introduction
Architectural and signaling support on the Iuh interface for positioning of a UE served by an HNB was completed at RAN#62 via additions to TS 25.467 and approval of the PUA specification in TS 25.470. 
However, the HNB positioning Work Item Description [1] also included the following objective: “consider support of HNB positioning as well as UE positioning”. Accurate HNB positioning supports location of a UE (e.g. for an emergency call). For example:

· The HNB position can serve as an immediate approximation of the UE location or to assist in locating the UE using enhanced Cell ID (E-CID) based methods.

· Whilst accurate positioning of the UE using A-GPS or A-GNSS may not always succeed for a UE located deep inside a building (and for the specific constellation at the time of the request), the HNB serving the UE or other nearby HNBs may be positioned with greater ease than the UE, taking advantage of better antenna characteristics and a much greater interval of time within which to successfully acquire satellites in suitable positions.

A CR was submitted in RAN3#82 [2] to complete this aspect, and this document is submitted in order to provide further background as requested during the discussion of [2].
2
Discussion
An evaluation in [3] showed how HNB positioning may be supported using 3 alternative procedures: (a) via UE positioning (where a UE position provides an approximation for the HNB position); (b) via RNC centric procedures (where an HNB invokes RNC centric PCAP procedures normally used to position a UE to instead position the HNB); and (c) via SAS centric PCAP procedures (where an HNB invokes SAS centric PCAP procedures that would normally be used to position a UE to instead position the HNB). 
Alternative (c) is of particular interest since it enables positioning in challenging indoor areas (where method (a) may not always be successful), and aligns with deployments where SAS Centric procedures are used for UE positioning. 
Alternative (c) can in principle be used by a HNB following the enhancements in the recent Work Item (see Appendix for the PCAP flow). However, in this case it is highly beneficial for the SAS to be aware that PCAP procedures are being used to position an HNB rather than a UE. Specifically, 
· The SAS can select a positioning method appropriate for the HNB in the specific deployment (typically this would be A-GPS or A-GNSS).

· The SAS can avoid requesting measurements not available to or not supported by an HNB (e.g. RTT, TA, AOA, RSCP and/or E/N). The HNB might have to return a failure indication to the SAS, wasting time and possibly resulting in a failure of positioning. 

· Note that the SAS may always fall back (in case of A-GPS / A-GNSS failure) by invoking the E-CID method with a request for no measurements, which would enable the HNB to include any approximate location in the response.
· The SAS can store any ensuing HNB location for future use – e.g. to improve positioning of a UE served by the HNB at a later time. 
This indication could be given using a new IE, however the initial PCAP message from the HNB to the SAS (POSITION INITIATION REQUEST) already includes a Client Type IE which is extendable, and for which the SAS behaviour is not mandated in the PCAP specification. Hence the simplest way to support this functionality is:

Proposal 1: Complete support for SAS-centric positioning of HNB by adding a new Client Type IE value in the PCAP Position Initiation Request. 
A CR is provided for this proposed change [4].
3
Conclusions

This document has discussed the motivation for providing support to positioning of HNBs, and specifically, for ensuring that the SAS is aware that it is handling a HNB (and not a UE) in the case of SAS-centric PCAP flows.

It is proposed that a very simple PCAP change is adopted in order to provide this awareness with minimal specification changes.
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5 Appendix
The figure below illustrates the use of SAS centric PCAP procedures from 3GPP TS 24.453 (supported by PUA signalling in TS 25.470) to enable an HNB to obtain A-GNSS assistance data from an SAS and, optionally, to have the SAS compute a location estimate. Note that only the end-to-end PCAP messages are depicted (e.g. corresponding PUA messages are not shown for simplicity).
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Figure 2 – HNB Positioning using PCAP SAS Centric Procedures

In step 1, the HNB invokes SAS centric positioning and provides its positioning capabilities (e.g. A-GNSS including whether UE assisted, UE based and for which GNSS systems and GNSS signals), current serving cell ID (e.g. the assigned HNB cell ID) and required QoS to the SAS. Per proposal 1, it also adds the Client Type IE set to “HNB”.

In step 2, the SAS invokes a suitable positioning method (taking into account the positioning capabilities, and the knowledge that it is a HNB), by returning a PCAP position activation request to the HNB. If A-GNSS positioning is invoked, the SAS would typically include A-GNSS assistance data in this response compatible with the A-GNSS positioning capability of the HNB indicated in step 1. If the HNB had indicated UE based A-GNSS capability, the assistance data could include GNSS navigation data. If only UE assisted A-GNSS was indicated as supported, the assistance data could include A-GNSS satellite acquisition assistance data. 
At step 3, the HNB makes GNSS measurements with the help of the assistance data and may compute a location estimate. The measurements or location estimate are then returned to the SAS at step 4 in a PCAP position activation response message. 
If not enough assistance data was provided in step 2, the HNB can request more assistance data at step 4 in which case steps 2-4 can be repeated with more assistance data being sent. 

 At step 5, the SAS computes or verifies a location estimate and returns it to the HNB, and optionally stores it (associated with the HNB Cell ID) for future use in supporting UE location, providing assistance data, etc.
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