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1. Introduction

In RAN1#80bis UMTS indoor positioning session, it is agreed that:

 RAT-independent technologies, namely TBS, WiFi, BT and barometric pressure positioning (and combinations of those) were discussed and maybe considered as candidates for indoor positioning enhancement candidates in TR 37.857
· No need/No obvious benefit to discuss RAT-independent solutions for RAN1 HSPA in parallel with LTE.
· All the following type of solutions can be considered 

· UE-based

· UE-based network assisted

· Network based UE-assisted

· Network based 
· Possible RAT-dependent solutions have been proposed – for example Multi-RAT dependent positioning 
Since the scope of the SI includes UTRAN indoor positioning, it is necessary to add some descriptions regarding UTRAN positioning in the TR37.857. This paper provides a text proposal on UTRAN indoor positioning.
2. Multi-RAT dependent positioning technologies
Multi-RAT dependent technologies may be useful to improve UTRAN indoor positioning with the following advantages.

· Diversity gains by combining multiple RATs positioning results.

· E-UTRAN based positioning technologies can be more precise than UTRAN ones due to the wider bandwidth.

· Several potential enhancements for E-UTRAN based technologies have already been proposed [5]. Introducing multi-RAT based positioning technologies will save a lot of efforts for UTRAN based positioning. 
As shown in the figure 1, SAS is used as positioning server in UTRA access. Protocols (PCAP, RANAP, NBAP, RRC e.g.) are used for positioning. In E-UTRA positioning, E-SMLC is used as positioning server. Protocols (LPP, LPPa, RRC e.g.) are used for positioning. 

In order to allow positioning information exchange between SAS and E-SMLC, protocol might be updated. Since E-SMLC is in the core network while SAS is in the radio access network, possible modification on RANAP may be expected. The position calculation can be done solely in SAS, solely in E-SMLC or both in SAS and E-SMLC. 
For backward compatibility reason, it is recommended that multi-RAT dependent positioning shall be done both in E-SMLC and SAS.
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Figure 1: UTRA Positioning Architecture and possible connection with E-SMLC.
3.
RAT-independent positioning technologies
RAT-independent positioning technologies can be applied to both UTRA and E-UTRA access. However, the specification impacts are quite different between UTRA and E-UTRA access. To utilize RAT-independent positioning measurements (e.g. WiFi, BT, and Barometer) in UTRA access, UTRA protocols (e.g. RRC and PCAP) might be updated.  To utilize RAT-independent positioning measurements (e.g. WiFi, BT, and Barometer) in E-UTRA access, E-UTRA protocols (e.g. LPP, RRC and LPPa) might be updated. Another solution is that SAS and E-SMLC share RAT-independent positioning information by updating protocols (e.g. RANAP) between them. In this case, the position calculation and information processing can be done solely in SAS, solely in E-SMLC or both in SAS and E-SMLC. 

4. Text Proposal 
<Start of changed >
7.1.6 Multi-RAT dependent positioning technologies
Multi-RAT dependent positioning that combines UTRAN with other (e.g., E-UTRAN) technologies may improve positioning accuracy by diversity gains in some scenarios. For instance, E-UTRA RFPM positioning accuracy can be improved by introducing UTRA measurement, since more measurement information will be collected to distinguish different locations.
As shown in the figure 7.1.6-1, SAS is used as positioning server in UTRA access. Protocols (PCAP, RANAP, NBAP, RRC e.g.) are used for positioning. In E-UTRA positioning, E-SMLC is used as positioning server. Protocols (LPP, LPPa, RRC e.g.) are used for positioning. In order to allow positioning information exchange between SAS and E-SMLC, protocols might be updated. Since E-SMLC is in the core network while SAS is in the radio access network, possible modification on RANAP may be expected. The position calculation can be done in SAS, E-SMLC or both. 
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Figure 7.1.6-1: UTRA Positioning Architecture and possible connection with E-SMLC.
<Unchanged sections omitted>
<Start of changed >
7.2
RAT-independent positioning technologies
The following RAT-independent positioning technologies can be applied to both UTRA and E-UTRA access.

However, the specification impacts are quite different between UTRA and E-UTRA access. To utilize RAT-independent positioning measurements (e.g. WiFi, BT, and Barometer) in UTRA access, UTRA protocols (e.g. RRC and PCAP) might be updated.  To utilize RAT-independent positioning measurements (e.g. WiFi, BT, and Barometer) in E-UTRA access, E-UTRA protocols (e.g. LPP, RRC and LPPa) might be updated. Another solution is that SAS and E-SMLC share RAT-independent positioning information by updating protocols (e.g. RANAP) between them. 

<End of changed >
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