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1 Introduction
At the RAN plenary meeting #43 in March 2009, a work item [1] was approved for evaluating a network based positioning method, such as UTDOA, for inclusion in LTE release 9. Initial results and assumptions for UTDOA positioning simulations were presented at TSG-RAN WG1 #57-BIS in [2], and a further contribution expanded on this work by considering various multipath models and using random interference conditions at TSG-RAN WG1 #57 in [3]. Another submission was subsequently requested to explain UTDOA positioning impact on the network, and accuracy of UTDOA on a 'loaded' system [4], for meeting TSG-RAN WG1 #58-BIS.
This submission summarises Andrew Solutions observations of the process involved in proposing the introduction of a (network based) positioning technology through RAN. 
The objective of this submission is to ask RAN members to consider whether it is reasonable to restrict the number and/or type of supported positioning methods in LTE, and if this results in the optimal outcome for all LTE parties eg. network operators/carriers, RAN equipment and UE vendors, subscribers and positioning application vendors. 
2. Observations

Network based positioning methods are complementary to handset-based positioning methods such as OTDOA and A-GNSS, plus they are independent of UE configuration and capabilities. They are low latency, more accurate than ECID, difficult to jam or spoof, and are a proven location technology 

Network based positioning methods include, but are not limited to UTDOA, pattern-matching and MREL. It is widely accepted that the more UE and 'radio' measurements available to an E-SMLC the greater the chance of calculating an accurate UE position particularly under difficult conditions. Inclusion of network based measurements complements hybridization of position calculation and may allow more accurate location calculation when individual UE-based positioning methods fail.
 Over the past several months of Andrew involvement in RAN, we have observed and come to the conclusion that:
1. The additional resources/effort required to complete standards work to support a network based positioning methods such as UTDOA is quite small, and potentially significantly smaller than the (outstanding) effort and resources required to complete OTDOA. This network based positioning standards work is able to 'piggy-back' on the work that must be done for OTDOA and AoA+TA solutions with marginal additional development.
2. An accurate network based positioning method, with no explicit UE involvement in the positioning calculation, is valuable for security tracking and 'sensitive' applications that require positioning calculations cannot be detected, jammed, spoofed nor disabled at the UE [5]. 

3. The processing gain that can be achieved in a Location Measurement Unit for an uplink network based positioning methods can be significantly higher than the processing gain that can be achieved in a UE. Increased processing gain improves hearability, detection and increases participation of more sensor sites for timing measurements thereby improving Geometric Dilution of Precision (GDOP). Hence, in areas or regions where UE hearability is in question, uplink network based methods can significantly aid a location solutions performance.
4. Inclusion of a network based positioning method provides more flexibility to accommodate possible future location calculation methods, including hybridization without impact on the UE. rather than focussing on individual positioning methods, we should be considering the impact and process of providing the various 'radio' measurements that may be used for hybrid (or perhaps yet to be developed) positioning methods.
5. Network based positioning technology including UTDOA is field proven, whereas there is some risk that UE based OTDOA positioning may not deliver the accuracy nor the yield expected when deployed in a 'live' network.

6. In our estimation it appears that the feasibility of other positioning methods was approved by RAN1 despite much of the detail, which may have significant impact on the eNB and the UE, still in the process of being worked out. It would be inconsistent to ignore the ongoing feasibility study work for a network based positioning method such as UTDOA.
3. Conclusion
We understand that the lack of approval of the feasibility of the UTDOA positioning method may well be erring on the side of caution, but it is also preventing UTDOA standards work being discussed in RAN2 and RAN3. The 'difficulties' currently being experienced in RAN1 may deter any proposed inclusion of further LTE positioning methods, and collection of additional network based 'radio' measurements for use by the E-SMLC for hybrid positioning. This situation is of concern to Andrew Solutions, and we believe that it may have implications for future development of the LTE standards. 
The approval of a network based positioning method will provide significant benefit for network operators, emergency service providers, and UE subscribers who are the ultimate 'users' of LTE positioning technology. Furthermore, we believe that if network based positioning methods are not supported in LTE Release 9, there is a significant risk that the currently supported positioning solutions available in Release 9 will prove inadequate when deployed and significant cost may be incurred in correcting this later once handsets are in the field.
Andrew Solutions believes that additional positioning techniques, including network based UTDOA, should be supported and encouraged by 3GPP to provide a robust solution in LTE Release 9. 

The deadline for LTE Release 9 completion is clear and understood, as is the limited resources available to achieve completion of the many outstanding Work Items by that deadline. Companies supporting the WI for the inclusion of a network based positioning method [1] have pledged resources towards completion by that deadline, and firmly believe that this is still achievable. Andrew Solutions ask that RAN1 members please give the WI due consideration for approval in LTE release 9.
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