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1 Introduction
With the  Rel-16 study item on NR positioning completed, the topic of positioning for NR is now proceeding to the work item phase. In this contribution, we give our view on the WI description scope, based on the available WID and TU allocation.  

2 Discussion 
[bookmark: _Toc532993704]2.1	Positioning signals and methods 
The study item for NR positioning [6] concluded that several types of signals could be used for positioning. In the downlink, the existing signals CSI-RS and SSB, and the new DL PRS were identified as  candidates for NR positioning evaluations. Moreover, extensions of the existing RS were deemed necessary to meet accuracy requirements at least in some scenarios. Finally, the applicability of the new DL PRS was left as an open issue to address (“When and how existing NR DL reference signals can be used for positioning is left to future specification work[5]]”). Given the observations and conclusions done during the study item phase, we think the WID should be neutral in language toward which signal is suitable for which case. In the current wording, one could read that a new DL PRS is prioritized and is de facto necessary to meet requirements. However, we have not defined that signal at all yet. Thus we propose to start with identifying the suitable reference signals among the prioritized RS options (existing CSI-RS, SSB, PRACH , and/or extensions of these signals, or completely new RS) and then specify them for the applicable methods.  
[bookmark: _Toc3215839][bookmark: _Toc3232879]The WI objective related to NR positioning signals should explicitly include an evaluation on equal terms of existing NR signals, extensions of existing NR signals and new NR signals and based on this evaluation the warranted specification work should be done.
In the SI phase only one company produced results from multiple scenarios for angle based methods. Moreover, the WID has a total of 10TUs in RAN1 over 5 meetings. During this time, 5 methods are planned to be studied (DL-TDOA, UL-TDOA, RTT,E-CID and angle based methods), with reference signals, measurements, protocol, and other specification work for each methods. Give the scope size and the TU allocation, some prioritization is necessary. Thus, it is proposed to treat Angle based methods with a second priority.  
 
[bookmark: _Toc3215840][bookmark: _Toc3232880]The WI objective related to positioning signals should down-prioritize the angle-based methods for positioning, based on the work done during the study item compared to other methods. 
[bookmark: _Toc3215842]Apart of deciding over the signals, RAN1 also needs to standardize measurements and capture them in RAN1 specification, e.g., RSTD or a like for DL-TDOA and UE Rx-Tx time difference for E-CID. RAN1 also need to decide which existing mobility measurements can also be reused for E-CID positioning, e.g., SS-RSRP, SS-RSRQ, and SS-SINR.
[bookmark: _Toc3215843][bookmark: _Toc3232884]Once the measurements and signals are known, RAN4 needs to specify measurements requirements, measurement accuracy requirements, and test cases.
2.2	UE Based Positioning Methods
UE based positioning was proposed during RAN1 discussion and the topic did not reach a large consensus. Given the scope of the WID, completion of the signalling and other interface impacts due to the proposed RAT dependent/independent methods should have priority. Thus we propose that the WID makes UE based positioning a lower priority. 
[bookmark: _Toc3215844][bookmark: _Toc3232881]UE based positioning should be given a lower priority in the WID scope.
2.3	Local-LMF
The local-LMF was proposed by SA2 to address the key issue “low latency and high performance LCS support” as specified criteria’s below [TR 23.731]. Criteria to study solutions for low latency and high performance LCS support include the following:
-	Ability to reduce latency to all UEs.
-	Ability to reduce latency for selected UEs (e.g. based on external client QoS).
-	Ability to support different levels of latency (e.g. sub 1 second, 1 second-1 minute, over 1 minute).
-	Ability to support low latency LCS mechanisms defined for the NG-RAN and UE.
-	Ability to reduce network resource usage in support of low latency.
-	Ability to support the use of all high accuracy position methods defined by RAN which can be accessible to the 5GCN.
-	Ability to support high reliability of positioning comparable to reliability in accessing a target UE.
-	Enable sufficiently low latency comprising signalling delay, measurement delay.
-	Ability to support the combination of 3GPP and non-3GPP positioning technologies to achieve performances of the 5G positioning services better than those achieved using only 3GPP positioning technologies. Such 3GPP and non-3GPP positioning method could be found in TS 22.261.
However, based upon the analysis [2, 3], the interface and processing delay in the Core Network is insignificant as compared to the delay in the UE to perform the measurements etc., the proposed architect fails to address the key issue of low latency.
In terms of reducing network resource as one of the bullets above, we do not see the reduction as co-ordination among local-LMFs would be required which would imply large overall architectural impacts including significant XnAP impacts. The purpose of having a separate location server was also to offload the load from base stations with regards to positioning computations. The Local-LMF would basically increase the load of already loaded base stations.
[bookmark: _Toc3215845][bookmark: _Toc3232882]Local LMF (RAN3+RAN2 centric objective) should be removed as it does not address the key issue of low latency, or at least be handled with low priority.

Further, the high performance LCS as pointed by the last bullet suggests using combination of 3GPP and non-3GPP positioning technologies to achieve performances of the 5G positioning services better than those achieved using only 3GPP positioning technologies. This sort of Hybrid Positioning method (combination of 3GPP and non-3GPP positioning technologies) should be promoted. This can be realized using the current architecture too. 
[bookmark: _Toc3215846][bookmark: _Toc3232885][bookmark: _GoBack]High Performance LCS can be realized by current architecture using combination of 3GPP and non-3GPP positioning technologies. Thus, hybrid positioning methods should be further considered.

2.4	Hybrid Positioning
Hybrid positioning methods can be beneficial for the automotive and indoor-outdoor navigation scenarios. Navigation is one of the key applications for GNSS based positioning, however, it is often limited to outdoors due to the scarce satellite coverage in indoors. NR radio access is suitable for both indoor and outdoor environment. However, it is likely that only a few NR access points will be available for serving a UE. Therefore, if a seamless indoor-outdoor navigation service is considered, then neither GNSS nor NR positioning can be used as a stand-alone solution. In contrast, a hybrid method can be adopted to use, in the most extreme case, only one satellite and one NR link for accurate positioning.

Further as specified in TS 22.261, The 5G system shall provide different 5G positioning services, supported by different single and hybrid positioning methods to supply absolute and relative positioning. Hybrid positioning methods include both the combination of 3GPP positioning technologies and the combination of 3GPP positioning technologies with non-3GPP positioning technologies such as, for instance, GNSS (e.g. Beidou, Galileo, GPS, Glonass), Network-based Assisted GNSS and High-Accuracy GNSS, Terrestrial Beacon Systems, dead-reckoning sensors (e.g. IMU, barometer), WLAN/Bluetooth-based positioning[4].
[bookmark: _Toc3215847][bookmark: _Toc3232883]Add hybrid positioning methods as an objective (part of the SID description, TS 22.261 [4]). 
Conclusions    
Conclusion
In the previous sections we made the following observations: 
Observation 1	Once the measurements and signals are known, RAN4 needs to specify measurements requirements, measurement accuracy requirements, and test cases.
Observation 2	High Performance LCS can be realized by current architecture using combination of 3GPP and non-3GPP positioning technologies. Thus, hybrid positioning methods should be further considered .

And the following proposals:
Proposal 1	The WI objective related to NR positioning signals should explicitly include an evaluation on equal terms of existing NR signals, extensions of existing NR signals and new NR signals and based on this evaluation the warranted specification work should be done.
Proposal 2	The WI objective related to positioning signals should down-prioritize the angle-based methods for positioning, based on the work done during the study item compared to other methods.
Proposal 3	UE based positioning should be given a lower priority in the WID scope.
Proposal 4	Local LMF (RAN3+RAN2 centric objective) should be removed as it does not address the key issue of low latency, or at least be handled with low priority.
Proposal 5	Add hybrid positioning methods as an objective (part of the SID description, TS 22.261 [4]).
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