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Introduction
In this contribution, we provide a summary of the contributions in section 7.2.10.2 of the agenda for RAN1#1901AH.  The source contributions are cited in reference [1]-[11].  
Summary of contributions
In [1] GNSS support of RAT dependent positioning is discussed. Results are presented, and it is suggested to enable the combination of RAT dependent methods and GNSS in NR. It is also proposed to add support of IMU units.
In [2] the combining of different technologies for RAT independent positioning is discussed. It is discussed that UE based approach could leverage additional information to obtain more accurate estimates in combining RAT dependent, RAT independent methods. 
In [3] and [4] hybrid positioning based on GNSS and RAT dependent methods is discussed and evaluation of hybrid GNSS with OTDOA is presented. A text proposal is given.
In [5] the potential RAT independent and hybrid positioning methods are discussed. Several RAT independent techniques are discussed. Moreover, different hybrid approaches are mentioned. It is proposed to include all LTE RAT independent methods as well for NR. Moreover, the combining of RAT independent and RAT independent methods should be possible. Finally, LTE procedures, protocol and message are mentioned as a potential starting point for the NR corresponding procedures.
In [6] it was noted that since commercial application accuracy may be more demanding than what RAT dependent methods can deliver, RAT independent methods should be combined to RAT dependent solutions. It is observed that IMU sensor can improve the accuracy in a hybrid setup. However, it is noted that the major impact is toward RAN2.
In [7] potential enhancements to hybrid solutions are given. It was noted that RAT dependent or independent methods cannot separately deliver positioning requirements to the whole environment. It is therefore noted that hybrid solutions should be studied. Additional UE geographical information signaling is also discussed and it is suggested to study mechanisms to report geographical information to the eNB. 
In [8] hybrid RAT dependent and independent methods are analyzed. It is proposed that the UE orientation measurement should be support as part of RAT independent positioning techniques. 
In [9] it is proposed to study the usefulness of hybrid methods (RAT dependent and independent), taking multicell RTT as an example method.
In [10] hybrid positioning is discussed. It is noted that hybrid set of different solution may be combined in either the measurement domain (where measurements are combined to produce the position estimate), or in the position domain (where the position estimate from each method is combined).  It is noted that a UE based positioning method is more suited for efficient use of hybrid positioning methods while UE assisted (network based) positioning is limiting the system integration coupling.  However, UE based positioning is only supported for RAT independent positioning. Finally, the importance of broadcast of assistance data is mentioned.  
In [11] it was concluded that no additional work is needed by RAN1 at this stage for RAT independent positioning, as WIFI, BT, TBS positioning are all part of the NR Rel-15.
In [12] it is observed that Rel-15 NR devices can already support the LPP Rel.15 full scope. It is also noted that while assistance data unicast in LPP is straightforward to extend to rel-16, Assistance data broadcasting needs further study. Additionally, the IMU and light sensors are proposed to by supported. 
The follow tracks for discussion have been identified:
[bookmark: _Toc535851931]Discuss suitable additional UE sensors / information to be added to the NR positioning protocol support. Use the rel-15 support as baseline.

To clarify what release baseline means, we refer to the agreement made during RAN2#99(see R2-1710001): 
	
Agreements
1    The full scope of LPP shall be supported by NR System Architecture and NR devices.
2    LPP messages are transported in NAS messages which in NR RRC (similar to LTE RRC).
3    Support for UTDOA method in NR may be revisited in further releases after further progress in SA2 work.




where the first bullet means that NR devices already shall support the full scope of LPP, which means the LTE RAT dep positioning methods as well as the RAT independent positioning methods such as GNSS, IMU etc. are supported dependent on capability.

[bookmark: _Toc535851932]Discuss whether and how to enable hybrid RAT dependent and independent positioning.  
Conclusion 
In this contribution we summarized the contributions for AI 7.2.10.1.4. the following was proposed as tracks for discussion:
Proposal 1	Discuss suitable additional UE sensors / information to be added to the NR positioning protocol support. Use the rel-15 support as baseline.
Proposal 2	Discuss whether and how to enable hybrid RAT dependent and independent positioning.
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