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1.
 Introduction

The current interim conclusions in clause 8 of TR 23.731 contain conclusions to support the following key issues:


-
KI#1: Enhancement to LCS Architecture

-
KI#3: Support of low latency and high performance LCS

-
KI#4: Reduce overhead for repetitive non-successful privacy verification

-
KI#6: Scalability

-
KI#7: Location service exposure

-
KI#8: Support of IoT UEs

-
KI#9: Support EUTRAN positioning methods

-
KI#10: Support NR positioning methods

-
KI#12: LCS support for Non-3GPP access

-
KI#14: Positioning Access selection for LCS service
The following key issues do not currently have solutions as part of the current interim conclusions in clause 8 of TR 23.731:


-
KI#2: Positioning via user plane transmission

-
KI#5: Slicing dependent location service

-
KI#11: Coordination of Positioning Signalling Transmitted via Control Plane Path and User Plane Path

-
KI#13: Support of Flexible and Efficient Periodic and Triggered Location

-
KI#15: Location continuity support

-
KI#16: Distribution Positioning Assistance Data
Solutions for these currently unsupported key issues and other solutions not yet evaluated as part of the interim conclusions in TR 23.731 are evaluated here leading to a conclusion that these other solutions are not needed for Rel-16 and that TR 23.731 can therefore be completed at SA2#129bis.

2. Key Issue #2 - Positioning via user plane transmission 
Key issue #2 proposes to support location via the user plane. This would be a departure from the control plane location solutions developed previously in 3GPP for GSM, UMTS and EPS as defined in TSs 23.271 [1], 43.059 [2], 25.305 [3] and 36.305 [4]. However, user plane location is defined outside of 3GPP by OMA for SUPL 2.0 [5].

User plane location has fewer PLMN impacts due to not impacting PLMN NFs except for a SUPL Location Platform (SLP). User plane location also supports roaming UEs without impacts necessarily to a VPLMN. User plane location can also be used with non-3GPP access and would be easy to migrate to new 3GPP access types such as NR. These characteristics make user plane location attractive to PLMN operators, which has led to widespread deployment of the OMA SUPL 2.0 solution [5]. 

Solution 16 in TR 23.731 describes a user plane location solution for 5GCN which is based on use of SUPL but transfers the security related functions of an SLP (authentication and ciphering) to a new NF referred to as a User Plane Connection Function (UCF). Other SUPL functions of an SLP would be supported by an LMF.

The addition of a UCF would add new impacts to a UE and 5GCN beyond those needed to support existing SUPL 2.0. It is not clear that there are major benefits which would justify such impacts. In addition, positioning via user plane transmission is now supported by SUPL 2.0 for both E-UTRA and NR access to 5GC by a recently agreed CR in OMA LOC to SUPL 2.0 [6]. Furthermore, Solution 16 is not compatible with Solution 14 as agreed as an interim conclusion for TR 23.731. For these reasons, no need is seen for any new SUPL based location solution for 5GCN. 
3. Key Issue #5 - Slicing dependent location service 
Key issue #5 is supported by Solution 2, Solution 8, Solution 14 and Solution 20 in TR 23.731.
Solution 2 is no longer valid due to agreement on Solution 14. With Solution 8, an AMF would select an LMF for a UE during UE registration based on an S-NSSAI. The AMF would then request the LMF to activate location service for the UE and the LMF would obtain subscription data for the UE from the UDM. This seems a rather complex procedure which may not be needed for some UEs (e.g. UEs which do not support location or for which no location services are requested) and may impede some location services if a PLMN uses different LMFs for different QoS types. With Solution 14, network slicing information (e.g. S-NSSAI and NSI ID) can be used to help select an LMF (e.g. at an AMF). With solution 20, an AMF would send a request to a VGMLC to select an LMF for an NI-LR or MO-LR. The VGMLC would then select the LMF using an S-NSSAI and based on QoS and other parameters and would return the LMF address to the AMF. This solution also seems more complex than simply selecting an LMF in the AMF (as for Solution 8 or Solution 14).
It is thus concluded that neither of Solutions 8 and 20 in TR 23.731 for Key Issue #5 are necessary. Instead, Key Issue #5 could be supported as a small extension to LMF selection and as already described for Solution 14, by allowing use of the S-NSSAI as part of LMF selection. 
4. Key Issue #11 - Coordination of Positioning Signalling Transmitted via Control Plane Path and User Plane Path 
Key issue #11 is supported by Solution 25 in TR 23.731. With Solution 25, an LMF subscribes to receiving status reports from AMFs indicating when there is a high load level. When a location request is received by an LMF, the LMF decides based on the serving AMF load level, QoS and other requirements whether to use control plane location or user plane location to obtain the UE location. 
Solution 25 is dependent on support of a user plane location for an LMF which, as described above, does not seem needed. Solution 25 is also not aligned with Solution 14 as required by the current interim conclusions for TR 23.731.

Solution 25 is therefore not seen to be needed. 
5. Key Issue #13 - Support of Flexible and Efficient Periodic and Triggered Location
Key issue #13 is supported by Solution 17. With Solution 17, an external LCS client which requests periodic or triggered location for a target UE provides an HGMLC with a transparent container which contains parameters defining the trigger types and other parameters for the periodic and triggered location request. The transparent container would be transferred to the target UE with the request for periodic and triggered location and would not be interpreted by an intermediate GMLC, AMF or LMF. This can enable greater flexibility in adding new types of periodic and triggered location without impacting NFs. However, the UE would need to support the transparent container, implying some association with the external LCS client and some possibly non-3GPP definition of the transparent container. For initial support of commercial location services in Release 16, this added flexibility does not seem essential. Therefore, Solution 17 is not seen to be needed.
6. Key Issue #15 - Location continuity support
Key issue #15 is supported by Solution 2, Solution 14 and Solution 22 in TR 23.731. Solution 2 is no longer valid due to agreement on Solution 14. Solution 14 provides support for continuity of location when a UE changes serving AMF or moves between 5GS and EPS during periods between successive event reports for a periodic and triggered 5GC-MT-LR. However, Solution 14 does not support continuity of location for change of serving AMF during a positioning session for a target UE, although less efficient support would be possible by aborting a location session at the old AMF and restarting the location session from a VGMLC or HGMLC using a new AMF (or new MME).  
With Solution 22, continuity of location is supported for handovers between EPS and 5GS. A similar procedure could also be defined for continuity of location for handover within 5GS. However, the procedures are complex and would impact an AMF and MME. While there can be some benefit in continuing a location session, even the procedures described for Solution 22 would delay the location session by having to restart positioning at a new location server (e.g. an LMF or an E-SMLC) following a handover. Since a positioning session would typically be completed in 30 seconds or less (e.g. which is the maximum period allowed for regulatory location in the US [7]), the probability of handover during a location session should be low and can if needed by supported by a restart from a VGMLC or HGMLC (e.g. using a QoS with a lower delay requirement for the second location attempt).
It is thus concluded that additional location solutions for Key Issue #15 are not essential. 
7. Key Issue #16 - Distribution Positioning Assistance Data
Key issue #16 is supported by Solution 1 and Solution 19 in TR 23.731. Solution 1 is already agreed as an interim conclusion in TR 23.731. Solution 19 mainly adds a high level procedure for broadcast of location assistance data based on the solution for EPS in TS 23.271. However, broadcast of location assistance data is a feature which should be decided first by RAN as part of the current NR positioning SI. If RAN agrees to include this, then corresponding support can be added later by SA2. 

Based on this, no additional support is seen as needed for Key Issue #16 at the current time.
8. Other Solutions
TR 23.731 currently contains 27 solutions. Of these, there is already an interim agreement or resolution in TR 23.731 (via interim conclusions for key issues in clause 8 of TR 23.731) for Solutions 1, 5, 6, 7, 9, 10, 12, 13, 14, 18, 21, 23 and 24. In addition, Solutions 2, 8, 16, 17, 19, 20, 22 and 25 were evaluated above and found to be unnecessary or not valid for Release 16. This leaves the following solutions and their associated key issues in TR 23.731, which are not so far evaluated as part of the interim conclusions for TR 23.731 or considered above.

-
Solution 3: Enhancement to LCS architecture (KI# 1)

-
Solution 4: Positioning operations considering different LMF deployment scenarios (KI# 3)

-
Solution 11: Solution for Location Service exposure to NG-RAN (KI# 1, 7)

-
Solution 15: Enhancement to LCS architecture (KI# 1, 3, 8)

-
Solution 26: Local LCS architecture (KI# 1, 3)

-
Solution 27: Bulk operation of LCS service request targeting to multiple UEs (KI# 8)
Solution 3 contains reference architectures for location support of roaming and non-roaming UEs and a high level functional description for relevant NFs. Solution 3 does not appear to add anything that is not already included for Solutions 1 and 14 and therefore appears unnecessary.
Solution 4B aligns with Solution 2 and is thus no longer valid. Solution 4A aligns with Solution 14 and enables an AMF to select a centrally located LMF (LMFc) or distributed LMF (LMFd) for a 5GC-MT-LR or 5GC-MO-LR. While there may be some value to such LMF distinctions, the solution appears to be supportable by Solution 14 as an implementation. That is, a PLMN operator could designate some LMFs to act as an LMFc and others to act as an LMFd without any formal support in 3GPP spec.s. Therefore, this solution seems unneeded at a 3GPP level.

Solution 11 supports location service exposure to NG-RAN. This solution seems justified if RAN decides that it would be useful for NG-RAN. But this has not happened so far. Consequently, this solution is seen as unnecessary at the current time.
Solution 15 allows an NG-RAN and UE to each include a Location Management Component (LMC) which can support collection of location measurements, calculation of a location, reporting of location information, monitoring of positioning performance and collaboration among peers. It is not clear that an LMC in a UE adds anything new because a UE can already support UE based and UE assisted positioning for 5GCN in Release 15. However, an LMC in the NG-RAN seems at least a partly new function. Solution 15 also describes procedures to register an NG-RAN LMC in an AMF or LMF and to enable an NG-RAN LMC to provide performance reports to an AMF or LMF. Agreement on supporting an LMC in NG-RAN seems more a decision for RAN than for SA2. The registration and performance reporting procedures in Solution 15 are also questionable and may not be needed, Therefore Solution 15 is seen as not needed currently from a 5GCN perspective, although inclusion of an LMC in NG-RAN by RAN could be evaluated as part of the NR positioning SI in RAN.
Solution 26 is similar to Solution 15 and allows the NG-RAN to include a Local LMF (LLMF) which can perform positioning of a UE instead of an LMF in the 5GCN. A procedure is included to register an LLMF in an NRF and an AMF would then discover an LLMF for locating a target a UE via a query to the NRF. As for Solution 15, it seems to be a RAN decision as to whether NG-RAN can include an LLMF capability. The NRF registration is also questionable, since LLMF information could instead be configured in an AMF or provided directly from an NG-RAN node to an AMF. Solution 26 therefore does not seem necessary at the current time.
Solution 27 supports location of multiple UEs via a single location request from an external LCS client to an GMLC which includes a group ID identifying a group of UEs. The GMLC then obtains the privacy settings of all the UEs in a single request to and response from the UDM. Remaining location operations are performed per UE, so the efficiency benefits of including a group of UEs in a single request appear confined to the initial request from the external LCS client and the privacy query to the UDM. In addition, the solution defines some interactions between the serving AMF for a target UE and a UDM or UDR which do not appear to be aligned with Solution 14. Due to the limited increase in efficiency and possible deviation from Solution 14, Solution 27 does not appear to be necessary in Release 16. 
9. Proposals
Key issues and solutions which have not yet been evaluated in TR 23.731 were evaluated above. Some of the solutions (Solutions 11, 15, 19, 26) concern requirements or functional allocation which needs to be first agreed by RAN. Most of the other solutions provide some potentially useful capability but either add more complexity than seems needed or appear incompatible with Solution 14. None of the solutions is seen to provide essential capability which cannot be provided more simply with small extensions to Solution 14. This leads to the following proposal.
Proposal 1:
The solutions endorsed by the current interim conclusions in TR 23.731 are sufficient for Release 16 and do not require the addition of other solutions. As an exception to this, Solution 11 is seen as needed if RAN decides that location service exposure to NG-RAN is needed and some part of Solution 15 and/or Solution 26 may become valid if RAN agrees to include functionality corresponding to an LMC or LLMF in NG-RAN. In addition, part of Solution 19 may be applicable if RAN agrees to support broadcast of location assistance data.
In line with the above proposal, it also appears that TR 23.731 can be completed at SA2#129bis, which means that the eLCS SI need not continue into 2019. Any additional eLCS related support that may be needed later (e.g. to support agreements in RAN for the NR positioning SI or to support location for trusted non-3GPP access) can simply be added to an eLCS WI, without the overhead of more study. This leads to the following additional proposal. 
Proposal 2:
TR 23.731 should be completed at SA2#129bis. Any additional eLCS support that may be needed from SA2 in Release 16 (e.g. to support agreements in RAN for the NR positioning SI or to support trusted non-3GPP access) should be included as part of an eLCS WI.
In line with both proposals, a small addition to the conclusions in clause 8 of TR 23.731 is proposed in the Appendix. 
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APPENDIX.
Proposed Changes to TR 23.731

**** FIRST CHANGE ****

8.x
Conclusions for other Key Issues
Solutions for other key issues were determined not to be needed in Release 16.
**** END OF CHANGE ****
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