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1 Introduction
The location management functionality in RAN was agreed to be studied in the last RAN2 meeting [1] and an Email discussion [2] is triggered to study the details.
Agreements

1
RAN2 will study the RAN2 protocol impacts associated with supporting location management functionality in RAN

In this contribution, we give our further proposals on the Local LMF feature.
2 Discussion
2.1 Support of LMF in NG-RAN

On the support of location management functionality in NG-RAN, 4 solutions (Solution 15, 23, 26 and 28) have been discussed in SA2 [2]. Considering SA2 agreed to treat solution 15 as low priority and solution 23 is a complement to solution 28, only solution 26 and 28 are discussed in the email discussion. Besides solution 11 in which the NG RAN functions as a LCS client is also considered. Agree with many companies in the email discussion, NG RAN being a LCS client may bring some security and privacy issues. It may not be allowed by the regulations in different countries since the NG RAN may work as the third party LCS-Client. Though both LMF in NG-RAN and NG-RAN as LCS client can be used for RAN to obtain UE location, but only NG-RAN with LMF could improve the latency performance. So we think supporting LMF in NG-RAN should be the baseline. RAN as LCS client may be studied on this basis. 
Proposal 1.  NG-RAN with Local LMF should be supported in Rel-16 to improve latency performance of LCS and ensure the ability of obtaining UE location in RAN.
As mentioned above, both solution 26 and 28 can support LMF in NG-RAN. The difference is whether there should be a Local LMF capability registration procedure to register the Local LMF to the NRF. However, according to the Editor Note in [3], whether AMF contacts NRF and whether and how NRF store the Local LMF capability of NG-RAN are FFS. These should be decided by SA2. If the LLMF capability registration procedure is required by SA2, combining solution 26 and 28 may bring an optimal solution. If not, solution 28 should be the baseline solution since it provides a more comprehensive view.
Proposal 2.  LS to SA2 ask the need of registering the Local LMF to the NRF.
Proposal 3.  Solution 28 should be the baseline on the support of LMF in NG-RAN.
· Information exchange between Local LMF in NG-RAN and UE
For obtaining downlink location measurements or a location estimation from the UE, there are two possible solutions for information exchange between Local LMF in NG-RAN and UE. One is to reuse the existing LPP messages and contain LPP PDU in the RRC message as transparent container, the other is to extend/introduce new RRC message with explicit IEs instead of existing LPP messages. From specification and implementation perspective, the first one is better since the existing LPP messages related to Capability Transfer, Assistance Data Transfer, Location Information Transfer, etc. can still be used. 
Proposal 4.  The existing LPP protocol is reused for communication between Local LMF (in NG-RAN) and UE.
· Information exchange between Local LMF and adjacent NG-RAN
Similar, the Xn-AP protocol, terminated between the neighbouring gNBs, can be used as transport for NRPPa messages over the Xn interface. However the details should be decided by RAN3.
Proposal 5.  Information exchange between Local LMF and adjacent NG-RAN should be decided by RAN3.
· Information exchange between Local LMF in NG RAN and AMF
There are also two solutions to support the communication between local LMF (in RAN) and the AMF, one is to reuse the existing AMF/LMF operations and contain it in N2 message as transparent container, and the other is to extend/introduce new N2 message with explicit IEs. Since Local LMF can be seen as a special kind of LMF, it is more suitable to reuse the existing AMF/LMF operations and services. 
Proposal 6.  The existing AMF/LMF operations are reused for communication between Local LMF (in NG-RAN) and AMF.
Here below is an example procedure using OTDOA.
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Figure 1: Example location service request procedure with Local LMF
2.2 Enable RAN to obtain UE location
As mentioned in the email discussion [2], three methods can be used by RAN to obtain UE location: MDT like method, support of LMF in NG-RAN, and enable NG-RAN as LCS client. For MDT method, though the NG-RAN could timely obtain the measurements and signalling overhead is very limited, the requirement of location accuracy may not be satisfied. For NG-RAN as LCS client method, the location accuracy can be ensured, but neither the location latency nor the signalling overhead would be reduced. However compared to MDT and NG-RAN as LCS client, NG-RAN with LMF can ensure not only the location latency and signalling overhead, but also the location accuracy requirement. 
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As proposed above, LMF in NG-RAN should be supported as the baseline. Other methods like MDT or NG-RAN as LCS client may also be supported on this basis to realize flexible location. For example, if a cell-ID level accuracy LCS service request is triggered by UE, MDT method may be selected by the NG-RAN (with LLMF) to obtain the location estimation such that the latency may be further reduced compared to other location methods (e.g. A-GNSS). Another benefit of combining MDT or NG-RAN as LCS client with LMF in NG-RAN is that it could enable the NG-RAN to proactively trigger the positioning procedure. 
Proposal 7.  NG-RAN as LCS client or MDT could be supported on the basis of LMF in NG-RAN.
3 Conclusion

Proposal 1.  NG-RAN with Local LMF should be supported in Rel-16 to improve latency performance of LCS and ensure the ability of obtaining UE location in RAN.
Proposal 2.  LS to SA2 ask the need of registering the Local LMF to the NRF.

Proposal 3.  Solution 28 should be the baseline on the support of LMF in NG-RAN.
Proposal 4.  The existing LPP protocol is reused for communication between Local LMF (in NG-RAN) and UE.

Proposal 5.  Information exchange between Local LMF and adjacent NG-RAN should be decided by RAN3.
Proposal 6.  The existing AMF/LMF operations are reused for communication between Local LMF (in NG-RAN) and AMF.
Proposal 7.  NG-RAN as LCS client or MDT could be supported on the basis of LMF in NG-RAN.
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