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Introduction
RAN2 has been tasked to study the impacts of having Location exposure functionality in RAN (gNB). Broadly, there are two possibilities where by a RAN node (gNB) could be aware of the target device position.
a) Being a client and fetching the location information from location server
b) Being a server and calculating the UE position with its own means
RAN2 should study the impacts before concluding on the selection of either of the above two options or to select both options or to reject both.
In this paper, however we discuss the client functionality, we highlight the gNB impacts, compare the server functionality with the client functionality in terms of latency.


[bookmark: _Ref178064866]Discussion on Location Component Functionality
There can be several reasons where by having location of UE may simplify RAN procedure such as for mobility decisions (if PCI collisions/confusions occurs), mobility decision for low power UE (Decision based upon Location rather than having to perform Inter-RAT measurements), input to beam former (not necessarily to track UE in real time but more so to predict number of beams required, narrow beam or wide beams etc), identification of coverage issue (if gNB can identify the UE location during RLF) etc. Further, there can be use case related to SON/Network orchestration etc. which will benefit the operator and may not directly be visible in the Uu interface.

Looking at the SA2 solution 11 for RAN as LCS client

Solution 11: Solution for Location Service exposure to NG-RAN
[bookmark: _Toc532993859]6.11.1	Introduction
This solution is to address Key Issue 1 "Enhancements to LCS architecture" and Key Issue 7 "Position service exposure" by adding NG-RAN as a potential internal LCS Client (i.e. internal consumer of Location Service). Providing LCS Service to RAN benefits use cases such as "QoS verification" and "Coverage optimization" as described in TR 36.880 [25] and in addition may be used by RRM procedures.
[bookmark: _Toc532993862]6.11.3.1	NG-RAN Location exposure procedure
The flow below indicates the procedure where NG-RAN requests Location service:


Figure 6.11.3.1-1: Location service exposure to NG-RAN
1.	The UE is in CM CONNECTED mode and the NG-RAN detects the need to get (accurate) UE location.
2.	If NG-RAN doesn't support LM functionality, it sends a RAN Initiated Location Request message to the AMF. The RAN Initiated Location Request message shall, contain the requested location information. The AMF determines the UE for which location is requested using the NGAP context associated with the RAN request.
Step 3-5 follows Step 6-8 of 5GC-MT-LR Procedure defined in clause 6.14.3.1.
6.	The AMF sends RAN Initiated Location Response to the NG-RAN.
[bookmark: _Toc532993863]6.11.4	Impacts on existing entities and interfaces
NG-RAN:
-	Need to handle two new messages, "RAN Initiated Location Request" and "RAN Initiated Location Response" on N2 interface.
AMF:
-	Need to handle two new messages, "RAN Initiated Location Request" and "RAN Initiated Location Response" on N2 interface.
N2:
-	NGAP protocol need to be extended with a new procedure consisting of two messages with proposed naming "RAN Initiated Location Request" and "RAN Initiated Location Response" respectively.

As can be seen in the procedure from SA2 there is no impact to Uu interface and thus no impact to RAN2.

[bookmark: _Toc438223][bookmark: _Toc901978][bookmark: _Toc902588]RAN being an LCS client does not have any RAN2 impact but has only RAN3 impacts.
[bookmark: _Toc437520][bookmark: _Toc438225][bookmark: _Toc901980]The decision for RAN as LCS client should be done by RAN3.

From the specification and from the design implementation point of view, this is fairly simple procedure. Further, it gives leverage to gNB to fetch the location of UE without as such any intervention or initiation from any other node.
From operator’s perspective, this can provide a tool to complement the MDT feature. Further, gNB can fetch the varying dynamics of location of UEs; for instance, ratio of indoor to outdoor UE. This information can be fed to beam former. Thus, not necessarily the exact location of UE but more location related statistics could be used to optimize RAN operations. More details on the use case can be seen in [2].
[bookmark: _Toc902589]RAN as LCS client is low hanging fruit and can bring several advantages in terms of Operator O&M operation and for the RAN Optimizations.
 

Conclusion
In section 2 we made the following observations:
Observation 1	RAN being an LCS client does not have any RAN2 impact but has only RAN3 impacts.
Observation 2	RAN as LCS client is low hanging fruit and can bring several advantages in terms of Operator O&M operation and for the RAN Optimizations.

Based on the discussion in section 2 we propose the following:
Proposal 1	The decision for RAN as LCS client should be done by RAN3.
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