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1 Introduction

The issue of whether the LCS should be in the NG-RAN is documented in [2] as “Solution 11” (“Solution for Location Service Exposure to NG-RAN”) and briefly studied in RAN WGs [1].
The conclusions of [1] state that “RAN3 needs more justification in term of scenarios and foresee also further consideration on the authorization and privacy aspects.” The possibility of modifying the signaling procedures with respect to the SA2 proposals in [2], was identified during the brief RAN study.

The current SID [7] aims to study the feasibility and specification impact on RAN3 of the NG-RAN acting as LCS client (involving SA WGs if necessary).
We will provide some observations and proposals on this functionality.
2 Discussion

2.1 SA2 Solution

According to [2], the NG-RAN could be added as a potential LCS client; “Providing LCS Service to RAN benefits use cases such as ‘QoS verification’ and ‘Coverage optimization’… and in addition may be used by RRM procedures.” [2] That analysis assumed that the NG-RAN is always authorized to use the LCS service, so no privacy verification or service authorization seemed to be needed for NG-RAN-originated requests. The architecture for NG-RAN with positioning client is shown in Figure 1 below.

Such an arrangement seems beneficial, for at least the following reasons:

· The RAN can directly request a positioning measurement for a UE;

· The impact on architecture and protocols seems limited (e.g. dedicated NG signaling);

· Multiple LCS clients are allowed to trigger measurements toward the LMF with no need for coordination (LMF receives all requests and may act accordingly; it may consolidate/aggregate requests, etc.).
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Figure 1 Positioning architecture with local LCS client in NG-RAN.

The procedure for NG-RAN to request location service is shown below for reference. [2]
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Figure 2 Location service exposure to NG-RAN [2].

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 of [2].

6. The AMF sends RAN Initiated Location Response to the NG-RAN.
The impact on NGAP and on its terminating nodes, according to [2], is the addition of two new NGAP messages, "RAN INITIATED LOCATION REQUEST and RAN INITIATED LOCATION RESPONSE (part of the Class 1 RAN-Initiated Location Request procedure).
When we are in presence of a split gNB, it seems logical to assume that the LCS client will reside in the gNB-CU. The alternative (e.g. co-location with the gNB-DU) does not seem feasible, since it is the gNB-CU that owns the contexts of all the served UEs.
Proposal 1: For a split gNB architecture, the local LCS client resides in the gNB-CU.
In addition, the fact that the NG-RAN node may host the appropriate LCS function(s) will require to update positioning Stage 2 [5].
Observation 1: To support “Solution 11” [2] as identified by SA2, a new Class 1 procedure (RAN-Initiated Location Request) needs to be introduced in NGAP; Positioning Stage 2 will also need to be updated.
2.2 RAN-Initiated Procedure in NRPPa

In the SA2 solution two nested procedures are required to initiate the positioning request from the LMF: Steps 2 and 6 between the NG-RAN and the AMF, and Steps 3 and 5 between the AMF and the LMF (see Figure 1). This seems suboptimal. A potential alternative could be for the NG-RAN node to request the location directly to the LMF using NRPPa. This would consist in introducing the RAN-Initiated Location Request procedure into NRPPa, thereby combining Steps 2 and 3, and Steps 5 and 6 (see Figure 2). This would have the benefit of keeping all positioning-related functionality into NRPPa instead of “spilling over” into NGAP. Hence, NGAP would remain transparent with respect to positioning.
Observation 2: Introducing the RAN-Initiated Location Request procedure in NRPPa would reduce the signaling needed from the NG-RAN to the LMF and would avoid adding positioning-related functionality into NGAP.

This alternative is shown below. Step 3 in Figure 2 is already described in Secs. 6.5.2 and 6.5.3 of [5], so it seems there would be no additional impact.
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Figure 3 Possible alternative: RAN-Initiated Location Request in NRPPa.

Observation 3: The signaling exchange between the LMF, AMF, NG-RAN and the UE following the RAN-Initiated Location Request procedure is already described in current Positioning Stage 2.

Proposal 2: RAN3 to discuss whether to add the RAN-Initiated Location Response procedure to NRPPa instead of NGAP.

Proposal 3: Capture the TP below in the TR.

2.3 Potential Authorization and Privacy Aspects
Positioning client functionality typically does not reside in the RAN. For this reason, potential authorization and privacy aspects, might arise when such functionality is deployed in NG-RAN, as identified in [1]. However, such aspects are out of RAN3 scope. We propose to liaise SA2 and SA3 about such aspects; an LS should be drafted similarly to the text that was provided in [6] (submitted to RAN3 #105bis but not discussed).
Proposal 4: Liaise SA3 and SA2 about introducing the LCS client in NG-RAN.
3 Conclusions and Proposals
Our proposals are summarized below.
Proposal 1: For a split gNB architecture, the local LCS client resides in the gNB-CU.

Proposal 2: RAN3 to discuss whether to add the RAN-Initiated Location Response procedure to NRPPa instead of NGAP.

Proposal 3: Capture the TP below in the TR.

Proposal 4: Liaise SA3 and SA2 about introducing the LCS client in NG-RAN.
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6
LCS client in NG-RAN
Editor note: Specification impact of NG RAN acting as LCS client
6.1
Architecture
6.1.x
Positioning Client Functionality in the NG-RAN Node

Adding the LCS client functionality in the NG-RAN node can be done according to Solution 11 described in TR 23.731 [x]. In this case, the addition of two new messages to NGAP (TS 38.413 [y]), "RAN INITIATED LOCATION REQUEST and RAN INITIATED LOCATION RESPONSE (part of the new Class 1 RAN-Initiated Location Request procedure) is needed. Furthermore, the appropriate description of the LCS client functionality in the NG-RAN node is needed to be added to TS 38.305 [4].
Editor’s Note: Potential authorization and privacy aspects are FFS pending discussion in SA2 and SA3.
For a split gNB, the LCS client resides in the gNB-CU.
A possible drawback of this solution is that two nested procedures are required: one between the NG-RAN and the AMF, and another between the AMF and the LMF.
A possible alternative is to introduce the RAN-Initiated Location Request procedure in NRPPa (TS 38.455 [z]) instead of NGAP. This is shown in below.
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Figure 6.1.x-1: RAN-Initiated Location Request in NRPPa.
This would have the following benefits:
· It would require only a single procedure to be triggered directly between the NG-RAN and the LMF, instead of two nested ones involving the AMF – this may improve the overall latency with respect to the NGAP alternative;
· Consistently with current specifications, the AMF would only route the NRPPa messages;
· It would keep all positioning-related functionality into NRPPa, keeping NGAP unaffected;

· It would reuse all procedures currently described in TS 38.305 [4].
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