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Discussion and Decision
1 Introduction
In this paper we outline the RAN3 scope of the Study on NR positioning support. 

2 Discussion
The SID [3] on NR positioning support contains the following objectives pertaining to RAN3:
	· Study of positioning architecture for location services, functional interfaces, protocol, and procedures for supporting NR dependent positioning technologies (if needed; otherwise, need to be confirmed) [RAN2 primary, RAN3 checks, according to current practices for positioning architecture]
· Rel-15 NR positioning architecture/protocol is a starting point of the discussion while the Release 16 LCS architecture enhancement study in TSG SA side is taken into account.

· Common architecture with IoT and hybrid positioning.

· The positioning architectures should support standalone NR for both voice and data including IoT service.

· IoT use cases, including potential LPP evolution, and efficient/low-complexity signaling are considered while striving for a common architecture.

· End-to-end latency is considered to developing positioning architecture.




The objectives description above are heavily dependent on RAN2 (and SA2) discussions and therefore, it is worthwhile to follow the state of the art in RAN2 in order to distil RAN3 objectives in greater detail. 
RAN2 have already discussed some aspects of the present study item in RAN2#104 in Spokane and have reached the following agreements:

	Working assumption

1: Rel-15 positioning architecture is the baseline for Rel-16 (for evaluation for proposed changes)

Agreements

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

2
RAN2 expect SA2 to consider the E2E delay aspects of supporting location management functionality in RAN

3
LPP is reused and extended to support the new NR RAT dependent positioning methods (that are discussed in the scope of this SI)

4
RAN2 assume that NRPPa is reused to support new NR RAT dependent positioning methods (this is a RAN3 decision)


This (continuing using NRPPa) seems a reasonable choice and therefore it is propose to confirm that.

Proposal 1: to confirm the RAN2 understanding that NRPPa is reused to support new NR RAT dependent positioning methods.

Furthermore, prior to the present meeting RAN2 had an email discussion on the subject with the report provided in [1]. While strictly speaking RAN3 should wait for formal RAN2 decisions at least on the high-level architectural questions, nevertheless it may be beneficial to discuss even preliminary conclusions on of the email discussion report (provided to RAN2 by the rapporteur) in order to structure the RAN3 work properly.
Due to time limitations, we suggest to focus on what is essential to be discussed in RAN3. There appears to be four key issues to be discussed in RAN3:

1) Confirm the overall architecture
2) Confirm the NRPPa protocol stack 

3) Discuss LMF in RAN

4) Discuss NG-RAN as internal LCS client

Proposal 2: to focus RAN3 discussion on the following points: to confirm the overall architecture agreed in RAN2, to confirm the NRPPa protocol stack, to discuss the issue of LMF in RAN and to discuss the issue NG-RAN as internal LCS client.

These are discussed in more detail below.
2.1 Overall architecture

With the understanding that Rel-16 positioning enhancements build on top of Rel-15 positioning support, it is proposed to confirm from RAN3 point of view that the Rel-15 positioning network architecture is used as the baseline. The architecture (from TS 38.305 [5]) is provided in the figure below for illustration:
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NOTE1: the issues of LMF in NG-RAN and NG-RAN as internal LCS client may affect the architecture; these issues are discussed separately below
NOTE2: the TP on the architecture for the TR 38.885 [6] is likely to be agreed in RAN2 and RAN3 needs to confirm the architecture; RAN3 should follow the RAN2 discussions during the week.
Proposal 3: to confirm that Rel-16 positioning uses the Rel-15 network architecture as the baseline; the details can be discussed in the WI phase.
2.2 NRPPa protocol stack

If Rel-15 positioning architecture is re-used for Rel-16 enhancements, it makes sense also also re-use (to the extent possible) the Rel-15 NRRPa protocol stack as the baseline.
The protocol stack is illustrated in the figure below.
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NOTE: the issues of LMF in NG-RAN and NG-RAN as internal LCS client, if agreed (see below) may affect the protocol stack.
It is therefore proposed to confirm that the Rel-15 NRPPa protocol stack is sued as the baseline for Rel-16 enhancements; the details can be discussed in the WI phase.
Proposal 4: to confirm that the Rel-15 NRRPa protocol stack is used as the baseline; the details can be discussed in the WI phase.
2.3 LMF in RAN

To achieve low latency and high-performance location estimation requirement, the support of location management functionality (LMF) in NG-RAN, 4 solutions (Solution 15, 23 (Enhanced NG-RAN Location Reporting Procedure), 26 and 28) have been discussed in SA2 and captured in TR 23.731 [7] as candidate solutions, pending RAN confirmation.

From protocol stack perspective, if the LMF in RAN functionality is agreed, it is likely that in this case RRC will be used to carry the LPP messages and therefore it will have an impact on RAN3 protocols.
The figure below (from TS 38.305 [5]) illustrates the Rel-15 LPP protocol stack (as used without LMF in RAN):
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If the LMF in RAN functionality is agreed, the following figure can be used to illustrate the potential protocol stack:
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It is evident that if RRC is used as the LPP transport, as opposed to NAS, this will have an impact on RAN3 protocols and possibly architecture. The details of the protocol stack impacting UE will be discussed in RAN2.
Observation 1: if RRC is used as the LPP transport, as opposed to NAS, this will have an impact on RAN3 protocols and possibly architecture; the details will be discussed in RAN2.
From RAN3 perspective, such functionality is likely to require the definition of a new network interface and a new protocol between NG-RAN and LMF, therefore the standards impact is significant. Moreover, since the service based architecture is not used in NG-RAN (as opposed to 5GC), this will also have significant impact on 5GC specification and LMF implementation.

Observation 2: LMF in RAN is likely to have substantial standards and implementation impact on NG-RAN and LMF.

On the other hand, we would like to point out that the benefits in terms of latency reduction of the LMF in NG-RAN architecture are yet to be demonstrated. Therefore, before discussing the details of a potential LMF in NG-RAN realization we must first assess the feature in terms of “pain vs. gain” analysis, i.e. estimate the expected benefits in terms of latency reduction vs. estimated standardization and implementation impact. 
Furthermore, we would like to point out that the impact extends beyond NG-RAN and 5GC to a UE, as a UE will have to implement two options for LPP transfer: via NAS and via RRC.
Observation 3: LMF in RAN will additionally have UE standardization and implementation impact

Proposal 5: to discuss the benefits of LMF in RAN in terms of a potential latency reduction.
2.4 NG-RAN as internal LCS client

For exposure location service to RAN, SA2 concluded that solution 11 provides acceptable support for key issue #7, as captured in TR 23.731 [7], i.e. NG-RAN as an internal LCS Client. This, however, needs to be confirmed in RAN. Specifically, the following agreements are captured:

	For Key Issue 7: Location service exposure, following agreements are reached:

-
Agreement: For exposure location service to AF outside of HPLMN, NEF should provide new APIs to the AF; and related services and service operation need be provided on Nnef interface;
It is concluded that Solution 23 provides acceptable support for Key Issue #7 when exposing location service to internal NF/AF or external AF. It is noted that Solution 23 includes Solution 9 as a subset.
It is concluded that Solution 11 provides acceptable support for Key Issue #7 when exposing location service to NG-RAN. This is conditional on RAN agreement on support of NG-RAN as an internal LCS Client in Rel-16. The UE location information provided to NG-RAN will be determined in the normative work.


It appears that RAN2 is likely to confirm the SA2 decision with regards to solution 11 and therefore RAN3 needs to discuss how to support this functionality. To this end, the NG-C interface needs to be enhanced to support step 2 and 6 in the figure below, i.e. "RAN Initiated Location Request" and "RAN Initiated Location Response". The details can be discussed in the WI phase.
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Proposal 6: the NG-C interface needs to be enhanced to support step 2 and 6 in the figure below, i.e. "RAN Initiated Location Request" and "RAN Initiated Location Response"; the details can be discussed in the WI phase.
While the details of these NG-AP messages can be discussed in the WI phase, there are at least two issues we can address in the SI: UE identification and NG-RAN authorization to use location services.
With regards to the issue of NG-RAN authorization to use the location service, one option is to let an AMF to verify the authorization and, if not authorized, respond to NG-RAN’s "RAN Initiated Location Request" with a failure message (and a corresponding cause value). It may be appropriate to check such solution with SA3.
Proposal 7: to assume that NG-RAN authorization to use the location service is performed by AMF and to consult with SA3 with regards to this solution.

With regards to the issue of UE identification, since according to TR 23.731 [2] the solution should not use permanent UE identifiers (e.g. GPSI or an SUPI which are currently used e.g. in the 5GC-MT-LR Procedure), one possibility is to use NG-AP temporary UE identifiers (as in all other NG-AP messages) and let an AMF map these to permanent UE identifiers, if needed.

From the description of solution 11 in TR 23.731 [2]:

	… 

It is concluded that Solution 11 provides acceptable support for Key Issue #7 when exposing location service to NG-RAN. This is conditional on RAN agreement on support of NG-RAN as an internal LCS Client in Rel-16. The UE location information provided to NG-RAN will be determined in the normative work.
….

NOTE: The solution does not assume any permanent UE ID to be provided to the RAN.


Proposal 8: to agree that NG-AP "RAN Initiated Location Request" uses temporary NG-AP UE identifiers.
3 Conclusion

In the present contribution we make the following observations:

Observation 1: if RRC is used as the LPP transport, as opposed to NAS, this will have an impact on RAN3 protocols and possibly architecture; the details will be discussed in RAN2.

Observation 2: LMF in RAN is likely to have substantial standards and implementation impact on NG-RAN and LMF.

Observation 3: LMF in RAN will additionally have UE standardization and implementation impact

Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: to confirm the RAN2 understanding that NRPPa is reused to support new NR RAT dependent positioning methods.

Proposal 2: to focus RAN3 discussion on the following points: to confirm the overall architecture agreed in RAN2, to confirm the NRPPa protocol stack, to discuss the issue of LMF in RAN and to discuss the issue NG-RAN as internal LCS client.

Proposal 3: to confirm that Rel-16 positioning uses the Rel-15 network architecture as the baseline; the details can be discussed in the WI phase.

Proposal 4: to confirm that the Rel-15 NRRPa protocol stack is used as the baseline; the details can be discussed in the WI phase.

Proposal 5: to discuss the benefits of LMF in RAN in terms of a potential latency reduction.

Proposal 6: the NG-C interface needs to be enhanced to support step 2 and 6 in the figure below, i.e. "RAN Initiated Location Request" and "RAN Initiated Location Response"; the details can be discussed in the WI phase.

Proposal 7: to assume that NG-RAN authorization to use the location service is performed by AMF and to consult with SA3 with regards to this solution.

Proposal 8: to agree that NG-AP "RAN Initiated Location Request" uses temporary NG-AP UE identifiers.
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