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1
Introduction
At RAN3#105, Local LMF in NG-RAN (“LMC”) was discussed and an initial text proposal for TR 38.856 agreed in [1]. Three architecture alternatives were captured along with the following Editor’s notes:

· An outline of the characteristics of the architecture should be provided, explaining rationale and differences vs other architectures

· Whether functions supported by LMC can be different per architecture alternative is FFS.
In this paper, we provide further description of the architecture alternatives for LMC to address the above editor’s notes.

2
Discussion
Three architecture alternatives for LMC have been captured in the TR and are further described below.

Alternative 1:
In architecture alternative #1, the LMC is an internal function of the NG-RAN node. In case of split gNB, the LMC is located in the gNB-CU-CP.

Characteristics:

-
No new interfaces.

-
When UE positioning involves only TRPs within the NG-RAN node, positioning-related signalling is internal to the gNB.

-
To support location continuity in case of handover, LMC relocation to the target NG-RAN node can be enabled via enhancements to the XnAP Handover Preparation procedure.

This alternative is the least complex from a 3GPP specification perspective and has the lowest latency since positioning-related signalling can be internal to the NG-RAN node.
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Figure 1. Alternative 1 - LMC as internal gNB function
Alternative 2:
In architecture alternative #2, the LMC is a logical node within the split gNB connected to the gNB-CU-CP via the [FFS] interface.

Characteristics:

-
New interface between the LMC and the gNB-CU-CP.

-
Allows LMC and gNB-CU-CP to be provided by different vendors (i.e. multi-vendor support).

-
To support location continuity in case of handover, further study is needed.

Compared to alternative 1, this alternative is more complex from a 3GPP specification perspective and has higher latency due to the extra “hop” for positioning-related signalling.

The rationale for this architecture is to enable multi-vendor support.
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Figure 2. Alternative 2 - LMC as logical node within split gNB
Alternative 3:
In architecture alternative #3, the LMC is a new logical node in the NG-RAN, connected to NG-RAN nodes (gNBs and/or ng-eNBs) via the [FFS] interface.

Characteristics:

-
New interface between the LMC and the NG-RAN node.

-
Allows LMC and NG-RAN nodes to be provided by different vendors (i.e. multi-vendor support).

-
To support location continuity in case of handover when both source and target NG-RAN nodes are served by the same LMC, LMC relocation is not needed. However, when source and target NG-RAN nodes are served by different LMCs, support for location continuity requires further study.

Compared to alternative 1, this alternative is more complex from a 3GPP specification perspective and has higher latency due to the extra “hop” for positioning-related signalling.

The rationale for this architecture is to enable multi-vendor support and allow a single LMC to support multiple NG-RAN nodes (i.e. avoid introducing LMC in each individual NG-RAN node).


[image: image3.emf]NG-RAN

UE AMF

LMF

Uu

NG-C

NLs

gNB or

ng-eNB

gNB or

ng-eNB

N

G

-

C

Xn

U

u

TRP

E-SMLC

SLP

SET

TRP

L

M

C

I

t

f

I

t

f


Figure 3. Alternative 3 - LMC as logical node in NG-RAN
3
Conclusion

In this paper, we discussed the characteristics of the three architecture alternatives for LMC along with their potential rationale.
Proposal:
Agree to the text proposal in Appendix A, describing the characteristics and rationale for the three architecture alternatives for LMC.
References
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Appendix: Text Proposal for TR 38.856

NOTE: Revision marks are against the agreed TP in R3-194760 [1] from RAN3#105.
5.1

Architecture

5.1.X 
Alternative 1 


· 
In architecture alternative #1, the LMC is an internal function of the NG-RAN node. In case of split gNB, the LMC is located in the gNB-CU-CP.
Characteristics:

-
No new interfaces.

-
When UE positioning involves only TRPs within the NG-RAN node, positioning-related signalling is internal to the gNB.
-
To support location continuity in case of handover, LMC relocation to the target NG-RAN node can be enabled via enhancements to the XnAP Handover Preparation procedure.
This alternative is the least complex from a 3GPP specification perspective and has the lowest latency since positioning-related signalling can be internal to the NG-RAN node.
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Figure 5.1.X-1: Alternative 1 – LMC as internal gNB function

5.1.Y 
Alternative 2

· 
In architecture alternative #2, the LMC is a logical node within the split gNB connected to the gNB-CU-CP via the [FFS] interface.

Characteristics:

-
New interface between the LMC and the gNB-CU-CP.

-
Allows LMC and gNB-CU-CP to be provided by different vendors (i.e. multi-vendor support).
-
To support location continuity in case of handover, further study is needed.
Compared to alternative 1, this alternative is more complex from a 3GPP specification perspective and has higher latency due to the extra “hop” for positioning-related signalling.
The rationale for this architecture is to enable multi-vendor support.
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Figure 5.1.Y-1: Alternative 2 – LMC as logical node within split gNB

5.1.Z 
Alternative 3

In architecture alternative #3, the LMC is a new logical node in the NG-RAN, connected to NG-RAN nodes (gNBs and/or ng-eNBs) via the [FFS] interface.

Characteristics:

-
New interface between the LMC and the NG-RAN node.

-
Allows LMC and NG-RAN nodes to be provided by different vendors (i.e. multi-vendor support).
-
To support location continuity in case of handover when both source and target NG-RAN nodes are served by the same LMC, LMC relocation is not needed. However, when source and target NG-RAN nodes are served by different LMCs, support for location continuity requires further study.
Compared to alternative 1, this alternative is more complex from a 3GPP specification perspective and has higher latency due to the extra “hop” for positioning-related signalling.
The rationale for this architecture is to enable multi-vendor support and allow a single LMC to support multiple NG-RAN nodes (i.e. avoid introducing LMC in each individual NG-RAN node).
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Figure 5.1.Z-1: Alternative 3 – LMC as logical node in NG-RAN
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