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1. Introduction
In last RAN3 meeting, the local LMF in NG-RAN are discussed and capture three alternative architectures. Also some impact on the existing protocols and interfaces are captured. In this contribution, we will further discuss three alternative architectures
2. Discussion
In 38.865[1], there are below three alternative architectures are captured. 
Alternative 1 – LMC as internal gNB function
Alternative 2 – LMC as logical node within split gNB
Alternative 3 – LMC as logical node in NG-RAN
And list analysis of the characteristics of each alternative from the several aspects include new interface needed, support location continuity in case of handover and etc.
In Alternative 1, the LLMF is one function of the gNB and no new interface is needed. In last RAN3 meeting, the LLMF is used for the positioning for the UE served by neighbour gNB is restricted. If the deploy area required the latency sensitive positioning, each gNB in this area should be configured with the LLMF function. But in the typical scenarios, this kind of positioning will be used in factory or V2X cases. There may be several gNB in the physic area. The load handling and computing capacity of the gNB with LLMF should be higher. The cost should be increased. 
Observation 1: LMC as internal gNB function will introduce the significant increasing of  load and computing capacity of the gNB

In Alternative 2, the LLMF is defined like as gNB-DU node. The F1 interface is reuse to carry the positioning information. Except the gNB-DU LLMF may be provided by other vendor, it is no different from alternative 1 from the gNB node point view. It is also restricted that it is used for the positioning for the  UE served by other gNB.  From the interface designed point view, it is no different from alternative 3. 
Observation 2: LMC as logical node within split gNB has no advantage against Alternative 1 &3

Proposal 1：Rule out the alternative 2 LMC as logical node within split gNB from the architectures 
In Alternative 3, The LLMF is designed as logical node in NG-RAN. It can connect to several gNBs and serving relative big physic area other than alternative 1. Also it can support the positioning continuity during handover . This alternative is more flexible than alternative 1 and limited impact on the existing gNB design.

From RAN3 specification view, The alternative 3 will introduce work load for new interface spec design. This may be one weak point of this alternative. But we may design the new logic node as special gNB like as TMF as special gNB-DU. The new logic node may be one gNB which only support the LMF. So the Xn interface can be reused  to connect the gNB with the LMF/special gNB and no new interface spec designing is needed
Proposal 2：The new logic node may be designed as the gNB with only LMF function in Alternative 3
Proposal 3：Select the Alternative 3 LMC as logical node in NG-RAN as normative architecture
3. Conclusion 

This paper discussed s alternative solutions and provided relevant observations and proposals:
Observation 1: LMC as internal gNB function will introduce the significant increasing of  load and computing capacity of the gNB

Observation 2: LMC as logical node within split gNB has no advantage against Alternative 1 &3

Proposal 1：Rule out the alternative 2 LMC as logical node within split gNB from the architectures 
Proposal 2：The new logic node may be designed as the gNB with only LMF function in Alternative 3
Proposal 3：Select the Alternative 3 LMC as logical node in NG-RAN as normative architecture
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5.1.3 

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. The new logical node designed as one gNB with only LMC functionality is not precluded.
This alternative requires a dedicated interface between the LMC and the serving NG-RAN node. The impacts to the NG-C interface are the same as alternative 1 and must be supported also by the new interface.

Characteristics:

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

-
Allows LMC and NG-RAN nodes to be provided by different vendors.

-
Allows a single LMC to support multiple NG-RAN nodes (i.e. avoid introducing LMC in each individual NG-RAN node).

-
Allows offloading of positioning support from a gNB-CU.
-
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.
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