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1 Introduction

The Rel-16 Positioning WID [1] calls for RAN3 (jointly with RAN2) to “Resolve open aspects on architecture and proceed with normative work for the location of the transmission measurement function”. We will present some initial observations and some possible alternatives for the NG-RAN architecture.
2 Discussion
The position of the LMU in the E-UTRAN positioning architecture is shown in Figure 1 below. The LMU is a logical node, which terminates the SLm interface and the SLmAP protocol toward the E-SMLC. The LMU “makes measurements and communicates these measurements to an E-SMLC. All positioning measurements obtained by an LMU are supplied to the E-SMLC that made the request.” [2]. Both stand-alone and co-located options are shown. TPs within the eNB are also pictured.
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Figure 1 E-UTRAN positioning architecture [2].

The above architecture was influenced by the following:

· The role of the LMU is only specified with respect to UTDOA, i.e. it measures the UL reference signals (SRS) transmitted by the UE once configured by the serving eNB;

· The eNB, on the other hand, has a role with respect to OTDOA, transmitting the DL reference signals (PRS) received by the UE;

· The eNB is specified as a “monolithic” node (i.e. there is no CU-DU split, currently), so TPs (Transmit Points) which may be used to broadcast OTDOA reference signals, are part of the eNB.
In the NG-RAN architecture (shown in Figure 2 below), on the other hand, we could exploit the fact that the gNB can be split between the gNB-CU and the gNB-DU.
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Figure 2 NG-RAN positioning architecture [3].

We might also consider a “unified” approach for both UL and DL TDOA measurement functionality. Indeed, [1] does not explicitly mention the LMU but rather refers to a “transmission measurement function”. So, in principle, UL/DL-TDOA related functionality could be either:
1. Added as gNB-DU functions; or

2. Consolidated in a separate logical node (similar to the LMU, but possibly including functionality for PRS transmission for DL-TDOA); this node could be either:

a. Connected to the LMF, similarly to what happens in E-UTRAN;

b. Connected to the gNB-CU through a dedicated interface.

2.1 Adding UL/DL-TDOA Functionality to the gNB-DU

This option (TDOA related functionality added to gNB-DU) would make the gNB-DU an integral part of the positioning architecture, with additional impacts on e.g. F1AP (on top of those presented in [4] and [5]).
The fact that the gNB-DU already incorporates all the necessary RF and processing functionality, seems to justify the first option. Furthermore, given that the gNB-CU is responsible for configuring the UEs via RRC, it could also concurrently configure the gNB-DU to e.g. transmit or receive the appropriate reference signals, consistently with the measurement type. This would seem like the most optimal choice.
Observation 1: If TDOA-related functionality is added to the gNB-DU, the gNB-CU could concurrently configure the UE and the gNB-DU (which already incorporates the necessary functionality) consistently for the same measurement type; this would seem like the most optimal choice.
Therefore, we would have a slight preference for this option. However, we welcome further discussion on this issue.

Proposal 1: RAN3 to discuss whether to specify UL/DL-TDOA-related functionality as part of the gNB-DU or as a separate logical node; integration with the gNB-DU would seem beneficial.

2.2 UL/DL-TDOA Functionality as a Separate Logical Node
This option (TDOA related functionality as a separate logical node) would keep the gNB-DU unaffected but would require a new interface and application protocol. Notice that it would still be possible to co-locate this node e.g. with the DU, as a deployment option.

2.2.1 Positioning Measurement Node (PMU) Connected to the LMF

This alternative, shown in Figure 3 is very similar to the E-UTRAN case. The Positioning Measurement Node (PMU) terminates a logical interface (e.g. P1) and application protocol (e.g. P1AP) toward the LMF. F1AP would be unaffected. The PMU could also be physically co-located with the gNB-DU (deployment option).
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Figure 3 Positioning Measurement Node (PMU) connected to the LMF.

One significant drawback of this alternative is in case of e.g. UE mobility during positioning measurements: multiple nodes (gNB-CU/DU, AMF, LMF, and PMU) and interfaces (F1, NG, NLs, and P1) will need to be involved to transfer the new UE configuration.
Observation 2: In case of Positioning Measurement Unit connected to the LMF, multiple nodes and interfaces will need to be involved to transfer the new UE configuration; this seems like a significant drawback.
2.2.2 Positioning Measurement Node (PMU) Connected to the gNB-CU

In this alternative, shown in Figure 4 below, the PMU terminates its own logical interface (e.g. P2) and application protocol (e.g. P2AP) toward the gNB-CU. Also in this case, the PMU and the gNB-DU could be co-located as a deployment option.
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Figure 4 Positioning Measurement Unit (PMU) connected to the gNB-CU.
This could be seen as a hybrid between the previous two alternatives, since it would leave the gNB-DU (and F1AP) unaffected, but would enable the gNB-CU to directly coordinate measurement configuration in the UE (vis RRC) and in the PMU (via P2AP).

Observation 3: In case of Positioning Measurement Unit connected to the gNB-CU, the gNB-DU and F1AP would be unaffected, yet direct coordination of measurement configuration in the gNB-CU would be enabled; hence, this option seems to be a hybrid between the other two.
3 Conclusions and Proposals
Our proposals are summarized below.
Proposal 1: RAN3 to discuss whether to specify UL/DL-TDOA-related functionality as part of the gNB-DU or as a separate logical node; integration with the gNB-DU would seem beneficial.
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