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Introduction
RAN2 and RAN3 have been discussing the SLm interface and the associated LMUP protocol for use with uplink positioning (see [1] and [2]). The focus so far has been on the main Measurement Request procedure that the E-SMLC uses to provide the SRS configuration to the LMU and request measurement of the transmitted signal.

This paper discusses the potential associated management procedures that may be required, focussing on the need to:

· allow LMU capabilities and configuration to be provided to the E-SMLC; and
· allow the E-SMLC to know the current resource usage of an LMU.
Some proposals are provided for how to deal with the above two requirements.

LMU Capabilities and Configuration 
The capabilities of an LMU may differ across vendors and models. Key capabilities that the E-SMLC needs knowledge of include:

· the number of simultaneous measurement requests that can be processed;

· Operating  Band
The LMU also has configuration information, such as assigned unique LMU identifier and its deployed geographic location, which are required by the E-SMLC for uplink positioning to function.

The LMU capabilities and configuration can easily be provided to the E-SMLC in a class 1 Setup procedure that the LMU initiates after it has established the SCTP association with the E-SMLC. The E-SMLC would respond with either a SETUP RESPONSE or SETUP FAILURE. This is similar to the way both the X2 and S1 interfaces work.
Proposal 1 – The LMU shall initiate a class 1 Setup procedure after SCTP association establishment to transfer capabilities and configuration to the E-SMLC.

Since the identified capabilities and configuration are predominantly of a static nature, there is no observed need for the ability to update any of this information dynamically. As such, any kind of Update procedure is seen as not required. Modified capabilities and configuration (such as after an upgrade) can be communicated to the E-SMLC after re-establishment of the SCTP association.
Proposal 2 – Dynamic update of LMU capabilities and configuration to the E-SMLC is not required.

LMU Availability 
The E-SMLC requests measurements from an LMU using the LMUP Measurement Request procedure on the SLm interface. This procedure would define an initiating message (eg, MEASUREMENT REQUEST), a successful outcome message (eg, MEASUREMENT RESPONSE) containing the uplink measurement, and also an unsuccessful outcome message (eg, MEASUREMENT FAILURE). The measurement failure message would contain a cause which details the reason for the failure, one of which could be an LMU availability limitation (eg, LMU busy).

Typically an LMU has a finite number of measurement requests it is able to process simultaneously. In the case of a simple deployment with a single E-SMLC, the E-SMLC could be expected to implicitly know how many concurrent measurement requests it has initiated to any single LMU, thereby knowing when an LMU has reached its limit. In such cases the E-SMLC can schedule new location requests utilising the uplink positioning method that wish to make use of that LMU accordingly.

However, in the case of multiple E-SMLCs deployed in the network, each talking to the same individual LMU, E-SMLC A has no knowledge of the measurement requests that E-SMLC B has invoked to the LMU. Therefore, without any additional procedures in place, an E-SMLC is left to simply attempt the measurement and, in the case of a fully loaded LMU, receive an unsuccessful response (with busy cause code) from the LMU. Since the UE has already been configured to transmit the SRS signals at this point, it is difficult for the E-SMLC to apply scheduling logic to resolve the resource conflict.
A better way to handle this is to allow an E-SMLC to register with an LMU for resource status reporting. This could be achieved using a class 1 Resource Status Reporting Initiation procedure. When the E-SMLC initiates this procedure using a RESOURCE STATUS REQUEST message, it is requesting the LMU to asynchronously inform it when its availability changes between unavailable/busy (unable to accept new measurement requests) and available (having capacity available for new measurement requests).
An accompanying class 1 Resource Status Reporting procedure would also be defined which contains the RESOURCE STATUS UPDATE message used by the LMU to report availability changes.

With such reporting mechanisms in place, an E-SMLC has knowledge of available LMUs prior to initiating uplink positioning and requesting SRS transmissions be initiated. It therefore has the ability to intelligently schedule uplink positioning requests to better utilise LMU resources. 
Proposal 3 – The E-SMLC can optionally request the LMU via a class 1 Resource Status Reporting Initiation procedure to inform it asynchronously of availability changes within the LMU.

Proposal 4 – When configured to report resource status to an E-SMLC, the LMU uses a class 2 Resource Status Reporting procedure to report availability changes to the E-SMLC.
Sample usage of the new procedures
For clarity, this section provides an illustration of typical usage of these new LMUP procedures and messages. It demonstrates two E-SMLCs communicating with an LMU that is capable of handling no more than two concurrent measurement requests.
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