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Introduction
RAN2 has been discussing the need for the ability of the eNodeB to inform the E-SMLC during an uplink positioning procedure when the UE’s SRS transmissions (that were previously communicated to the E-SMLC) prematurely cease for some reason.
RAN2 has informed RAN3 in [3] of the following agreements:

i)
The E-SMLC (and subsequently LMUs) should be informed when, for any reason, the UE prematurely ceases the requested SRS signal transmission for positioning.

ii)
The specific reason (UE released to IDLE; Mobility; Original SRS resources no longer available) for the early termination of SRS transmissions should be communicated from the eNodeB to the E-SMLC to allow the E-SMLC to make a more informed choice as to how to proceed with the positioning request.

RAN2 has also requested RAN3 to provide a text proposal for inclusion in TS 36.305.

This paper proposes this TS 36.305 text proposal to be returned to RAN2.

Note that at the time of writing TS 36.305 does not yet include the base Uplink Positioning functionality on which to add this SRS Reset functionality. A technically endorsed CR [1] was received from RAN2 in RAN3#75bis, to which RAN3 responded with recommendations in [2]. This text proposal is based on [1], and will need to be integrated by RAN2 along with the recommendations made in [2].
Text Proposal
8
Positioning methods and Supporting Procedures

8.X
Uplink positioning method

8.X.1
General

In the uplink positioning method, the UE position is estimated based on timing measurements of uplink radio signals taken at different LMUs, along with knowledge of the geographical coordinates of the LMUs. The time required for a signal transmitted by a UE to reach a LMU is proportional to the length of the transmission path between the UE and the LMU.  A set of LMUs is tasked to sample the UE signal at the same time.  

The specific of any uplink positioning methods or techniques used to estimate the UE’s location from these measurements are beyond the scope of this specification.

In order to obtain uplink measurements, the LMUs need to know the characteristics of the SRS signal transmitted by the UE for the time period required to calculate uplink measurement.  These characteristics should be static over the periodic transmission of SRS during the uplink measurements. Hence, the E-SMLC will indicate to the serving eNodeB the need to direct the UE to transmit SRS (see 5.2.X) signals for uplink positioning. It is up to the eNodeB to make the final decision on resources to be assigned and to communicate this configuration information back to the E-SMLC so that E-SMLC can configure the LMUs. The eNB may decide (e.g., in case no resources are available) to configure no resources for the UE and report the empty resource configuration to the E-SMLC.
<some text omitted>
8.X.3
Uplink Positioning Procedures

The procedures described in this subclause support the uplink positioning method.
8.X.3.1
Uplink Information Request and Delivery Procedure

The Information Request procedure for Uplink positioning is used by the E-SMLC to obtain measurement results from the LMU which it uses to calculate a position for the UE. To do this, it needs to first indicate to the serving eNB the need to configure the UE to transmit SRS (see 5.2.X) signals and retrieve target UE configuration data from the eNodeB. 
Figure 8.X.3.1-1 shows the messaging between the E-SMLC, the LMU and the serving eNodeB to perform this procedure.
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Figure 8.5.3.1-1: Uplink information request procedure
1.
The E-SMLC sends an Information Request message requesting the eNodeB to invoke periodic SRS (see 5.2.X) for target UE.  The message will also indicate the number of SRS transmissions required (FFS if this number of transmissions or absolute time). 

2. The eNodeB determines the resources to be allocated for the UE and sends an Information Response to the E-SMLC that includes the allocated resources and the associated parameters. The eNB may decide (e.g., in case no resources are available) to configure no resources for the UE and report the empty resource configuration to the E-SMLC.

3. If in step 2 the eNodeB determines that resources will be allocated, the eNodeB then allocates the resources to the target UE. For the duration of the SRS transmissions, referred to as the eNB supervision time, the eNB monitors for any premature cessation of the of the SRS transmissions so that the E-SMLC can be informed using the Uplink Information Reset procedure (see 8.x.3.2).
4. The E-SMLC selects list of cooperating LMUs and sends a measurement request with the SRS configuration to each one of them (via SLm). 

5. LMUs report back to E-SMLC the uplink measurement reports.

8.X.3.2
Uplink Information Reset Procedure

After a successful Uplink Information Request and Delivery procedure is performed, the eNB knows the number and periodicity of the SRS transmissions configured in the UE (and communicated to the E-SMLC), hence it knows the accumulation period over which the LMUs will be gathering SRS transmissions. This is referred to as the eNB supervision time. If the configured SRS transmission from the the UE terminates early, due to any reasons, within this supervision time, the eNB uses the Uplink Information Reset procedure to inform the E-SMLC, allowing the E-SMLC to stop the LMUs searching for SRS signals that are no longer being transmitted. The specific reasons (UE released to IDLE, mobility, original SRS resources no longer available) for the termination of SRS transmissions  is communicated to the E-SMLC to allow it to make a more informed choice as to how to proceed with the positioning request.

Figure 8.X.3.2-1 shows the messaging between the serving eNB, E-SMLC and LMU to perform this procedure.
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Figure 8.x.3.2-1: Uplink information reset procedure
1. The E-SMLC has requested the eNodeB to invoke periodic SRS for the target UE, the SRS details have been returned to the E-SMLC and the E-SMLC has requested measurements from the selected set of LMUs (see 8.x.3.1).
2. During the eNB supervision time, the periodic SRS transmissions have ceased prematurely for some reason (e.g., UE released to IDLE, mobility, original SRS resources no longer available).
3. The eNB informs the E-SMLC using an LPPa Uplink Information Reset message, passing the reason for the cessation of the SRS transmissions.
4. For each LMU that still has an outstanding Measurement Request waiting, the E-SMLC informs it that the UE’s SRS transmissions have ceased using a Measurement Reset message on the SLm interface.
5. The LMU responds with a Measurement Response on the SLm interface with measurements gathered so far (if any) that may be useful for the E-SMLC.
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