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1 Introduction

Contribution [3]to RAN2#75 proposes a CR to add uplink positioning support to TS 36.305. That contribution includes the core functionality in terms of:

· E-SMLC requesting the serving eNB to initiate SRS transmissions from the UE;

· E-SMLC retrieving the allocated SRS signal characteristics from the serving eNB;

· E-SMLC communicating the allocated SRS signal characteristics to the LMUs chosen to participate in the location attempt and requesting measurements from those LMUs;

· E-SMLC receiving the measurement results from the LMUs and calculating the location.

This paper discusses the scenarios of:

· SRS transmissions being modified by the serving eNB after the E-SMLC has been informed of the original SRS transmission characteristics
· SRS transmissions ceasing prior to all requested transmissions being sent
and discusses whether signalling support should be added to allow the E-SMLC to have knowledge of these conditions.
2 Discussion

2.1 SRS transmissions aborted
The E-SMLC requests via LPPa to the serving eNodeB a number of SRS transmissions be sent by the UE. The serving eNodeB allocates the resources and informs the E-SMLC of the SRS characteristics allocated, along with the time when the transmissions will start by the UE. The E-SMLC then configures the LMU to listen for those transmissions at the specified time.

The combination of the number of requested SRS transmissions along with the SRS periodicity provides the window of time that the LMUs shall listen for the allocated transmissions.

Once the E-SMLC has been informed of the allocated SRS characteristics, certain events can occur that result in the UE no longer transmitting the SRS signals. Such events include:

· Handover to another eNodeB 
· Disconnection of the UE from the network
· If UE unable to transmit the SRS as requested from eNodeB
When these conditions occur, if the E-SMLC (and subsequently LMUs) are not informed, it results in the LMUs continuing to listen for signals that are not being transmitted. It would be better to free the LMU resources at this point when the transmissions are known to have ceased in order to allow them to be used in other positioning requests.

Proposal 1: The E-SMLC (and subsequently LMUs) should be informed when allocated SRS signals cease being transmitted by the UE prior to all requested transmissions being completed.
In the case of handover, it is beneficial for the E-SMLC to know that this is the specific reason for the ceased transmissions, such that the E-SMLC has the option to re-initiate uplink positioning (if enough suitable measurements have not already been collected). The identity of the new serving eNodeB would not necessarily need to be delivered to the E-SMLC within any LPPa reset/abort messaging, since the E-SMLC can always use connection-oriented LCS-AP messaging to reach the new serving eNodeB with any subsequent request for SRS transmissions (ie, restarting the uplink positioning procedure).
Proposal 2: The specific reason 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.

2.2 SRS transmissions modified

Rather than the SRS transmissions being terminated early, certain events may cause the allocated SRS resources already communicated to the E-SMLC to change. 
Similarly to the case of the SRS transmissions ceasing, it is inefficient to leave the participating LMUs listening for signals that are no longer being transmitted. It would be more beneficial for the location attempt to be able to inform the LMUs of the new signal to listen for. Since change of SRS parameters would be infrequent, the number of updates within the supervision time (discussed in section 2.3) could be limited. 
Proposal 3: The E-SMLC (and subsequently LMUs) should be informed when allocated SRS signals being transmitted by the UE change (along with details of the new SRS signal parameters). The number of such updates within the supervision time could be limited. 
2.3 Potential messaging and supervision time by the serving eNodeB

A single new LPPa message, such as Uplink Reset, could be used to communicate both early termination and change of previously communicated SRS characteristics. Parameters within this message would communicate the reason for the reset along with any new signal characteristics if available.
Similarly, the LMUP protocol between the E-SMLC and LMU, which is yet to be defined, would incorporate equivalent messaging to convey similar information to the LMUs.
Figure 1 below illustrates these messages.

Figure 1 Example reset messaging in LPPa and LMUP
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The time window within which the eNodeB must monitor the SRS transmissions is calculated from the number of requested SRS transmissions and the SRS periodicity. This time is referred to as the eNodeB uplink supervision time, and begins when the eNodeB sends the LPPa Uplink information response. Any events that cause a change in SRS transmissions within this supervision time window result in the LPPa Uplink Reset being sent to inform the E-SMLC. Any events that affect the SRS beyond this window do not need to be communicated to the E-SMLC.
3 Conclusion

This contribution discusses the need for the serving eNB to communicate to the E-SMLC the cases where SRS transmissions being used for uplink positioning are modified or cease early. This notification allows the E-SMLC to better utilise LMU resources and improve uplink positioning yield. Potential LPPa and LMUP messaging to facilitate this are provided.
Proposal 1: The E-SMLC (and subsequently LMUs) should be informed when allocated SRS signals cease being transmitted by the UE prior to all requested transmissions being completed.
Proposal 2: The specific reason 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.

Proposal 3: The E-SMLC (and subsequently LMUs) should be informed when allocated SRS signals being transmitted by the UE change (along with details of the new SRS signal parameters). The number of such updates within the supervision time could be limited to minimize signalling overhead. 
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