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1
Introduction 
In RAN2#72bis meeting, MDT UL measurements for coverage optimisation use case were discussed and the following UL measurements were agreed:

EUTRA

· M2: Power Headroom (PH) measurement by UE

· M3: Uplink signal strength/SINR measurement by eNB

UTRA

· M3: Uplink signal strength/SINR measurement by NodeB
The agreement regarding location information was that “Coordination between DL measurements and UL measurements in order to obtain location information for UL measurements is left to network implementation”. The assumption is that location information can be obtained from MDT DL measurement reporting, which requires that periodic MDT DL measurements should always be configured when MDT UL measurements are to be collected. It was noticed that this requirement unnecessarily limits the network implementation flexibility. It also introduces dependency of MDT UL measurements on configuration of MDT DL measurements. However it should be possible for them to work independently. The accuracy of the location information for MDT UL measurements may be further reduced compared with what we have for MDT DL measurements, and more complexity can be seen for handling the validity time for location information since coordination between DL and UL measurements are needed. 

In this contribution, the location information for MDT UL measurements is discussed and a consistent solution with MDT DL measurements is proposed.
2
Discussion
In [1], several options for location information are discussed and strategy C is preferred:
Strategy A: Available Location information could be provided together with PHR in MAC.
Strategy B: Available location information could be provided periodically by RRC.

Strategy C: Available location information could be provided periodically by RRC together with DL measurements (M1).
Strategy A requires interaction of MDT measurements and PHR reporting procedure, a new MAC CE format for the inclusion of location information is also needed. It is not a desired solution from specification point of view. Strategy B and Strategy C require the configuration of periodic MDT DL measurement reporting, signalling overhead will be increased and network implementation flexibility is reduced. Sometimes only event based immediate MDT is needed. 
In the last meeting, it was considered network implementation issue on mechanisms of MDT UL measurements collection by the RAN node. The network implementation may only choose to log UL measurements event based or event based periodically according to the corresponding UL measurement threshold; however no standardisation efforts are needed. 
From UE perspective, take PH measurement for example, the UE may only need to trigger DL measurement report including available location information when the PH is below a predefined threshold considering the network implementation may only log PHR reporting when the PH is below the same threshold. The UE may also trigger periodic DL measurement report including location information independent of PHR reporting or along with periodic PHR reporting as long as the PH is kept below the threshold. An indication is sent from MAC to RRC if the event PH below configured threshold is met when the PHR is transmitted. RRC will report DL measurement with location information upon reception of this indication. If event based periodic PH logging is implemented by the network, the network can configure the UE to report DL measurement with location information periodically along with the periodically reported PHR. A stop indication PH above configured threshold is needed from MAC to RRC if the PH is above the configured threshold. Another approach is that each time the periodic PH is transmitted and the PH is below a configured threshold, MAC indicates RRC to trigger DL measurement report with location information. Between the two approaches, we slightly prefer the latter for its simplicity.
Proposal 1: UE triggers DL measurement report with available location information signalled by RRC when PH is transmitted and the PH is below a configured threshold.
For M3 measurement, Uplink signal strength/SINR measurement by eNB and Uplink signal strength/SINR measurement by NodeB, the measurement is done by the RAN node and RAN1 may start the definition of these measurements according to RAN2 LS [2]. Currently, it is assumed that the correlated location information can be obtained from periodic DL measurement reporting by the UE. Unlike PH measurement by UE in which case the location information can be reported according to event based trigger, UE can not trigger correlated location information reporting for the M3 measurement unless periodic DL measurement is configured since the measurement is performed at the RAN node and not known by the UE. In order to avoid mandatorily configuration of periodic DL measurement for this purpose, the UE can report location information based on RAN request. RAN can request the UE for a one shot location information report or periodic location information report for some duration of time. The procedure can be handled by the network dynamically according to actual UL measurement logging behaviour. This approach is flexible and much signalling overhead due to periodic location information reporting can be reduced. The drawback is that some delay may exist. However the delay is acceptable according to Rel-10 accuracy requirement for the location information.
Proposal 2: For M3 measurement in UTRA (Uplink signal strength/SINR measurement by NodeB) and EUTRA (Uplink signal strength/SINR measurement by eNB), the available location information can be reported on eNB demand.
For UE specific MDT UL measurements at the RAN node, it has not been discussed whether the measurement collection are done only for the UEs which are configured with immediate DL MDT or also can be done for UEs which are not configured with immediate DL MDT. It is thought that the UL measurement by RAN node can be independent of immediate DL MDT configuration at the UE. Location information can be obtained by the above discussed mechanisms without MDT DL measurement configurations. This functionality does not depend on standalone GNSS capability of the UE either, the UE can report available GNSS information or RF fingerprint according to availability of the accurate location information. This can provide more network implementation flexibility.
Proposal 3: MDT UL measurement is independent of immediate DL MDT configuration at the UE.
3
Conclusion 
In this contribution, we have discussed the location information for MDT UL measurement issue; it is proposed that RAN2 should consider:
Proposal 1: UE triggers DL measurement report with available location information signalled by RRC when PH is transmitted and the PH is below a configured threshold.
Proposal 2: For M3 measurement in UTRA (Uplink signal strength/SINR measurement by NodeB) and EUTRA (Uplink signal strength/SINR measurement by eNB), the available location information can be reported on eNB demand.
Proposal 3: MDT UL measurement is independent of immediate DL MDT configuration at the UE.
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