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1 Introduction

RAN4 has specified requirements about the total time needed to get the final positioning measurement for E-CID positioning. In particular, the following has been specified [1]: “If the UE is performing UE Rx-Tx time difference measurement while the PCell is changed due to the handover, then the UE shall restart the Rx-Tx measurement on the new cell. In this case the UE shall also meet the UE Rx-Tx time difference measurement and accuracy requirements.”. RAN3 received an LS [2] from RAN4 requesting to check the impacts of such agreement on RAN3 specifications.
In this document we will discuss the implications of the RAN4 agreement on current RAN3 specifications, and suggest a possible reply to RAN4.
2 Discussion
In the Cell ID (CID) positioning method, the position of an UE is estimated through information about its serving eNB and cell (obtained by paging, tracking area update, or other methods). Enhanced Cell ID (E-CID) positioning uses additional measurements (e.g. radio resource measurements) to improve the UE location estimate. If close time coupling between UE and eNB measurements is required (e.g., timing advance type 1 and UE Tx-Rx time difference), the eNB configures the appropriate radio signals and UE measurements over RRC and is responsible for maintaining the required coupling between the UE and eNB measurement components. [3]
From RAN4 perspective, the agreed specification text [1] is not about restarting the positioning session as such during which UE Tx-Rx time difference measurement is performed, but rather about the total time needed to obtain the final measurement. In fact, the maximum time to obtain the measurement depends on the number of cell changes, to account for the worst case, with a maximum allocated time of 45 ms to change the Pcell due to handover (Sec. 8.1.2.7 of [1]).

Let us now analyze the impact of restarting the UE measurement after Pcell change from RAN3 perspective. We have to consider whether the measurement is configured through LPP (i.e. directly between the UE and the E-SMLC) or through LPPa (with the E-SMLC requesting the eNB to configure the measurements for the UE, and the eNB requesting the UE measurements via RRC).
If the measurement is configured through LPP, the whole procedure is transparent to the eNB, so the RAN4 agreed behavior is also transparent to the eNB and has no impact on RAN3 specifications.

Proposal 1: If the E-CID positioning measurement is configured through LPP, the RAN4 agreed behavior is fully compliant with the existing RAN3 specifications.
If the measurement is configured through LPPa, the procedure involves the eNB: there is an ongoing E-CID positioning measurement session between the source eNB and the E-SMLC, so both nodes have measurement contexts open. To analyze the situation, we have to distinguish between intra-eNB and inter-eNB handover scenarios.
2.1 Intra-eNB Handover
In this case, the eNB does not change and the change of cell is an internal eNB event, so the ongoing positioning session with the E-SMLC is still valid. If the eNB is able to configure the measurement in the target cell, it will continue to report it to the E-SMLC transparently
.

Proposal 2: For intra-eNB handovers, the RAN4 agreed behavior has no additional impact on RAN3 specifications.
2.2 Inter-eNB Handover
In this case (valid for both X2 and S1 handovers), the cell change is known to the MME (either directly, in case of S1 handover, or through the path switch procedure, in case of X2 handover). The MME can then update the E-SMLC via the SLs interface. However, according to current established behavior [3], there needs to be an E-CID positioning measurement session established between the target eNB and the E-SMLC in order for the target eNB to be able to report any measurement. In other words, the target eNB cannot report on its own a measurement for which the E-SMLC has no context. But in order to set up such a session/context, the measurement needs to be configured by the E-SMLC in the first place, using the E-CID Measurement Initiation procedure.
The E-SMLC, in turn, can configure the measurement in the target eNB only after it is aware of the cell change, but there is currently no way to signal such an event to the E-SMLC. In fact, if the measurement cannot be completed entirely in the source cell, the E-SMLC will receive the E-CID MEASUREMENT FAILURE INDICATION messages from the source eNB just before handover
. “The E-SMLC shall consider that the E-CID measurements for the UE have been terminated by the eNB” [4], but it may restart the measurement in the target cell after handover.
Proposal 3: For inter-eNB handovers, there is currently no way to continue an ongoing positioning measurement in the target cell without first signaling to the E-SMLC the measurement failure in the source cell. The E-SMLC may restart the measurement in the target cell after handover.
Another approach has been suggested, involving the transfer of measurement data directly from the UE to the target eNB over RRC [5]. This approach cannot work precisely for the reasons above, namely:

1) The target eNB has no measurement context for the UE handed over;

2) The E-SMLC has no measurement context for the target eNB for the UE handed over.

Notice that this is a separate issue from the transfer of measurement data between source and target eNBs at handover. In principle, such transfer is already possible, at least for X2 handovers, by including the appropriate information in the RRC Context IE in the HANDOVER REQUEST message [6]

 REF _Ref355002282 \r \h 
[7]. In fact, with such a mechanism, it might be possible for an implementation to continue the E-CID measurement in the target cell also in case of inter-eNB handover [by e.g. delaying the measurement context removal in the E-SMLC after the source eNB has signaled the measurement failure, then accepting an autonomous measurement report from the target eNB after handover]. It is worth noticing, though, that such a behavior is implementation-dependent and outside current standards.
Proposal 4: Include Proposals 1-3 and the discussion above in the reply LS to RAN4. A draft reply LS is provided in [8].

3 Conclusions and Proposal
We have discussed the RAN4 agreement to restart the E-CID measurement after Pcell change under a RAN3 perspective. We propose to include the findings of this paper in our reply LS to RAN4.
Proposal 1: If the E-CID positioning measurement is configured through LPP, the RAN4 agreed behavior is fully compliant with the existing RAN3 specifications.
Proposal 2: For intra-eNB handovers, the RAN4 agreed behavior has no additional impact on RAN3 specifications.
Proposal 3: For inter-eNB handovers, there is currently no way to continue an ongoing positioning measurement in the target cell without first signaling to the E-SMLC the measurement failure in the source cell. The E-SMLC may restart the measurement in the target cell after handover.

Proposal 4: Include Proposals 1-3 and the discussion above in the reply LS to RAN4. A draft reply LS is provided in [8].
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� Of course, if the eNB for some reason is not able to continue the measurement in the target cell, it will send an E-CID MEASUREMENT FAILURE INDICATION to the E-SMLC, after which the E-SMLC may request a new measurement � REF _Ref354997935 \r \h ��[4]�.


� A specific failure cause value in the measurement failure message sent from the source eNB was proposed during the uplink positioning discussion. RAN3 always tends to avoid such “cause-value-based” approaches, because they are not considered robust: the specific cause value sent, as well as the node behavior, can vary across different implementations, leading to unpredictable results.





