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1 Introduction

The requirement for E-CID measurement reporting for Pcell changing has been defined in TS36.133 [1], which is shown as follows,
If the UE is performing UE Rx-Tx time difference measurement while the serving cell 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. However the physical layer measurement period of the UE Rx-Tx measurement shall not exceed Tmeasure_TDD_UE_Rx_Tx3 as defined in the following expression:

Tmeasure_TDD_UE_Rx_Tx3 = (K+1)*(Tmeasure_TDD_UE_Rx_Tx1) + K*TPCell_change_handover
Where:

K is the number of times the PCell is changed over the measurement period (Tmeasure_TDD_UE_Rx_Tx3),

TPCell_change_handover is the time necessary to change the PCell due to handover; it can be up to 45 ms.
If the UE supporting E-UTRA carrier aggregation when configured with the secondary component carrier is performing UE Rx-Tx time difference measurement while the PCell is changed regardless whether the primary component carrier is changed or not then the UE shall restart the Rx-Tx measurement on the new PCell. In this case the UE shall also meet the UE Rx-Tx time difference measurement and accuracy requirements. However the physical layer measurement period of the UE Rx-Tx measurement shall not exceed Tmeasure_TDD_UE_Rx_Tx2 as defined in the following expression:

Tmeasure_TDD_UE_Rx_Tx2 = (N+1)*(Tmeasure_TDD_UE_Rx_Tx1) + N*TPCell_change_CA
Where:

N is the number of times the PCell is changed over the measurement period (Tmeasure_TDD_UE_Rx_Tx2),

TPCell_change_CA is the time necessary to change the PCell; it can be up to 25 ms.
The measurement accuracy for the UE Rx-Tx time difference measurement when DRX is used as well as when no DRX is used shall be as specified in the sub-clause 9.1.9.
In the current requirement UE is specified to restart the Rx-Tx time difference measurement on the new PCell. However, in order to complete the eCID positioning procedure it is not enough to just define the UE measurement behaviour without higher layer signalling interaction, that is, the eCID positioning will be failed if UE restart the Rx-Tx measurement and network is not aware of that.

In thin contribution we analyze the UE behaviour and network behaviour for eCID positioning under PCell changing and some issues are raised from RAN4 perspective.
2 Discussion
2.1   Legacy procedure of eCID positioning under PCell changing
Legacy procedure for control plane eCID positioning is discussed in this contribution, i.e. eCID via RRC + LPPa. The legacy procedure of control plane eCID positioning under PCell changing can be drawn as follows,
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Figure1. Legacy control plane eCID positioning flow

Step1. UE is performing Rx-Tx time difference measurement in source PCell.
Step2. PCell changing happens. If it is intra-eNB handover, the step 2 does not include MME; otherwise, MME is included in this step.

Step3a. Either: UE cannot continue measuring Rx-Tx time difference in source PCell, and UE send an error indication to eSMLC.
Step3b. Or: Source eNB cannot collect the measurement from target UE, and source eNB send an error indication to eSMLC.

Step3c. Or: if it is an inter-eNB handover, MME will likely inform eSMLC that the target UE has changed PCell.

Step3d. Or: if eSMLC has not received any indication about PCell changing or positioning failure, the positioning session will be considered as a failure one when beyond response time for this session.
Step4. eSMLC will configure a new session if necessary.

Step5. UE starts new Rx-Tx time difference measurement session in new PCell.
2.2   Potential issues
Currently, in TS36.133 the UE behaviour is defined for Rx-Tx measurement under PCell changing: UE shall restart the Rx-Tx measurement on the new PCell. 

There is some confusion for this kind of definition. Is the restarted one a new positioning measurement session or not?

If the restarted session is a new session configured by target eNB or eSMLC, the measurement requirement for restarted session can just reuse the measurement requirement without PCell changing, and that is, it make no sense to specify the specific requirement for PCell changing.
If the restarted session is the same session before PCell changing, it is not enough just make UE restart Rx-Tx measurement for the new PCell. With the current legacy procedure discussed in RAN3/SA2 in section 2.1, target eNB cannot know the positioning measurement status (even the positioning event) for the target UE if eSMLC does not configure a new session for eNB. Thus, although UE has completed measurement of Rx-Tx time difference in the new PCell, eNB will still not allocate resource for UE to report this measurement results since eNB is not aware of the positioning event for this target UE. 
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Figure2. Potential issues illustration
In figure 2, after PCell changing UE restart Rx-Tx measurement in the new PCell, however the new PCell does not have any positioning request information for this UE and will not allocate any resource for this UE to report Rx-Tx time difference measurement results.  Even if UE has report the Rx-Tx time difference measurement to the new PCell, there is no positioning information in the new PCell and the new PCell will neither perform eNB Rx-Tx time difference or AoA estimation for this target UE for eCID. Thus, although UE can restart the Rx-Tx time difference at its own side, the eCID positioning will still failed without any doubt based on the legacy procedure.
On the other hand, RAN4 defined the UE behaviour from the perspective of measurement reporting delay requirement, and it is reasonable to the positioning measurement performance if UE can restart the Rx-Tx measurement in the new PCell instead of triggering a new positioning session. However, currently the supporting from corresponding signalling is missing in the existing RAN3/SA2 specification. There is an evident confliction between RAN4 definition and RAN3/SA2 signalling procedures, and it is necessary to design a proper way for mitigating such kind of confliction.

In our understanding, we propose to keep the RAN4 definition unchanged from the UE/network performance point of view, and send a LS to RAN3/SA2 to ask whether it is an issue for eCID positioning and whether they can update the corresponding signalling procedure in RAN3/SA2 specifications.

Proposal: Send a LS to RAN3/SA2 to ask whether it is an issue for eCID positioning and whether they can update the corresponding signalling procedure in RAN3/SA2 specifications.

3 Conclusion

In this contribution, we give the analysis potential issues about eCID under PCell changing. We propose to keep the RAN4 definition unchanged from the UE/network performance point of view, and send a LS to RAN3/SA2 to ask whether it is an issue for eCID positioning and whether they can update the corresponding signaling procedure in RAN3/SA2 specifications.
Proposal: Send a LS to RAN3/SA2 to ask whether it is an issue for eCID positioning and whether they can update the corresponding signalling procedure in RAN3/SA2 specifications
The corresponding draft LS is provided in R4-125093.
4 Reference

[1] 3GPP TS36.133 v.b.1.0
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