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1 Introduction

In last RAN4 #66 meeting, one LS related to E-CID positioning during handover issue was agreed and sent to RAN3 for discussion [1]. The issue is as follows:
_______________________________________________________________________________________________
In TS 36.133, Section 8.1.2.7, RAN4 has specified the following requirement for UE Rx-Tx time difference measurements with E-CID:

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.

RAN4 would like to request to check whether the above requirement has any impact on RAN3 specifications.

_______________________________________________________________________________________________
In this contribution, we give some preliminary analysis on the UE’s behaviour and networks’ performance with E-CID positioning during handover, and the RRC&LPPa based E-CID positioning procedure under handover is under analyzed.
2 Discussion
2.1 RRC&LPPa based E-CID positioning during HO

Legacy procedure of RRC&LPPa based E-CID positioning under handover is analyzed in [2]-[4]. Currently, in TS36.133 the UE behaviour for Rx-Tx measurement during handover is defined as: 
UE shall restart the Rx-Tx measurement on the new PCell. 
The key point here is that the restarted new positioning measurement session configured by eNB or not [4].
· If the restarted UE Rx-Tx time difference measurement is within a new measurement session configured by target eNB, the measurement requirement for restarted session can just reuse the R9 measurement requirement without handover, and that is, it make no sense to specify the specific requirement under handover.
· If the restarted UE Rx-Tx time difference measurement is still within a same measurement session as the one before handover, it is not enough that just define UE behaviour of restarting Rx-Tx measurement after handover. With the current legacy procedure discussed in RAN3 in [2] and [3], target eNB cannot know the RRC&LPPa based positioning measurement event for the target UE if eSMLC does not configure a new LPPa measurement session for this target eNB. Thus, although UE has completed measurement of UE Rx-Tx time difference in the new PCell and report the measurement results to new serving eNB via RRC, new serving eNB will neither report UE Rx-Tx time difference measurement results to eSMLC via LPPa nor perform eNB Rx-Tx time difference for E-CID because new serving eNB is not aware of the positioning event for this UE. 

In figure 1, after handover UE restart UE Rx-Tx time difference measurement in the new PCell, however the target eNB does not have any positioning request information from eSMLC for this UE and will not report UE Rx-Tx time difference measurement results to eSMLC via LPPa or perform eNB Rx-Tx time difference measurement. Thus, although UE can restart the UE Rx-Tx time difference measuerment at its own side, the RRC&LPPa based E-CID positioning will still failed without any doubt based on the legacy procedure.
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Figure 1. Issues on RRC&LPPa based E-CID positioning procedure under handover
2.2 Benefits for Network’s performance
The UE’s behaviour definition for restarting the UE Rx-Tx measurement in target cell during HO, intends to bring benefits for the E-CID positioning from network side. However, based on the current procedure, the benefits will not be introduced due to the mismatching behaviour among eSMLC, eNB and UEs. Figure 2 shows the detailed RRC&LPPa based E-CID positioning procedure based on current standardization.
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Figure 2.  The RRC&LPPa based E-CID positioning procedure during HO (mismatching)
Thus, if the target eNB can identify the restarted UE Rx-Tx measurement and continue to report the measurement results to the eSMLC, the E-CID positioning delay can be decreased obviously. Figure 3 shows the delay benefits of RRC&LPPa based E-CID positioning procedure from the network side.

[image: image3.emf]UE S_eNB T_eNB

Measurement Report

Handover Request

Handover Request ACK

Handover Command

Doing E-CID measurement 

by RRC signaling

Stop E-CID positioning, do 

legacy HO.

UE restart the UE Rx-Tx 

measurement and report

RA preamble

RA Response and RRC Reconfig.

MME E-SMLC

Re-trigger a E-CID 

positioning procedure

RRC Reconfig. Complete

Path SwitchRequest

Path Switch Request Ack

E-CID UE is 

handover to new 

cell

A new E-CID positioning trigger

RRC Reconfig.

(Rx-Tx measurement for new E-CID procedure)

Doing E-CID measurement 

for a new positioning 

procedure

One original E-CID positioning trigger

RRC Reconfig.

(Rx-Tx measurement for original E-CID procedure)

UE Rx-Tx Measurement Report

Identify the measurement, 

and report to eSMLC 

Original E-CID procedure 

success 

E-CID Measurement Report

The E-CID positioning delay decreased,not 

need another E-CID procedure triggering


Figure 3.  The RRC&LPPa based E-CID positioning procedure during HO (if it is matching)
From Figure 3, we can see the obvious RRC&LPPa based E-CID positioning delay gain can be achieved. Therefore, the key issue is that: Let the target eNB to know the UE is doing the E-CID positioning and can identify the corresponding UE Rx-Tx measurement, and send the E-CID measurement report to eSMLC. 
It is hopeful RAN3 can make a decision that, there is mismatching between the current RAN3 and RAN4 specifications. And the RAN3 related specifications may be needed updated for the potential issues. If it is, the interested companies can provide the solution to deal with the mismatching and introducing the procedure delay benefits for the E-CID positioning.

3 Conclusion

Based on the RAN4 LS on E-CID positioning issue, this paper analyzes the RRC&LPPa based E-CID positioning procedure during HO. Based on the analysis, there is mismatching issue for current RAN3 and RAN4 specifications. The updated of RAN3 specifications will bring the delay performance gain for the E-CID positioning procedure. If RAN3 group can make consensus on this point, thus, it is encouraged interested companies to provide the solution for this issue in next meeting. 
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