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1. Introduction

Support of Enhanced Cell ID in LPPa consists of the following procedures / messages [1]:

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	E-CID Measurement Initiation
	E-CID MEASUREMENT INITIATION REQUEST
	E-CID MEASUREMENT INITIATION RESPONSE
	E-CID MEASUREMENT INITIATION FAILURE


.
	Elementary Procedure
	Initiating Message

	E-CID Measurement Failure Indication
	E-CID MEASUREMENT FAILURE INDICATION

	E-CID Measurement Report
	E-CID MEASUREMENT REPORT

	E-CID Measurement Termination
	E-CID MEASUREMENT TERMINATION COMMAND


It can be seen that there are two specific messages (highlighted) that may be used by the eNB to notify the E-SMLC of a measurement failure. The first (E-CID MEASUREMENT INITIATION FAILURE) is just the failure message in the measurement initation procedure, whilst the second (E-CID MEASUREMENT FAILURE INDICATION) may be used by the eNB when a previously requested (and accepted) periodic measurement may no longer be reported.
The motivation for this paper concerns the analysis of the failure functionality triggered by UE mobility.
2. Discussion
Consider the use cases when the E-CID measurement fails due to UE mobility:

1. eNB receives a E-CID MEASUREMENT INITIATION REQUEST and a HO has been initiated (e.g. a HO Command has already been sent to the UE)

This scenario is possible because the MME will not be aware of an X2 HO until the UE appears at the target. Such a scenario is already covered in other functions (NAS transport, trace, etc). In fact even in the case of S1 HO, the MME’s action is implementation dependent, and there may be cases where the initiation request arrives at an eNB when the UE is no longer under control of this eNB. 

The eNB should respond with an E-CID MEASUREMENT FAILURE including a cause value, but the only possible RNL causes are:

ENUMERATED (Unspecified, Requested Item not Supported, Requested Item Temporarily not Available, ...)

So currently only “unspecified” could apply; as a result, the E-SMLC has very little information on whether to try again or not. If the E-SMLC were to try again, it is likely that the MME would route transparently the LPPa message to the new eNB, and the process would continue as normal. However the E-SMLC could also take the view that the positioning request cannot be fulfilled, and respond (on LCS-AP) indicating a failure.
Although in theory the MME could check that there had been a recent HO for the UE, and in the case of an intra-MME HO, re-issue the location request, this seems to be poor design since (1) the MME cannot be sure that this was the cause of the failure; and (2) the general principle is that the MME anchors the request and routes messages, but since it is not aware of positioning details, it should not attempt to monitor the positioning activity or guess what impact a HO might have had on it.  

2. eNB has previously initiated periodic reporting and a inter-eNB HO is subsequently initiated 

This scenario will happen more often than the first if periodic reporting is used, as it is triggered by normal mobility rather than a specific timing issue.

The eNB would typically send an E-CID MEASUREMENT FAILURE INDICATION to notify the E-SMLC that the reporting is no longer possible, however again only “unspecified” cause may be used, and the E-SMLC cannot determine whether to reinitiate the measurement process, or fail.
One additional aspect to note is that, in the case of inter-MME HO, the E-SMLC may start a new positioning request to the same MME, which will just add to signalling and processing at the MME (since it will fail). In this case there is another race condition, this time between termination of the LCS-AP positioning request by the MME, and re-initiation of measurement request by the E-SMLC.

2.1 Possible solution
From above it seems clear that there is a case to indicate that the failure (at the eNB) is due to a mobility action. This helps to avoid potential waste of signalling in the CN (e.g. if the E-SMLC also returns a failure), particular in situations where intra-MME handovers occur. 

To avoid (or minimize) the various issues discussed above, a possible solution is to add two new RNL causes to LPPa, specifically “X2 HO triggered” and “Other mobility action triggered”. Note that the E-SMLC should not care about specific handover/mobility actions types (S1/X2/inter-RAT HO, CSFB etc), but only whether the UE will be under the same MME. However it is not clear that the source eNB will always know whether an S1 HO is intra or inter-MME.
If the E-SMLC receives an E-CID failure message with “X2 HO triggered”, then for both use cases above, a reasonable action would be to restart the E-CID measurements. The MME should route to the new eNB and a response from the new eNB should eventually arrive at the E-SMLC.
If the E-SMLC receives an E-CID failure message with “Other mobility action triggered”, then the E-SMLC could avoid restarting the E-CID measurements, or e.g. use some implementation dependent means to wait for a longer period before doing so, in order to allow HO to complete (or not), and the MME to take action on LCS-AP level.

Finally, reception of “unspecified” could lead to implementation dependent actions, but importantly the design here would no longer be constrained by the possibility that the real cause is “mobility”. In fact “unspecified” should not be used often since most practical cases would be covered by specific causes.
3. Conclusions

We have analyzed support for mobility in the LPPa protocol, in the case of E-CID reporting.

Based on the above analysis, the following proposal is formulated
Proposal: New cause values (“X2 HO triggered” and “Other mobility action triggered”) are added to LPPa.

A CR is provided with this change [2].
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