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1 Introduction and Abstract

At RAN3 #65-bis meeting an LS [1] was sent to RAN2 to request providing certain measurements from an UE to eNB at the moment the UE attempts to reconnect after a RLF event. At the RAN2 #68-bis a mechanism to provide the measurements was proposed in a reply LS from RAN2 (R2-100842 / R3-100664):
· If the UE supports the functionality, the availability of RSRP/RSRQ measurements performed before RLF, is indicated in the RRCConnectionReestablishmentComplete message after RLF happened.
· The UE sends the ‘RLFReport’ containing available set of RSRP/RSRQ in UEInformationReponse upon request from E-UTRAN.
However, it is pointed out in the LS that the mechanism may fail if the eNB is not prepared to accept the re-establishment request. RAN2 proposes therefore that, if RAN3 finds it useful, the requested information could also be provided at RRC connection setup phase.

At the last RAN3 #66-bis meeting it was expected RAN2 would make the measurements available only for the re-establishment, as an optional part of RRCConnectionReestablishmentComplete message. Because of that, a UE context fetching procedure was preliminarily discussed [2]. Since the expected LS was not received, the proposal was noted and discussion postponed.

This paper discusses the situation and proposes the best option to follow.
2 Discussion
The situation is currently as follows:
· Measurements from an UE can be provided only after the RRC connection is available

· In case the eNB is not prepared, either UE context must be fetched from the previous serving eNB or UE must go to idle and request connection establishment anew.

Neither of the two options from the last bullet is currently available. The main question is therefore, how probable it is that the eNB is not prepared (in light of the MRO scenarios) and which of the two methods is better to be enabled.

2.1 Probability that the eNB is not prepared

Since MRO considers three scenarios, each of them must be checked separately:
Too late HO

The connection failure occurs before a HO to the target is initialised (assuming that conditions for the initialisation have already been met) or during the HO procedure. The UE context is transferred at the HO preparation phase, so if the failure occurred before a HO, the target will not be ready to accept the request. In case the HO has been prepared, the target will be ready.

Too early HO

The connection failure occurs soon after a successful HO from source to target, during the HO or during a following HO from the target back to the source. Out of these three cases, in the second one the source still has the old context and therefore is ready to accept the UE, in the first case it is not prepared and in the last one it may be prepared, if the HO preparation phase is already finished.
HO to wrong cell
As in case of the too early HO, the connection failure occurs soon after a successful HO from source to target, during the HO or during a following HO from the target to a third cell. The only possibility that the third cell that receives the reestablishment request is prepared to accept it, is the case that the target cell prepared the third cell
Summarising, it is clear that, there is significant risk that in the scenarios considered in MRO the connection re-establishment request will fail (it is hard to assess the probability numerically, because probabilities of events composing the scenarios is not known).

2.2 Comparison of UE context fetching and providing measurements after RRC idle
Having shown that the problem indeed exists, two mentioned above options to solve it should be reviewed. 
	
	UE context fetching
	Measurement provisioning after idle

	Needed changes
	A new class-1 procedure for X2 is needed, as proposed in [2].
	RAN2 must enable indication in RRCConnectionSetup message, as proposed by RAN2 in [3]

	MRO applicability
	If re-establishment succeeds, all the necessary information can be provided from the UE.
	Additionally to the RSRP/RSRQ, also PCI of the last serving cell, C-RNTI in that cell and shortMAC-I should be provided in the report sent after idle.

	Possible conflicts
	UE context fetching has been already discussed in RAN2 as part of “forward handover” and rejected.
	None.

	Success probability
	If the eNB that requests the context does not have adequate resources, the procedure fails.
	eNB creates a new UE context thus allocating resources out of available pool — rejection is possible, but less likely (in that case the UE may retry).


The comparison shows that the two methods are similar, but enabling reporting after idle has some advantages: it does not undermine previous agreements and decreases the risk of unsuccessful re-connection. 
Therefore, enabling reporting of the measurements after connection setup seems to be better solution for MRO. 

It is important to note, that if RAN2 is not able to provide the additional data, and informs RAN3 about it, RAN3 will still be able to reconsider the UE context fetching.
3 Conclusions and proposal

In this paper the consequences of RAN2’s reply are reviewed. It is shown that for MRO purposes it is necessary to provide a method that enables transferring measurements from UE also in case of rejected reestablishment request. Of the two methods considered hitherto, enabling UE to report the measurements after idle is found to be more optimal solution.
It is proposed to accept the above conclusions and request from RAN2 to enable providing measurements (together with the additional data) in the connection setup. A draft reply LS that implements this proposal is provided in [4].
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