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1. Introduction
In RAN3 #73bis meeting, the CR in [1] to resolve the multiple RLF indication issue was agreed as working assumption and re-submitted to this meeting for final decision in [2]. Contribution R3-112967 [3] for this meeting provides another option for MRO detection and handling of UE RLF Report. In this response document, we try to make analysis and comparison between the two alternatives, and wish RAN3 to make a decision on this issue.
2. Discussion
2.1. Rel-10 MRO detection mechanism
In [3], three alternatives are provided for MRO detection, and option 1 only applies to Rel-9 eNB, while option 2 and option 3 can be applied to Rel-10 eNB as follows,
Option 2. "Pure Rel-10 approach": Only perform MRO evaluation if RLF Report is available.
Option 3. "Improved Rel-9 approach": RRC Reestablishment method is the basis for MRO evaluation. In case the re-establishment is successful and provides a Rel-10 UE RLF report the responsible eNB may use it, if supported, as an additional information for a better MRO verdict. Statistical correction of counters based on reception of Rel-10 UE RLF Report following RRC Connection Setup from Rel-10 UEs is only used for coverage hole detection.
In our viewpoint, option 2 is preferred for Rel-10 eNB. Also, we think it is a common understanding in RAN3 that Rel-10 detect mechanism is based on UE report while in Rel-9, it depends on UE context kept in the network. That is the intention that the whole UE RLF report container is also included in the RLF INDICATION message in case of RRC Re-establishment success, not only in case of  RRC Re-establishment failure. In our opinion, the reasons and benefits include two aspects at least,
· The radio measurement is crucial to differentiate MRO problems from coverage hole;

· The time recorded by UE, excluding the delays on the Uu and X2 interfaces, is more accurate than that recorded by network. This is also acknowledged by R3-112967 (see Sec. 2.5 in [3]).

Observation 1: Rel-10 detection mechanism based on UE RLF REPORT is more accurate and reliable than Rel-9 approach based on network information. UE RLF REPORT is not only used for coverage hole detection.
2.2. Scenarios of no Rel-10 RLF report 
In Sec. 2.4 in [3], several scenarios of no RLF report available are provided, which would lead to some failure events are not counted for option 2.
· for quickly moving UEs (or deployment of small cells), where the RRC Connection Setup may take place in an eNB without X2 link towards the eNB in which the failure happened

· for inactive UEs kept in connected mode (DRX). These will perform RRC Reestablishment attempt shortly after detecting loss of DL coverage, but may not perform NAS Recovery before there's user traffic. This may happen a quite long time (e.g. 30 sec) after the RRC Reestablishment attempt, which increases the risk that the RRC Connection Setup is done at an eNB without X2 connection to the eNB where the failure happened.
· in inter-PLMN scenarios, e.g. in networks using Equivalent Home PLMNs (the RLF Report will only be made available by the UE in the PLMN where the failure happened).
In our understanding, these scenarios are not common cases. For normal speed UE (<= 200km/h), during the short period from RLF to establish a new RRC connection, the UE doesn’t move out of the area of two neighbouring eNBs (the distance span is less than 560m, taking 10 seconds as the typical period value, and ISD is 300~500m). 

In general, active UEs would initiate NAS recovery after RLF entering IDLE state due to transmission of upper layer data. For inactive UEs, NAS recovery may be initiated due to lower layer request, e.g. in TS 24.301, one of triggers for TAU is stated as:

i)
when the UE receives an indication of "RRC Connection failure" from the lower layers and has no signalling or user uplink data pending (i.e when the lower layer requests NAS signalling connection recovery);

Accordingly, it can be observed that NAS recovery could even be triggered when there is no data pending.
For the inter-PLMN scenario, it only happens at the border of two PLMNs/operators. In this case, when UE returns back the serving PLMN before failure, then there is a chance the RLF report could be transported to the network since the RLF report data can be stored by UE for dozens of hours.

During the Rel-10 MRO enhancement study, the usual scenario was considered, i.e. X2 interface exists between the eNBs where fresh RRC connection setup and the eNB where failure occurs, and then the whole Rel-10 MRO mechanism is based on the existence of X2 interface. Thereby, in our understanding it is the common sense.

Observation 2: In most cases, there would be X2 between the eNBs where connection failure occurs and the eNB where fresh connection is setup, consequently two RLF INDICATION messages received if re-establishment fails, one due to RRC re-establishment attempt and the other due to the fresh RRC connection setup.

2.3. Incorrect counting on MRO problem  
As illustrated in section2.2, in Rel-10, there will be multiple RLF indications corresponding to one failure event. As we all know, the most important aspect of MRO is to make correct counting. Since multiple RLF counting would happen in most cases, it is critical to resolve the problem. Otherwise, the network might initiate incorrect action according to wrong statistics data, as a result, the network performance may be deteriorated rather than improved. 

If option 2 is adopted, multiple RLF counting could easily be resolved. As we have analysed in section 2.1, the responsible eNB could detect the MRO problem more accurate and reliable by using UE RLF report than only using network information. Thus, the first RLF indication message could be discarded.  There would not be duplicated counting. For option 3, it is described that “Statistical correction of counters based on reception of Rel-10 UE RLF Report following RRC Connection Setup from Rel-10 UEs is only used for coverage hole detection”. However, upon  reception of Rel-10 UE RLF report included in the second RLF INDICAION messages, the responsible eNB might determine that the real failure cause is coverage hole rather than ‘HO too early/HO to wrong cell’, the eNB has no way to inform the eNB with problem. Thereby, the wrong counting based on Rel-9 approach prior to the reception of RLF Report could not be corrected.
Observation 3: If option2 is adopted, there will be no wrong MRO counting. While for option3, incorrect counting on MRO may occur.
We compare the option2 (enhanced by the proposed CR in [2]) and option 3 as follows, both in usual case (i.e. RLF Report available), and in unusual case (i.e. RLF Report unavailable).
Table 1. Comparison of two options
	
	Usual case (i.e. RLF Report available)
	Unusual case (i.e. RLF Report unavailable)

	
	Option 2 (with proposed CR in[2])
	Option 3
	Option 2 (with proposed CR in[2])
	Option 3

	Accuracy of MRO problem detection
	accurate 
MRO problems can be differentiated from Coverage hole, without wrong or duplicated count.
	 Inaccurate
Wrong count in case of re-establishment failure, MRO problems cannot be differentiated from coverage hole.
	Inaccurate
Some failure events are not counted due to discard of RLF indication not containing RLF report 
	Inaccurate
Wrong count in case of re-establishment failure, MRO problems cannot be differentiated from coverage hole


2.4. Conclusion
According to the above table, it can be observed that in usual cases (i.e. X2 exists and RLF Report available) the option 2 with the enhanced CR proposed by [2] is better and more accurate than option 3; while in unusual cases, i.e. no X2 exists and/or RLF Report unavailable, the performance of two options are equivalent. It suggested RAN3 adopt option 2 with the enhanced CR to resolve the multiple RLF indication issue.
3. Proposal
Based on the analysis and comparison between the two options, we put forward the following proposal.
Proposal:  RAN3 to adopt the option 2 for Rel-10 MRO detection and agree the CR in [2].
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