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1   Introduction
For the inter-RAT MRO, RAN3 decided two high priority scenarios to be sloved and four solutions, and then sent a LS[1] to RAN2 for the coordination with RAN2. In last RAN2#78 meeting, RAN2 discussed the UE impact of the four solutions and the LS was sent back [2]. The overall comparison is presented below.
	
	Solution 1-A
	Solution 2
	Solution 4
	Solution 5

	Intra-LTE signaling
	a) -/RLF indication
b) RLF indication
	a) -/RLF indication
b) -/RLF indication
	a) RLF indication
b) -/RLF indication
	a) RLF indication
b) none

	Inter-RAT signaling
	a) No
b) HO report
	a) RLF indication
b) RLF indication & HO report
	a) No
b) HO report
	None

	Impact on 3G
	a) No
b) RIM Signalling and HO report analysis
	a) RLF reporting & MRO info forwarding
b) RLF reporting & MRO analysis
	a) No
b) RLF reporting & HO report analysis
	a) No
b) MRO analysis

	Impact on 2G
	a) No
b) RIM Signalling and HO report analysis
	a) No
b) RIM Signalling and MRO analysis
	a) No
b) RLF reporting & HO report analysis
	a) No

b) MRO analysis



	Cross-RAT config
	a) No
b) No for RLF, Yes for HOF(info on 2/3G timers)

	a) Yes (info on 2G timers)
b) Yes (info on 2G timers)
	a) No
b) No
	a) No
b) Yes (info on LTE timers)

	Delay
	a) Yes
b) Yes
	a) No (yes for 2G)
b) No (yes for 2G)
	a) Yes
b) Yes for RLF. No for HOF
	a) Yes
b) No 

	Other scenarios
	c, d, e
	c, d, e
	c, d, e
	—

	UE impact
	a) New IEs in RLF-Report

b) New IEs in RLF-Report(for RLF) 

New UE variable RLF-Report in UMTS and reporting of UMTS RLF-Report in LTE (for HOF)
	a) Support of new RLF reporting in UMTS and New IEs in RLF-Report
b) Support of new RLF reporting in UMTS (for RLF and HOF)
New IEs in RLF-Report (for RLF)

New UE variable RLF-Report in UMTS and reporting of UMTS RLF-Report in LTE (for HOF)
	a) New IEs in RLF-Report

b) Support of new RLF reporting in UMTS (for HOF) 

new IEs in RLF-Report (for RLF)

	a) New IEs in RLF-Report

b) None


This paper further analyzed the merits and drawbacks for each solution and discuss which solution is best way forward. 

2   Discussion
Most companies in RAN2 were of the opinion that scenario a, i.e., failure while in LTE reconnection at 2G/3G (too late HO) is the most relevant one. RAN2 considers that rare failure cases (i.e., other than scenario a) may not need to be handled. So the main question is whether we need to step back to the beginning on the scenarios. We have no strong preference while still think it would be better to continue the solution selection instead of step back to the scenario discussion.
Proposal 1: It is proposed not to step back to the initial scenarios discussion.

RAN2 point out that Solution 1A and 2 would change the principle to report RLF in the RAT where it occurs and that RAN2 could see benefits of sticking to this principle since in most cases the RAT where the RLF occurs is the one causing it. The same applies to HO where the RAT initiating the HO is the source of the problem and should therefore receive the report. We should also note that for Solution 1A and 2 also require changes to UTRAN specifications. The RNC need to be updated anyway to support inter-RAT MRO e.g. new messag analysis or MRO analysis. The UE need to be updated for logging of HO and/or RLF failure in UMTS. Therefore, the RNC, UE and UMTS RRC spec need to be udpated anyway. The only saving is the reporting. However, they break the principle and bring unnecessary inter-RAT signalling and inter-RAT configuration. Solution 1A bring cross RAT logging/reporting.
Table 1 summaries the specification impacts for each solution.  
Table 1. Specification impacts for each solution n
	
	a) RLF in LTE -> new conn in UMTS

(existing case; currently reported in LTE)
	b1) HOF at 2/3G to LTE

reselect to 2/3G
	b2) RLF in LTE quickly after HO from 2/3G to LTE, reselect to 2/3G
(existing case; currently reported in LTE)
	Note

	Error node
	LTE (too late ho)
	2/3G (too early ho)
	2/3G (too early ho)
	

	1A
	LTE
	LTE
	LTE
	UE/RRC impact: 

· Need to define a logging of HO failure in UMTS
· Need to improve case b1) and b2) in LTE specifications (e.g. previousPCellId can’t currently be a cell of another RAT)
RNC impact: 
· RIM Signalling
· HO report analysis
Other aspects: N/A

	2
	LTE or UMTS depending on where new conn
(so in this case 2G/3G)
	LTE or UMTS depending on where new conn (so in this case 2G/3G)
	LTE or UMTS depending on where new conn (so in this case 2G/3G)
	UE/RRC impact: 

· Need to define a logging of RLF/HO failure in UMTS

· Need to support any RLF/HO reporting in UMTS

· Same impact as 1A for LTE

 RNC impact:
· RLF reporting & MRO info forwarding

· RLF reporting & MRO analysis
Other aspects:

· Note that if 2G is not updated and 2G is first network selected after b1/b2, only after returning to UMTS/LTE the event will be reported.

	4
	LTE
	2/3G
	LTE
	UE/RRC impact: 

· Need to define a logging of HO failure in UMTS

· Need to support HO failure reporting in UMTS

· Need to improve case b2) in LTE specifications (e.g. previousPCellId can’t currently be a cell of another RAT)
RNC impact:
· RLF reporting & HO report analysis
Other aspects:

· Assuming b1 occurs much more frequently than b2 (see hetnet simulation results), this method ensures that in most cases the RLF is reported to the node that caused the error.

	5
	LTE
	Not reported
	LTE

(not report to RNC)
	UE/RRC impact: 

· No UE impact
RNC impact:
· MRO analysis

Other aspects:
· This method has some limitations, see Section 2.1.


Obervation 1: Solution 1A, solution 2 and solution 4 have UE impact. All the solutions have RNC impact. If inter-RAT MRO want to be supported, the RNC need to be upgade anyway. Solution 1A, solution 2 change the principle to report RLF in the RAT where it occurs and where the RAT initiating the HO for HOF. 
Proposal 2: It is proposed to agree the principle for enhancement: UE reports RLF in the RAT in which the RLF occurs, UE reports HO-failure in the RAT in which the handover was initiated. 
Solution 4 and solution 5 follow the principle. The issues of solution 5 are explained in [4]. The drawbacks/shortcomings of solution 5 are considered unacceptable. Therefore we prefer solution 4, i.e. where necessary, extensions are made based on the principle that RLF is reported in the RAT in which it occurs, and HO failure is reported in the RAT in which the handover was initiated.
Proposal 3: Agree solution 4 as the way forward.
3   Conclusion
Iit is proposed for RAN3 to agree the following proposals.
Proposal 1: It is proposed not to step back to the initial scenarios discussion.

Proposal 2: It is proposed to agree the principle for enhancement: UE reports RLF in the RAT in which the RLF occurs, UE reports HO-failure in the RAT in which the handover was initiated. 
Proposal 3: Agree solution 4 as the way forward.

4   Reference

[1]         R3-120914 LS on inter-RAT MRO 
[2]         R2-123036 Response LS on inter-RAT MRO
[3]         TS36.300 
[4]         R3-121763 Further analysis on Solution 5
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