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1  Introduction
In the RAN3 LS [1] to RAN2, RAN2 is requested to evaluate the feasibility and UE impacts of each of the solutions in [2] and comment on any foreseen problems with re-using the REL-10 RLF reporting in the inter-RAT mobility case. In this paper we discuss the set of potential impacts in RAN2 of each of the four solutions proposed by RAN3, the four solutions in [2] are:
Solution 1-A (UE RLF report when returning to LTE – Analysis in LTE)

Solution 2 (UE RLF report to 3G and/or LTE depending where UE reconnect after failure)

Solution 4 (RLF reported in the RAT where the RLF occurred and HO failure reported in the RAT of the cell in which the HO command was received)

Solution 5 (In case of ‘Too late HO’ LTE to 3G, RLF report is sent when returning to LTE, in case of ‘too early’ 3G to LTE, this is detected by RNC)

The Two iRAT failure scenarios mainly discussed in [2] are
a) Failure while in LTE reconnection at 2G/3G (too late HO) 
b) Failure during or after a HO from 2G/3G to LTE and reconnection back at 2G/3G (source RAT), may be at different cell than the source one (too early HO), in particular a HOF during an HO (during RACH attempt in LTE) or a RLF in LTE shortly after a HO (after successful RACH) 

2 Discussion
For all the solutions proposed by RAN3, we initially look at any extra information which maybe needed in the RLF-Report. 
The GSM/UTRA cells maybe reported in the RLF-Report, as neighbour cells. But if the radio link failure or handover failure occurred in a GSM/UMTS cells or the call was reestablished in a GSM/UMTS cells there is no way to report this information in the current RLF-Report as the IEs reestablishmentCellId-r10 & measResultLastServCell-r9 are for LTE cells only.
For HOF (connectionFailureType=hof in RLF-Report) the IEs failedPCellId (Target cell of the failed HO)  and previousPCellId (source cell of the last HO, where the mobilityControlInfo was received), currently identify only LTE cells, these IEs would need updating in HOF case if GSM/UMTS cells were involved.

The IE timeConnFailure (indicating the elapsed time since the last HO initialization until connection failure) is used in case of mobility to/within EUTRA, so in case of inter-RAT HOF the IE could be used by the UE already when HO is initiated from an RNC. 
For solution 1A,2 & 4 – the RLF-Report would need IE’s to be relevant for GSM/UMTS 
For solution 5 – as RLF is only needed for scenario (a) therefore only update to IE reestablishmentCellId is needed (as the reestablishment would be to GSM/UMTS cell).
Observation 1: All the solutions require additional IEs in the LTE RLF-Report 

Two of the solutions (solution 2 and 4) put forward from RAN3 rely on a new UMTS RLF Type report. In UMTS since REL-8 all features have been optional for a UE to support. 
Observation 2: Solutions 2 & 4 require support in UMTS for an LTE ‘like’ RLF-Report
The comparison of solutions table from [2] is copied below, with the UE impact table row completed, from the above observations.
	
	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
	a) Support of new RLF report in UMTS and New IEs in RLF-Report
b) Support of new RLF report in UMTS and New IEs in RLF-Report
	a) New IEs in RLF-Report

b) Support of new RLF report in UMTS and new IEs in RLF-Report
	a) New IEs in RLF-Report

b) None


So whilst additional IE’s in the RLF-Report may not be a significant change in REL-11 for RAN2, the addition of a new feature to report RLF and HOF in UMTS has more significant impact and would  not likely be mandatory for UEs of any release. 
3 Conclusion

We propose RAN2 discuss and agree on the UE impacts highlighted in the above table to prepare an LS response to RAN3. 
And additionally it should be stated in the LS that whilst additional IE’s in the RLF-Report may not be a significant change in REL-11 for RAN2, the addition of a new feature to report RLF and HOF in UMTS has more significant impact and would  not likely be mandatory for UEs of any release. 
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