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1. Introduction
In RAN3 #75bis, an LS[1] was sent to RAN2 to make the UE impact evaluation about the IRAT MRO solutions. In RAN2 #78, this LS was discussed and the IRAT MRO scenarios and UE impact of each solution was analyzed from the viewpoint of air interface, then RAN2 sent response LS[2] presenting their opinion.  

This contribution attempts to make the further evaluation about the four candidate solutions based on previous analysis in RAN3 and feedback from RAN2, and wish RAN3 to make the final decision.
2. Discussion
2.1. IRAT MRO background
For inter-RAT MRO, the following two scenarios should be resolved with high priority. 
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) 

Besides, the following scenarios could be considered with low priority.
c) Failure while in 3G, reconnection at LTE (too late HO) *
d) Failure during or after a HO from LTE to 3G and reconnection back at LTE (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 3G) or a RLF in 3G shortly after a HO (after successful RACH)

e) Failure during or after a HO from 2G/3G to LTE and reconnection to a different cell of LTE (HO to wrong cell)
Four potential solutions have been put forward and were evaluated by RAN3 and RAN2.
· Solution 1A (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)

3. UE impacts per solution

The UE impact of each solution is shown in the table below, extracted from the response LS[2].
	
	Solution 1-A
	Solution 2
	Solution 4
	Solution 5

	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


From the above table, it can be observed that solution 1A and 5 have less UE impact, i.e. only additional IE in present RLF-Report and new RLF-Report variable definition in UMTS; while solution 2 and 4 have more impact, both require support of RLF reporting in UMTS. 

According to the RAN2 LS, “So whilst additional IE’s in the RLF-Report is a feasible change in REL-11 for RAN2, RAN2 considers that the addition of a new feature to report RLF and HOF in UMTS has more significant impact”, the former is not a big change; meanwhile, the latter is large change of specification. Therefore, from standardization’s viewpoint, solution 1A and 5 are more advantageous than solution 2 or 4. 

Considering the significant impact on LTE and UMTS specification, we suggest ruling out solution 2 and 4.

Proposal 1.  Considering the significant impact on LTE and UMTS specification, solution 2 and 4 should be ruled out.

4. Comparison between solution 1A and 5
For scenario a, solution 1A and 5 are identical, while their difference exist in scenario b. Solution 1A needs definition of RLF-Report variable in UMTS and report of it in LTE, thus more complicated; whereas, solution 5 doesn’t require any change of specification, only depending on the internal information of RNC. 

For scenario b, solution 1A can assure correct counting of ‘too early’ mobility problems; however, solution 5 cannot. For example, when a UE sets up new connection in GERAN, the BSC cannot determine whether the UE is re-connecting back after encountering RLF in LTE, or is transferred back due to reception of Cell Change Order after handover to LTE. Consequently, the latter case might be wrongly counted as a ‘too early from GERAN to LTE’ problem.

Moreover, on aspect of the applicable scenarios, solution 1A is more advantageous than solution 5. Solution 1A can also be applied in the three low priority scenarios c/d/e; while solution 5 not. If solution 5 was adopted as standard mechanism in Rel-11, while in the future RAN3 thought the low priority scenarios also to be resolved and other solution was adopted, it would bring forth potential compatibility issues due to inconsistent frame (Ref. to [3]). On the contrary, if solution 1A was adopted in Rel-11, in the future release it can be easily extended to the low priority scenarios with no/little change, and without any compatibility trouble.

For other aspects, e.g. intra-LTE signaling, inter-RAT signaling and impact on 3G&2G etc., the difference between the two solutions are trivial, the impact on LTE/UMTS/GERAN signaling is very close.

Table .  Comparison between solution 1A and 5
	
	Solution 1A
	Solution 5

	Pros
	· Correction on MRO problem detection

· More applicable scenarios, good extension
	· Least modification on specification

	Cons
	· A little complexity on specification enhancement

· A little more signaling messages
	· Incorrect MRO counting in scenario b for GERAN 
· Restricted extension,   inapplicable in scenario c/d/e


Proposal 2. Taking into account the pros and cons of solution 1A and 5, it is proposed that RAN3 adopts solution 1A as the baseline for inter-RAT MRO.

5. Proposal
Proposal 1.  Considering the significant impact on LTE and UMTS specification, solution 2 and 4 should be ruled out.

Proposal 2. Taking into account the pros and cons of solution 1A and 5, it is proposed that RAN3 adopts solution 1A as the baseline for inter-RAT MRO.
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