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1. Introduction
During last meeting, RAN3 discussed on the priorities of scenarios in R11 SON WIs and reached an agreement on two high priority inter-RAT MRO scenarios, i.e. LTE->3G/2G HO too late and 3G/2G -> LTE HO too early. 
In Rel-10, solution based on RLF Report recorded by UE had been agreed for intra-LTE MRO.  Naturally, a similar mechanism could be considered and reused for inter-RAT MRO and two alternatives based on intra-LTE MRO solutions had been proposed in the email discussion. One alternative is to enable RLF Report data reporting only in LTE (ref. to Solution 1b.1-1&2-1 in [1]) and the other is to enable RLF Report data reporting both in LTE and UTRAN. In this contribution, we describe the latter, i.e. making UE RLF Report available in both LTE and UTRAN, with details and make some comparisons between the two alternatives.
2. Discussion
2.1. Background
In RAN3 #74, inter-RAT MRO use cases had been discussed and following agreement were reached [2],
In particular, with regards to mobility failure cases, the following prioritisation has been agreed:

High Priority:

1:
Failure while at LTE or during a HO to 2G/3G, reconnection at 2G/3G (too late HO)


2:
Failure during or after a HO from 2G/3G to LTE (most likely HOF while moving 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)


Note: Feasibility of MRO solutions for Inter-RAT failure cases involving 2G needs to be assessed on contribution basis before solutions can be studied

2.2. LTE -> UTRAN/GERAN handover too late
We would like to discuss LTE to UTRAN/GERAN HO too late separately as follows.

(1)  LTE -> UTRAN HO too late

For this scenario, a direct and simple idea is to reuse the RLF reporting mechanism, i.e.  UE reports RLF Report when it re-connects to UTRAN.
Since the failure (RLF or HOF) occurs in LTE, UE should record RLF Report similar to that in R10 specification, with some necessary re-definition.
· UE should store in RLF Report the UTRAN cell ID where radio re-connection is setup.

The UE notifies UTRAN the RLF Report available when completing RRC connection setup. After the SRNC fetches the RLF Report, it transfers the data via RIM message to the eNB where failure occurred. Consequently, based on the information in RLF Report, the eNB could detect the root cause of failure as ‘LTE to UTRAN Handover too late’.

(2) LTE -> GERAN HO too late

Partially similar with above, RLF Report is reused, while the way of reporting RLF data to network is very different. 

UE shall not report the RLF Report data when it re-connects to GERAN. Instead it stores the data and notifies the availability of RLF Report until the UE is handed over or sets up new radio connection to LTE/UTRAN. Then the serving eNB or UTRAN SRNC fetches the data, and transfers it to the eNB where failure occurred via X2/S1 or RIM message. With the information, the responsible eNB makes a verdict and determines the root cause as ‘LTE to GERAN Handover too late’.
The intension of reporting RLF Report in UTRAN is that the LTE coverage may be limited. In the early stage, LTE would only be deployed in some hotspot area, while UTRAN has been widely deployed. As a result, making UE RLF Report available in UTRAN can make the detection of inter-rat MRO problem and optimization of mobility parameters more timely.

The rationale, that RLF Report is reported in UTRAN but not in GERAN, is to minimize the impact to GERAN specification, without modification on GERAN air interface. 
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Figure 1.  UE reconnects to UTRAN/GERAN after failure in LTE
2.3. UTRAN/GERAN ->LTE handover too early

For inter-RAT HO too early, we’d also like reuse above mechanism, with the same assumption, i.e. no modification of GERAN air interface specification.
2.3.1  Handover failure 

For UTRAN case, RLF Report is reported by UE to serving RNC (assuming same as the SRNC before HOF), and then the RNC could detect the problem.
For GERAN case, the UE would not report RLF Report until it is handed over or sets up new radio connection to LTE/UTRAN, then the eNB/RNC transfers the data to BSC transparently via RIM, illustrated in the figure below. Consequently, the BSC detects the root cause of the problem based on the RLF Report. 
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Figure 2.  Handover failure from UTRAN/GREAN to LTE
2.3.2  RLF

(1) For UTRAN case, RLF Report is reported by UE to serving RNC (assuming same as the SRNC before RLF), and the RNC transfers the data transparently via RIM to the eNB where failure occurred. Then the eNB detects the problem as ‘UTRAN to LTE HO too early’, and notifies the original RNC via RIM the root cause, illustrated in the figure below.
(2) For GERAN case, UE would not reports RLF Report until it is handed over or sets up new radio connection to LTE/UTRAN, and the eNB/RNC transfers the data transparently via S1/X2 or RIM to the eNB where failure occurred. Consequently, the eNB detects the problem as ‘GERAN to LTE HO too early’, and notifies the original BSC via RIM the root cause, illustrated in the figure below.
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Figure 3.  RLF occurs in LTE after handover from UTRAN/GERAN to LTE
2.4. Comparison of potential solutions

At present, two alternatives for inter-RAT MRO are provided, one is enabling RLF Report available only in LTE, the other is enabling RLF Report available both in UTRAN and LTE. The pros and cons are compared in the table below.
	
	Alt a.  RLF reporting only in LTE
	Alt b.  RLF reporting in UTRAN or LTE

	Problem detection efficiency
	Not good
RLF report data might be obtained by the node where failure occurs quite a long time (e.g. dozens of hours) after failure, due to limited coverage of LTE network. The consequence is that MRO problem couldn’t be detected in time.
	Good

RLF report data can be obtained by the node where failure occurs in short time after failure, consequently the MRO problem could be detected ASAP.

	Inter-RAT Signaling amount
	LTE -> 3G/2G HO too late
	Zero
No RIM message is needed (while one intra-LTE signaling is needed).


	Low
One RIM message might be needed.



	
	3G/2G -> LTE HO too early
	Low

One RIM message is needed both in case of HOF and in case of RLF after HO completion.
	Low/Medium
Zero/one RIM message is needed in case of HOF.

Two RIM messages might be needed in case of RLF after HO completion,

	Impact on spec
	Low

No modification on both UTRAN and GERAN Uu spec.
	Medium

Modification on UTRAN Uu spec is needed. Since UTRAN has been capable of MDT log retrieval, the change is rather small.

Change of GERAN Uu spec is not needed.


2.5. Conclusion
Based on above analysis, we wish RAN3 to take the benefits and price of the two methods into account, and then make a decision for inter-RAT MRO solution.
3. Proposal
For inter-RAT MRO solution, we suggest the following proposals.
Proposal 1:  RAN3 takes the RLF Report mechanism as the baseline for Inter-RAT MRO solution.
Proposal 2: RAN3 evaluates the pros and cons of two alternatives and make a final decision.
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