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Discussion
1 Introduction
At RAN3 #75 the inter-RAT MRO failure cases and their prioritisation were discussed [1]. Then, an email discussion was initiated to investigate potential solutions with respect to the considered scenarios.

In this document we discuss and summarize the principles for the solution to inform a 2G/3G/LTE cell about a caused mobility failure event. We aim at addressing the most interesting options and to analyse the advantages and disadvantages of discussed approaches, so that RAN3 is able to make conscious decision about which paradigm to focus on.
2 General Paradigms
Definition of involved cells and their roles
In general, the following cells are involved in a failure case:

1. Cell which has caused the failure (“guilty cell”) and which counts the KPIs
2. Cell where failure (RLF / HOF) happened

3. Cell where next re-connection happens

4. Cell which fetches the RLF report from the UE
5. Cell which analyses the failure case and informs the guilty cell (“root cause analysis”)
Note that the 5 cells are not necessarily physically different entities, we made this distinction only from a functional point of view. While cells 1 – 3 are given by the nature of the failure case, RAN3 should discuss where (i.e. in which RAT) the functionalities 4 and 5 will be executed. Table 1 illustrates the 5 functionalities (including the optional location for cells 4 and 5 in brackets) exemplary for the two failure cases prioritized in [1].
	
	Guilty
(1)
	Failure
(2)
	Reconnection
(3)
	RLF report
(4)
	Root cause analysis
(5)

	Too Late LTE_1 ( 3G_1
	LTE_1
	LTE_1

(RLF)
	3G_1
	LTE_2 or 3G_1
	LTE_1 or LTE_2, or 3G_1

	Too early HO 3G_1 ( LTE_1
	3G_1
	LTE_1 (RLF) / 3G_1

(HOF)
	3G_2
	3G_2 or LTE_2
	LTE_1 or LTE_2, or 3G_1


Table 1: Inter-RAT MRO failure cases considered in off-line discussion
We observe that for these two failure cases the reconnection is done in 3G (or possibly 2G). The question is now when and at which cell/RAT the RLF report is provided and the root cause analysis is performed. Furthermore, it should be noted that any solution covering these two failure cases already has to be general enough, such that the treatment of possible additional failure cases, if such are identified, will not make one develop a completely new solution.
Cell where RLF report is fetched
There are two options:

1. RLF report is made available only in LTE (even if the first reconnected cell after the failure is 2G or 3G)

2. RLF report is made available immediately to the first cell that the UE reconnects to after the failure (even if it is 2G or 3G)
Option 1 has the advantage that RAN2 does not have to define RLF Reports (or something similar) for 2G/3G. RLF Reports on the LTE side have already been introduced in Rel9. Also, MRO analysis has been introduced in LTE, though currently for intra-LTE scenario only. They have been enhanced in Rel10 in order to also cover cases where the terminal enters idle mode. On the other side, it has to be guaranteed that RLFs being recorded when a UE uses 2G/3G service are properly reported on LTE side.
Option 2 avoids delays induced by the terminal waiting for another connection to an LTE cell. This guarantees that MRO KPIs are based on the current MRO configuration, and not on previous configurations (i.e. that no MRO corrective action is applied between the failure and its reporting). Reporting delays would involve several risks

· The UE discards the event if another failure case happens before the RLF report could be provided.

· The UE will definitely discard the event after 48 hours.

· MRO decisions will lack the recent failure events (which have not been reported yet). This may lead to erroneous MRO decisions.
· In order to circumvent this problem, MRO cycles have to be much slower than the typical time until terminals return to LTE. In particular during roll-out of an LTE network, will slow down MRO algorithms significantly.
Cell which analyses failure case and informs guilty cell
The intra-LTE MRO approach is based on the two messages (RLF Indication and HO Report) and the rule that the cell experiencing the RLF is doing the root cause analysis (RCA). In the inter-RAT case, where messaging among RATs (via RIM) should be kept low, two alternative options for the root cause analysis (and subsequent informing the guilty cell) are considered:
1. RCA at the cell receiving the RLF report

2. RCA at the cell where the RLF happened

Option 1 has the advantage that only a single message is required. The cell receiving the RLF report determines the guilty cell based on the information contained in the RLF Report, and sends a HO Report message to this cell. Furthermore, in combination with the upper option 1 (RLF Reports only in LTE) the RCA functionality is not needed in 2G (=BSC) and in 3G (=RNC).
Option 2 has the advantage that the cell suffering the RLF has more knowledge for better root cause decision, e.g. whether it was a too late handover by itself or whether it was a too early handover by another cell. This distinction is typically made by a timer (similar to T_store_UE_cntxt in Rel9) which might be cell-specific depending on cell size, implementation details, etc. In Rel10, in intra-LTE environment, it has been decided the timer should be cell-specific. Furthermore, Option 2 would have more commonalities to the Rel9 / Rel10 solution.
On the other hand, Option 2 would probably require 2 messages, equivalent to Rel9/10 solutions: RLF indication in order to inform the cell where the RLF happened (and which will make the RCA), and HO Report to inform the guilty cell.
Note that the aforementioned messages do not have to use RIM signalling in all failure cases. Depending on the failure case, the messages can use X2 (as specified in Rel9/10) if sender and recipient are LTE, or no message definition is needed if sender and recipient are 2G/3G (assumed processing inside BSC/RNC).
3 Summary
The following table summarizes the 4 principle solutions and their drawbacks:
	
	
	RLF Report sent to...

	
	
	Always LTE
	1st reconnected

	RCA done at cell...
	Receiving RLF Report
	Least other-RAT impact
Suboptimal root cause decisions

(or requires timer in RLF Report)

Risks of losing failure events
	Suboptimal root cause decisions

(or requires timer in RLF Report)
Requires RCA in RNC/BSC

Requires RLF Reports in 2G/3G

	
	Where RLF happened
	Requires RLF indication
Requires RCA in RNC/BSC
Risks of loosing failure events
	Highest MRO accuracy
Requires RLF Indication

Requires RCA in RNC/BSC

Requires RLF Reports in 2G/3G


Note that any solution for the prioritised failure cases should be capable to cover additional scenarios as well.
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