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1
Introduction
RAN3 has been discussing enhancements to SON MRO for LTE Rel-11, and has sent an LS to RAN2 [1] requesting feedback on two topics having potential RAN2 impacts:
-
“identification of the UE context in the last serving node, also in case of re-connection from idle”; and

-
“inclusion in the RLF report the triggers for the RLF”.

In this paper, we discuss the benefits of the above and the impacts to RAN2 specifications.

2
Discussion
2.1
UE context identification
As part of the Rel-11 work item “Further Self Optimizing Networks (SON) enhancements”, RAN3 has discussed needed enhancements for intra-LTE MRO focusing on scenarios such as HetNet deployment.  
Two scenarios of particular interest are “HO to Wrong Cell” and “Too Early HO’.  In both of these scenarios, the cell which makes the wrong handover decision is not the cell where RLF occurs.  For example:

1. UE experiences RLF in Cell-B, following a handover from Cell-A.

2. RRC Connection Re-establishment is unsuccessful, so the UE performs RRC Connection Setup in a cell other than Cell-B (i.e. Cell-A in case of “Too Early HO” or a Cell-X in case of “HO to Wrong Cell”).
3. Cell-A/Cell-X retrieves the RLF Report and sends an X2 RLF INDICATION to the cell where RLF occurred (Cell-B), based on the values of connectionFailureType and failedPCellID contained in the RLF Report.  The X2 RLF INDICATION includes the following:
· Failure cell PCI set to the PCI of Cell-B;

· UE RLF Report Container containing the RLF Report; and

· RRC Conn Setup Indicator indicating that the RLF Report was retrieved after an RRC connection setup.
4. Upon receiving the X2 RLF INDICATION, Cell-B determines that the root cause is either “HO to Wrong Cell” or “Too Early HO”, based on the value of timeConnFailure contained in the RLF Report.
5. Cell-B sends an X2 HANDOVER REPORT to Cell-A, which is identified by the value of previousPCellId contained in the RLF Report.
6. Upon receiving the X2 HANDOVER REPORT, Cell-A attempts to determine the root cause of its wrong handover decision and take appropriate corrective action.  For example, if Cell-A triggers handovers to Cell-B based purely on reported radio measurements, then Cell-A can adjust e.g. thresholds and/or cell individual offsets.

However, a problem can exist if handover decisions are based (at least in part) on UE-specific conditions such as UE speed, or cell conditions that may fluctuate in time such as cell load (Mobility Load Balancing).  In such cases, the eNB uses different handover triggering criteria, and the X2 HANDOVER REPORT does not provide enough information for the eNB to determine which criteria (if any) needs to be adjusted in the handover decision algorithms. It would be desirable if the X2 HANDOVER REPORT could contain additional information to assist Cell-A in determining the exact set of conditions which led to the wrong handover decision.
The RAN3 solution to this is based upon Cell-B maintaining the additional information
 in the UE context, and including it in the X2 HANDOVER REPORT so that it is available to Cell-A.  In order to enable such a solution, Cell-B must be able to associate a received X2 RLF INDICATION (containing RLF Report) with the stored UE context, even for cases where RRC Connection Re-establishment is unsuccessful.
Observation:
It would be beneficial if the eNB controlling Cell-B could associate a received X2 RLF INDICATION (containing RLF Report) with stored UE context, even for cases where RRC Connection Re-establishment is unsuccessful.
In order to achieve this, the UE could store its C-RNTI and shortMAC-I in the RLF Report when the RLF/HOF is triggered.  
Based on the above discussion, the following is proposed:
Proposal 1:
Add C-RNTI and shortMAC-I to the RLF Report.
2.1
RLF Report trigger
There are 4 potential triggers for the UE to store an RLF Report [2]:
1. T304 expiry (handover failure);

2. T310 expiry;
3. random access problem indication from MAC while neither T300, T310, T304 nor T311 is running; or
4. indication from RLF that the maximum number of retransmissions has been reached.
For SON MRO analysis, an eNB is already able to distinguish whether a connection failure was caused by HOF (trigger #1) or RLF (triggers #2, 3 or 4), based on connectionFailureType contained in the RLF Report.   However, in case of RLF, the eNB cannot distinguish between the three possible RLF triggers.
RAN3 has discussed whether it would be beneficial for the RLF Report to additionally contain an indication of the exact RLF trigger (i.e. trigger #2, 3 or 4).  In general, it could be viewed that:

-
trigger #2 is typically due to DL problems, which could occur for any of the three MRO scenarios (“Too Late HO”, “Too Early HO”, and “HO to Wrong Cell”) or for coverage hole;

-
trigger #3 is typically due to RACH related issues which may be unrelated to mobility; and

-
trigger #4 is typically due to UL problems, which could occur for any of the three MRO scenarios or for coverage hole.
Based on the above, it is unclear whether there is any need for SON MRO algorithms to distinguish between UL and DL problems since there is no difference to the MRO analysis.  However, it may be beneficial to exclude RACH related issues from MRO analysis. 
Considering the case of MDT, there may be additional value to determine whether RLF is due to UL or DL, for the coverage optimization use case.  Also, knowledge of RACH related issues could be helpful for the accessibility use case.  Therefore, considering both SON MRO and MDT, the following is proposed:
Proposal 2:
Add “RLF trigger” to the RLF Report.
3
Conclusion
In this paper, the issues raised by RAN3 in [1] are analyzed and the following is proposed:

Proposal 1:
Add C-RNTI and shortMAC-I to the RLF Report.
Proposal 2:
Add “RLF trigger” to the RLF Report.

A CR for TS 36.331 reflecting the above two proposal is provided in [3], and a draft Reply LS to RAN3 is provided in [4].
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� The exact details of the additional information are still being discussed in RAN3, but are not expected to impact RAN2.





