3GPP TSG RAN WG3 Meeting #66
R3-093017
9 - 13 November 2009, Jeju, Korea
Agenda item:
12.2.2
Source:
Qualcomm Europe, Samsung, ZTE
Title:
Principles of MRO stage 3
Document for:
Discussion and approval

1 Introduction

In [1] a general procedure (stage 2) for mobilty robustness optimization (MRO) has been agreed. This paper addresses a few additional issues which would be useful to consider for finalizing the stage 3 works or MRO.
· Consideration of handover to a wrong cell
· Consideration of PCI confusion case
· Messages and detailed parameters
· Class 1 procedure vs. Class 2 procedure
2 Discussion

2.1 Consideration of handover to a wrong cell
There were several proposals to use MRO framework to address the case of handover to a wrong cell [2][3][4]. In fact, there are commonalities between too early handover and handover to a wrong cell;
· Both are likely to create RLF at the target cell (cell A) of the wrong handover, and the UE will try to reestablish an RRC connection at the right cell (cell B). This will trigger the cell B to send a ‘RLF Event Report’ to the cell A.

· The cell A can inform the source cell of the wrong handover of this kind of error, by sending a ‘Handover Event Report’.

 Proposal 1:  MRO should address the case of handover to a wrong cell, possibly by reusing the similar message/mechanism used for the too early handover case.
2.2 Consideration of PCI confusion case 
It was pointed out that there may be wrong HO RLF detection due to PCI confusion [4]. PCI confusion may exist due to several reasons such as multi band deployment. E.g. If the EARFCN is different, two cells with the same PCI is a common thing,
As possible solution, sending the ‘RLF Event Report’ to the all neighbor cells and include the same PCI and include the short MAC-I in the ‘RLF Event Report’, so that the receipent eNB can match the UE context based on the failure cell PCI, C-RNTI and short MAC-I included in the ‘RLF Event Report’. Note that the short MAC-I is already available to the eNB sending the ‘RLF Event Report’ from the RRC Connection Reestablishment message.
This is a reasonable solution to address the PCI confusion case.
Proposal 2: Resolve the PCI confusion case during the RLF Event report, by adding a shortMAC-I information in the RLF event report message.

2.3 Messages and detailed parameters
Some proposed to use a single message/procedure for all MRO related events [7][8]. But some proposed to use sepeate messages/procedures for the ‘RLF Event Report’ and the ‘Handover Event Report’ [4][8].
Both approaches have their own merits. But using sepeate messages/procedures would result in a clearner message/procedure which would be easier to understand/implement.

The parameters to be included in the ‘RLF Event Report’ are listed in the TS 36.300 as follows.
-
Failure Cell ID: PCI of the cell in which the RLF occurred;

-
Reestablishment Cell ID: PCI and (optionally) ECGI of the cell where RL re-establishment attempt is made;

-
C-RNTI: C-RNTI of the UE in the cell where RLF occurred.

In addition to these, the short MAC-I should be included when the ‘RLF Event Report’ is sent to multiple cells due to RLF confusion.
The parameters to be included in the ‘Handover Event Report’ could be as follows.

· Cause: Too early HO or HO to a wrong cell.

· Source cell ID of the HO: destination of the ‘Handover Event Report’
· Target cell ID of the HO: origin of the ‘Handover Event Report’, which is the same as the ‘Failure Cell ID’ in in the ‘RLF Event Report’ that triggered the ‘Handover Event Report’.
· Re-establishment cell ID: The same as the ‘Reestablishment Cell ID’ in in the ‘RLF Event Report’ that triggered the ‘Handover Event Report’. This is optional information only for the handover to a wrong cell case. For the too early HO case, this is the same as the ‘Source cell ID of the wrong HO’
· Handover Cause: The cause of the handover from A to B.  This allows the source eNB to know what cause value was used in the HO preparation to enable "filtering" by the source.
· C-RNTI at the Source cell of the wrong HO [FFS]: The eNB sending the ‘Handover Event Report’ can match the C-RNTI at the source cell from the information exchanged during the handover. The receipent eNB can use this information to track the handover parameter used for a specific UE.
Proposal 3: Use two separate messages/procedures for the ‘RLF Event Report’ and the ‘Handover Event Report’, using the parameters proposed above.
2.4 Class 1 procedure vs. Class 2 procedure
There are two different ways of implementing the ‘RLF Event Report procedure’ and the ‘Handover Event Report procedure’. Some proposed to use a class 1 procedure [8], while others proposed to use a class 2 procedure [7][9][10].
3 Conclusions

We propose to endorse the following proposals and use them as a guide line for the stage 3 MRO work.
Proposal 1:  MRO should address the case of handover to a wrong cell, possibly by reusing a similar message/mechanism used for the too early handover case.
Proposal 2: Resolve the PCI confusion case during the RLF Event report, by adding a shortMAC-I information in the RLF event report message.
Proposal 3: Use two separate messages/procedures for the ‘RLF Event Report’ and the ‘Handover Event Report’, using the parameters proposed in section 2.3.
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