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	The First Change


22.4.2
Support for Mobility Robustness Optimisation

22.4.2.1
General

Mobility Robustness Optimisation aims at detecting and enabling correction of following problems:

-
Connection failure due to intra-LTE mobility

-
Unnecessary HO to another RAT (too early IRAT HO with no radio link failure)

22.4.2.2
Connection failure due to intra-LTE mobility

One of the functions of Mobility Robustness Optimization is to detect connection failures that occur due to Too Early or Too Late Handovers, or Handover to Wrong Cell. These problems are defined as follows:

-
[Too Late HO] A RLF occurs in the source cell before the handover procedure was initiated or during the handover procedure; the UE attempts to re-establish the radio link connection in a cell that is not the source cell. 

-
[Too Early HO] A connection failure occurs shortly after a successful handover from a source cell to a target cell or occurs in the target cell during a handover; the UE attempts to re-establish the radio link connection in the source cell. 

-
[HO to Wrong Cell] A connection failure occurs shortly after a successful handover from a source cell to a target cell or occurs in the target cell during a handover; the UE attempts to re-establish the radio link connection in a cell other than the source cell and the target cell.

In addition MRO provides means to distinguish LTE coverage related problems from the above problems.

The detection of the Too Early or Too Late Handovers, or Handover to Wrong Cell is based on the information available from the RRC re-establishment attempt or the RLF Report from Rel10 or later UEs. 

· RRC re-establishment detection mechanism
This method applies for the cases where a RRC re-establishment was attempted and a Rel10 RLF report was not available
· RLF report detection mechanism
This method can be used when a Rel10 RLF report has been successfully reported by the UE and which may occur during successful RRC re-establishment or RRC connection setup.



Triggering of each of these functions is optional and depends on situation and implementation. 

RRC re-establishment detection mechanism:

Detection mechanisms for these three cases are carried out through the following:

-
[Too Late HO]
If the UE attempts to re-establish the radio link connection in a cell that belongs to  eNB B, after a failure at the source cell belonging to eNB A, different from eNB B, then eNB B may report this event to eNB A by means of the RLF Indication Procedure.

-
[Too Early HO]
If the target cell belongs to an eNB B different from the eNB A that controls the source cell, the eNB B may send a HANDOVER REPORT message indicating a Too Early HO event to eNB A upon eNB B receives an RLF INDICATION message from eNB A and if eNB B has sent the UE CONTEXT RELEASE message to eNB A related to the completion of an incoming handover for the same UE within the last Tstore_UE_cntxt seconds or there exists a prepared handover for the same UE in eNB B.

-
[HO to Wrong Cell]
If the type of the failure is Radio Link Failure and the target cell belongs to eNB B that is different from the eNB A that controls the source cell, the eNB B may send a HANDOVER REPORT message indicating a HO To Wrong Cell event to eNB A upon eNB B receives an RLF INDICATION message from eNB C, and if eNB B has sent the UE CONTEXT RELEASE message to eNB A related to the completion of an incoming handover for the same UE within the last Tstore_UE_cntxt seconds or there exists a prepared handover for the same UE in eNB B. This also applies when eNB A and eNB C is the same. The HANDOVER REPORT message may also be sent if eNB B and eNB C are the same and the RLF Indication is internal to this eNB. 
If the type of the failure is Handover Failure during a handover from a cell in eNB A, and the UE attempts to re-establish the radio link connection to a cell in eNB C, then eNB C may send a RLF INDICATION message to eNB A.

The detection of the above events, when involving more than one eNB, is enabled by the RLF Indication and Handover Report procedures.

The RLF Indication procedure may be initiated after a UE attempts to re-establish the radio link connection at eNB B after a failure at eNB A. The RLF INDICATION message sent from eNB B to eNB A shall contain the following information elements:

-
Failure Cell ID: PCI of the cell in which the UE was connected prior to the failure occurred;

-
Reestablishment Cell ID: ECGI of the cell where RL re-establishment attempt is made;

-
C-RNTI: C-RNTI of the UE in the cell where UE was connected prior to the failure occurred.

-
shortMAC-I (optionally): the 16 least significant bits of the MAC-I calculated using the security configuration of the source cell and the re-establishment cell identity.

eNB B may initiate RLF Indication towards multiple eNBs if they control cells which use the PCI signalled by the UE during the re-establishment procedure. The eNB A selects the UE context that matches the received Failure Cell ID and C-RNTI, and, if available, uses the shortMAC-I to confirm this identification, by calculating the shortMAC-I and comparing it to the received IE.

The Handover Report procedure is used in the case of recently completed handovers, when a failure occurs in the target cell (in eNB B) shortly after it sent the UE Context Release message to the source eNB A. The Handover Report procedure is also used in case of unsuccessful handovers, if the random access procedure in the target cell was completed successfully. The HANDOVER REPORT message contains the following information:

-
Type of detected handover problem (Too Early HO, HO to Wrong Cell);

-
ECGI of source and target cells in the handover;

-
ECGI of the re-establishment cell (in the case of HO to Wrong Cell);

-
Handover cause (signalled by the source during handover preparation).

RLF report detection mechanism:

Detection of the Too Early or Too Late Handovers, or Handover to Wrong Cell is based on the information available in the RLF Report that may be provided from the UE in case of successful RRC re-establishment. In case the re-establishment fails or UE initiates RRC connection setup directly after connection failure, the UE may provide the RLF Report to the eNB where it sets up RRC connection first time after the connection failure. This report is stored by the UE until delivered to the network. The UE will store this up to 48 hours also if the UE moves to another RAT. Availability of the RLF Report at the RRC connection setup procedure is the indication that the UE recovers from a connection failure and that the RLF Report from this failure was not yet delivered to the network.

The eNB receiving the RLF Report from the UE may forward the report to the eNB where the mobility configuration caused the failure. 
The following information included in the RLF report is used to determine where to forward the RLF report:

•
E-CGI (1) of the last cell that served the UE (where the RLF happened; 

•
E-CGI (3) of the cell that served the UE at the last HO initialisation; 

•
Time (1) elapsed since the last HO initialisation until connection failure

The eNB that receives the RLF report from the UE may use the following detection mechanisms to determine where to forward the RLF report using the CONNECTION FAILURE REPORT message:

-
[Too Late HO]
If the Time(1) is above a defined threshold, the eNB may send the CONNECTION FAILURE REPORT message to the eNB handling ECGI(1). Note that in this case, the ECGI(1) is available (and PCI(1) is not reported).

-
[Too Early HO] or [HO to Wrong Cell]
If the Time(1) is below a defined threshold, the eNB may send the CONNECTION FAILURE REPORT message to the eNB handling ECGI(3).

The radio measurements contained in the RLF Report may be used to identify coverage hole as the root cause of the failure. This information can be used to exclude those events from the MRO evaluation of intra-LTE mobility connection failures and redirect them as input to other algorithms, e.g. CCO.


Handling multiple reports from a single failure event:

When receiving an RLF INDICATION message without RLF report the eNB may assume the problem is MRO related and perform normal MRO functionality.

When receiving a CONNECTION FAILURE REPORT message indicating that an unsuccessful re-establishment attempt was not made, the eNB may perform normal MRO functionality.

If the CONNECTION FAILURE REPORT message indicating that an unsuccessful re-establishment attempt was made, and the radio measurements in the RLF report indicate that this failure is coverage related, the eNB may reverse a previous MRO decision.
	End of Changes


�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" ��http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2006.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected and the CRs which are linked. This is particularly important where the affected specs belong to a different working group than that which will agree the present CR.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





