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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

Reduction of operational efforts and complexity are key drivers for RAN Long Term Evolution. One of the important aspects to this is that the system operability is improved under multi vendor environment. It is of importance that measurements and performance data of different vendors share the same “language.” Such alignment is easing ease network performance analyses and problem finding, and reduces efforts in maintaining the network at a properly working state.

It is also of interest to minimise operational effort by introducing self configuring and self optimising mechanisms. A self optimising function shall increase network performance and quality reacting to dynamic processes in the network.
Especially in the early deployment phase, the efforts to set up and optimise are significant and traditionally lead to lengthy periods of getting an optimum and stable system setup. It is thus essential to have the necessary set of self configuration and self optimisation mechanisms already available when initial deployment starts.

As such, standardisation is asked to define the necessary measurements, procedures and open interfaces to support better operability under multi vendor environment. Such standardised functions shall also facilitate self configuration and self optimisation under multi vendor environment. Especially the interaction between self configuring/optimizing networks and O&M has to be considered.

1
Scope
The present document provides descriptions and possible solutions of use cases and and analysis of their solutions. Considerations with regards to requested functionality in scope of other 3GPP groups if any, may be captured in this document as well.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 36.300: "Radio Access (E-UTRAN); Overall description; Stage 2".
[3]
3GPP TS 36.211: "Radio Access (E-UTRA); Physical Channels and Modulation"
[4]
3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) procedures in idle mode".
[5]
3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
[6]
3GPP TS 36.321: "Radio Access (E-UTRA); Medium Access Control (MAC) Protocol Specification".

[7]
3GPP TS 36.423: "X2 application protocol (X2AP) "
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

DRX
Discontinuous Reception

ICIC
Inter-cell Interference Coordination

OFDM

Orthogonal Frequency Division Multiplexing

PRB
Physical Resource Block 

RACH
Random Access CHannel

RAT
Radio Access Technology
RRM
Radio Resource Management 

SC-FDMA 
Single Carrier Frequency Division Multiple Access
4
Description of envisioned self configuring and self optimizing functionality, Use cases

4.1
Coverage and Capacity Optimization (CCO)
EDITORS NOTE: During RAN3#68, CCO and further CCO input was discussed, the following working assumption was taken (Chairmans minutes)
“Working assumtion on CCO:

-
Most of the CCO triggers in the scope of RAN  will be developed in MRO/MDT and therefore no need to continue work on in on CCO

-
Action associated to CCO will be developed in SA5”
4.2.
Mobility Robustness Optimisation (MRO) enhancements
4.2.1
Use Case description
4.2.1.1
Improved Intra-LTE MRO reporting

The MRO solution defined in Release 9 enables a UE to send measurements related to a RLF to the eNB where the UE successfully re-established the RRC connection. The requirement that the re-establishment must be successful limits the usability of the solution significantly. 

4.2.1.2 
Inter RAT too late Handover

Inter RAT too late HO events are characterized by a UE connected to an LTE cell experiencing a radio link failure where the UE is able to re-connect to a cell of a different RAT. This failure may also occur during the time a UE is executing an intra LTE handover. 

This could for example occur in a scenario with a LTE network with spotty coverage operating in the same area as a legacy RAT with a more mature coverage. The underlying reason is then that the handover to the legacy RAT is performed too late,

4.2.1.3 
Inter RAT unnecessary Handover

Costly and unnecessary inter-RAT mobility may occur before the coverage edge of the serving RAT or even deep inside the coverage area, if handover settings are misaligned. If a neighbouring RAT is available and the coverage of own RAT is considered too weak, the UE may move to this RAT even though it may have been possible to stay in the original RAT.

4.2.2 
Analysis and overview of Rel-9 MRO
There are three different nodes involved in the Rel-9 MRO handling
· The eNB receiving the RRC re-establishment/establishment
If we receive RRC re-establishment we send RLF indication. If the RRC re-establishment is not rejected and the UE indicates that an RLF report is available the eNB may retrieve this report and include it in the RLF report. This eNB may perform initial check of the RLF Report, if fetched from the UE, and decide if it should be forwarded further in the RLF Indication procedure.
· The eNB receiving the RLF indication
This eNB performs a simple decision, based on the contents of the RLF indication (see example figure below). The RLF indication may or may not contain the RLF report. In case the error is “too late” the eNB may use the information to adjust the mobility parameters. Otherwise a HANDOVER REPORT may be sent. Note that the RLF report can be used to determine whether a HANDOVER REPORT  should be sent, but currently the RLF report is not included in the HANDOVER REPORT.
· The eNB Receiving the HO report
This eNB receives the information about too early or wrong cell HO and may adjust the mobility parameters. 

An example solution for the detection of MRO failures in the eNB receiving the RLF indication is illustrated in Figure 4.2.2

[image: image3]
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Figure 4.2.2 Example of MRO decision in the node receiving the RLF indication, using the same definition as in [R3-102796: 
Cost/benefits of Rel-10 extension of RLF report for intra-LTE MRO]
The different MRO cases can be separated into failures occurring during HO execution and failures occurring not during HO execution, as can be seen in the flow chart. The “too Early” failure during HO execution can be handled internally by the eNB and will not generate an RLF indication and is therefore not visible on this figure.
Another important thing to notice is that even though the RLF report is not forwarded in the HO report, the information may be used in the eNB receiving the RLF indication to decide whether an HO REPORT shall be generated or not.

One limitation in the Rel-9 solution is that it requires that the cell receiving the RRC re-establishment must be prepared in order to retrieve the RLF report from the UE.  In order to identify which scenarios this limitation applies to, we can do a similar exercise as in [R3-102944] to identify the possible scenarios

· Too early handover, due to HO failure
In this scenario, the UE is served by cell A, commanded to go to cell B but fails during HO execution and returns to cell A. In this case, no RLF indication is needed, since the cell where the UE re-establishes the connection is the one that is serving before failure and therefore has the UE context.
· Too early handover, RLF afterHO completion
In this scenario, the UE is handed over from cell A to B, where RLF occurs shortly after HO, and the UE re-establishes in cell A. Cell A has released the UE context.
· Handover to wrong cell, due to  HO failure
In this scenario, the UE is served by cell A, commanded to go to cell B but fails during HO execution and re-establishes in cell C. Cell C does not have the UE context.
· Handover to wrong cell, RLF afterHO completion
In this scenario, the UE is served by cell A, manages to handover to cell B but fails shortly after leading to a re-establishment in cell C. Cell C does not have the UE context.
· Too late handover, RLF before HO execution
In this scenario, the UE is served by cell A where he experience a RLF and manages to re-establish in cell B. Cell B does not have the context.
· Too late handover, RLF due to HO completion
In this scenario, the UE is served by cell A and commanded to handover to cell B, but experiences a failure during execution, and manages to re-establish in cell B. Cell B has the UE context. 

In the following table we list in which of these scenarios the cell where re-establishment takes place has access to the UE context and can request the RLF report from the UE.

	
	
	Cell-RA has UE context

	1
	Too early handover, RLF during HO execution
	Yes

	2
	Too early handover, RLF not during HO execution
	No

	3
	Handover to wrong cell, RLF during HO execution
	No

	4
	Handover to wrong cell, RLF not during HO execution
	No

	5
	RLF without handover being initiated (too late handover or coverage hole)
	No

	6
	Too late handover, RLF during HO execution
	Yes


However, by allowing RLF report from idle, we could enable the RLF report in all these use cases. 
4.2.2.1 
Handling of RLF report for Rel-9 MRO
As seen above, the RLF report is retrieved by the node where RRC re-establishment occurs and, if that node decides to send the RLF INDICATION, it may be used by the node receiving the RLF indication to judge whether a failure event is coverage or MRO related. The actual usage in the node receiving the RLF indication is implementation dependent. 

4.2.2.2 
Precise detection of the too early / wrong cell HO
As seen above, the detection of the too early or wrong cell HO and verification if the HO REPORT is to be sent depends on proper time analysis of the arriving RLF INDICATION message. If the indication arrives within the time defined in Tstore_ue_cntxt, the possibility that the connection failure was due to too late HO is ruled out. However, since the RLF INDICATION may be sent either immediately after RRC re-establishment request is received or only after measurements from the UE are fetched, the time between last HO and the re-establishment attempt can not be measured precisely.

Additionally, the time elapsed from last HO is defined to be counted starting from RRC Context Release message, which leaves up to implementation situations that connection fails after UE sets up the RL to the target cell, but before the context release is sent.
4.2.3
Required Functionality for Rel-10 MRO
4.2.3.1
Enabling report of RLF failure after transition to idle

This solution requires a way for enabling the UE measurements reporting also after fresh RRC connection setup, if such measurements are available in the UE. To achieve this goal, the information that is needed to identify the MRO scenario properly and the mechanism to enable passing this information to the eNB must be defined.

The following additional parameters are required to be reported by the UE (compared with the existing RLF report at RRC re-establishment)

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

-
E-CGI of the cell that the first reconnection attempt (RRC connection re-establishment or RRC connection setup) was made at

-
E-CGI of the cell that served the UE before the HO to the last cell

-
FFS: Time elapsed between the last successful HO and the first re-connection attempt
4.2.3.2
Detection and reporting of Inter RAT too late handover

Inter RAT too late handovers may be detected and reported in two ways. 

The first option is that the UE reports the RLF to the cell where it connects immediately after the RLF. In this case, the reporting is performed in a different RAT than the cell the UE was connected to before RLF. Therefore, this also requires a new message across RATs, in order to transfer the information to the cell where the UE was connected before HO since this is where the mobility parameters shall be adjusted.

Another option would be to let the UE send the RLF report when he returns to the RAT where he experienced the RLF (but not necessarily to the same cell). In this case, there is no need to send messages across the two different RATs. 

4.2.3.3
Detecting Inter RAT unnecessary Handover

A possible solution to detect unnecessary handovers is that the UE continues measuring the source RAT for a while after an inter-RAT handover is executed. With these additional measurements it can be identified whether it would have been possible for the UE to remain in the original RAT.
4.2.4
Evaluation scenarios and expected results

4.2.5
O&M requirements for radio related functions  

4.2.6
Solution Description
4.2.6.1
Impacted specifications and interfaces
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Agreements and associated contributions
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