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1. Introduction
In last meeting the following agreements were captured for LTE-HRPD iRAT SON:

1. Inter-RAT load reporting;
2. Inter-RAT MRO;
· Focus on scenario: “too late HO” from LTE to HRPD;
This paper would like to discuss a prefered solution for LTE-HRPD iRAT SON.
2. Discussion
Currently, the RIM (RAN Information Management) function has already been supported in E-UTRAN/UTRAN/GERAN networks as Pic. 1 illustrated. 
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Pic. 1
The E-UTRAN eNB encapsulates/sends the RIM PDU to the MME and receives/un-encapsulates the RIM PDU from the MME via S1 interface. The RIM PDUs are conveyed transparently by the core network toward the destination MME/SGSN through the S10/S3/Gn interface.
The S101 interface between the MME and the HRPD AN/eAN (enhanced Access Network) is defined, enabling interactions between E-UTRAN Access and cdma2000 HRPD Access. 
The RIM approach among E-UTRAN/UTRAN/GERAN supports the following PDUs:

RAN-INFORMATION-REQUEST
RAN-INFORMATION
RAN-INFORMATION-ERROR
RAN-INFORMATION-APPLICATION-ERROR
RAN-INFORMATION-ACK
The RAN-INFORMATION-REQUEST/RAN-INFORMATION (i.e. request/response machanism) supports Single Report (e.g. Cell Load Reporting, Multi-Cell Load Reporting for iRAT MLB) and Multiple Report (e.g. Event-Triggered Cell Load Reporting for iRAT MLB).

If we develop a new approach other than RIM approach, it also should support request/response machanism and the reporting type of Single Report/Multiple Report, then it may be similar to the existed RIM approach from view of functionalities, however it is redundant from view of procedures. So an efficient way is to extend the existing RIM approach to support HRPD, or implement a subset of the RIM approach (e.g. without implementing the last ‘ACK’ PDU), ensuring that the agreed inter RAT MLB/MRO functionalities can be smoothly applied to the iRAT SON between LTE and HRPD.
Proposal 1: The existing RIM approach among E-UTRAN/UTRAN/GERAN (or a subset of it) should be extended to support HRPD.

The S101 interface between MME and HRPD AN/eAN is defined to support the interworking message exchanges between LTE and HRPD. Therefore, the S101 interface is a good choice to carry the procedures/messages of the RIM approach. 
The S101 interface is required to perform procedures related to optimise HO between the E-UTRAN and HRPD to allow for pre-registration and handover signalling with the target system, usually carries the UE associated signallings, however some of the iRAT SON signallings are cell associated, so maybe a new Sxxx interface between MME and HRPD AN/eAN is also reasonable.

Proposal 2: The procedures/messages of the RIM approach ensuring the iRAT SON between LTE and HRPD should be carried on the S101 or a new Sxxx interface between MME and HRPD AN/eAN.
According to the location of SC/MM (Session Control/Mobility Management) and RMF (RAN Management Function, which includes ES, SON, etc.) functions, there are two alternatives, i.e. the location of SC/MM and RMF functions is in HRPD AN/eAN or in HRPD PCF/ePCF [6].
Proposal 3: Two alternatives should be considered for ensuring the iRAT SON between LTE and HRPD, i.e. the location of SC/MM and RMF functions is in HRPD AN/eAN or in HRPD PCF/ePCF.

3. Conclusion

According to the above discussion, we would like to propose:
Proposal 1: The existing RIM approach among E-UTRAN/UTRAN/GERAN (or a subset of it) should be extended to support HRPD.

Proposal 2: The procedures/messages of the RIM approach ensuring the iRAT SON between LTE and HRPD should be carried on the S101 or a new Sxxx interface between MME and HRPD AN/eAN.
Proposal 3: Two alternatives should be considered for ensuring the iRAT SON between LTE and HRPD, i.e. the location of SC/MM and RMF functions is in HRPD AN/eAN or in HRPD PCF/ePCF.

The corresponding text proposal for the proposals is given in the Annex.
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5. Annex
Text proposal:

X  Description of envisioned self optimizing functionality, Use cases

X.1
 Mobility load balancing (MLB) between LTE and HRPD
X.1.1  Use Case description

The objective of load balancing is to distribute cell load evenly among cells or to transfer part of the traffic from congested cells. This is done by the means of self-optimisation of mobility parameters or handover actions.

Self-optimisation of the LTE and HRPD inter-RAT mobility parameters to the current load in the cell and in the adjacent cells can improve the system capacity compared to static/non-optimised cell reselection/handover parameters. Such optimisation can also minimize human intervention in the network management and optimization tasks.

Support for LTE and HRPD inter-RAT mobility load balancing consists of one or more of following functions:

-
LTE and HRPD inter-RAT load reporting;

-
LTE and HRPD inter-RAT load balancing action based on reselection/redirection/handovers;
Triggering of each of these functions is optional and depends on implementation.
The E-UTRAN network shall be capable of supporting self-optimization of network selection/reselection, redirection and handover between the E-UTRAN and HRPD/eHRPD networks. 
The E-UTRAN network that supports LTE and HRPD inter-RAT load balancing shall not affect the user QoS negatively beyond what a user would experience at normal mobility for reasons other than load-balancing.
X.1.2  Solution Description

The load reporting function between LTE and HRPD is executed by exchanging cell specific load information between neighbour LTE eNB and HRPD AN/eAN.
The inter-RAT load information consists of:

-
Cell Capacity Class value (UL/DL relative capacity indicator: the same scale shall apply to E-UTRAN, HRPD/eHRPD cells when mapping cell capacities on this value).

-
Capacity value (UL/DL available capacity for load balancing as percentage of total cell capacity)

NOTE 1:
Capacity value is expressed in available E-UTRAN resources.

The E-UTRAN network shall be capable of supporting inter-RAT Single-Cell, Multiple-Cell Load Reporting and Event-Triggered Cell Load Reporting between the E-UTRAN and HRPD/eHRPD networks.

Event-triggered inter-RAT load reports are sent when the reporting node detects crossing of cell load thresholds.

Load information shall be provided in a procedure separated from existing active mode mobility procedures, which shall be used infrequently and with lower priority with respect to the UE dedicated signalling.

Possible mechanisms for inter-RAT load reporting:

-
RIM or adaptation;
-
Direct interface between LTE and HRPD;
-
HO piggybacking;
-
O&M;
RIM or adaptation mechanism is considered as the first choice, unless other mechanisms are proved to have clear benefits than this.
The S101 interface or a new Sxxx interface between MME and HRPD AN/eAN is expected to carry the messages of the RIM (or adaptation) mechanism between LTE and HRPD. 
According to the location of SC/MM (Session Control/Mobility Management) and RMF (RAN Management Function, which includes ES, SON, etc.) functions, there are two alternatives, i.e. the location of SC/MM and RMF functions is in HRPD AN/eAN or in HRPD PCF/ePCF.

Pic. X.1.2.1 illustrates the iRAT SON architecture between LTE and HRPD where the SC/MM and RMF functions are located in HRPD AN/eAN. The RMF function in HRPD AN/eAN encapsulates/sends the RIM PDU to the MME and receives/un-encapsulates the RIM PDU from the MME via the S101 or a new Sxxx interface.


Pic. X.1.2.1
Pic. X.1.2.2 illustrates the iRAT SON architecture between LTE and HRPD where the SC/MM and RMF functions are located in HRPD PCF/ePCF (enhanced Packet Control Function). The RMF function in HRPD PCF/ePCF encapsulates/sends the RIM PDU to the HRPD AN/eAN and receives/un-encapsulates the RIM PDU from the HRPD AN/eAN via the A14 interface. The RIM function in HRPD AN/eAN transparently transfers the RIM PDU to the MME through S101 (or a new Sxxx) interface or to the HRPD PCF/ePCF through the A14 interface, while receiving the RIM PDU from the HRPD PCF/ePCF or from the MME.


Pic. X.1.2.2
X.2
Mobility robustness optimisation (MRO) between LTE and HRPD
X.2.1  Use Case description

Mobility Robustness Optimisation between LTE and HRPD aims at detecting and enabling correction of following problems:
-
Too late HO from LTE to HRPD (with connection failure);
-
Too early HO from HRPD to LTE (with connection failure);
Firstly, focus on the scenario “Too late HO from LTE to HRPD” as high priority.
X.2.2  Solution Description
Mobility Robustness Optimization between LTE and HRPD is to detect connection failures that occured due to Too Late or Too Early inter-RAT handovers/redirections. These problems are defined as follows:
-
[Too Late Inter-RAT Handover] An RLF occurs after the UE has stayed in an E-UTRAN cell for a long period of time; the UE attempts to re-connect to a HRPD/eHRPD cell. 
-
[Too Early Inter-RAT Handover] An RLF occurs shortly after a successful handover from a HRPD/eHRPD cell to a target cell in E-UTRAN; the UE attempts to re-connect to the source cell or to another HRPD/eHRPD cell. 
The UE makes the RLF report available to the eNB when RLF happens in E-UTRAN and the UE re-connect to an eNB cell. Availability of the RLF Report at the RRC connection setup procedure is the indication that the UE suffered a connection failure and that the RLF Report from this failure was not yet delivered to the network. 
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