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1 Introduction 
The use cases and requirements for LTE-HRPD Inter RAT SON were discussion in the RAN3#76 and some agreements are made as:
· Inter-RAT Load Reporting

· Neighbour info exchange between the LTE-HRPD (FFS – depends on the decision on equivalent function for LTE-3G)
· Inter-RAT MRO (FFS-actual functions will depends on full MRO picture and confirmation from 3GPP2)

This document will discuss the further analysis of the scenario and the related solutions.
2 Discussion

2.1 Mobility Load Balancing
As described in the definition in TS 36.300 [1], the objective of load balancing is to distribute cell load among the cells or to transfer part of the traffic from congested cells. The load reporting is the main function to support mobility load balancing. Currently, for intra-3GPP case, the load information consists of:

· Cell Capacity Class value (UL/DL relative capacity indicator).

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

Proposal 1: Define the reporting load information (cell capacity and capacity value) for LTE-HRPD.
Three reporting types have already defined for LTE-3G:

· Single cell load reporting

· Multiple cell load reporting

· Event-based load reporting

Note: the thresholds to trigger the reporting are proprietary.
It is beneficial to support multiple cell and event based load reporting to reduce the potential signalling load on core network since IRAT signalling would be more expensive than X2 signalling. 

Proposal 2: Define the reporting types (Single Cell Load Reporting, Multiple Cell Load Reporting, Event-based Load Reporting) for LTE-HRPD.
2.2 Automatic Neighbour Relation
The ANR (Automatic Neighbour Relation) function is to relieve the operator from the burden of manually managing Neighbour Relations. In LTE side, the ANR function has already supported since Rel-8. The eNB instructs the UEs to look for neighbour cells and read the CGIs of the CDMA frequencies. The UE will report PN Offset and sector ID to eNB for the ANR function. Another issue is whether inter-RAT neighbour cell relation exchange is needed or not. We assume cell relation exchange is not needed since the ANR function is not yet supported in HRPD, thus the benefit to exchange the neighbour relation is not clear

Proposal 3: No enhancement is required for ANR, i.e. the network signalling based NR exchange for ANR is not needed.
2.3 Mobility Robustness Optimization
The redirection based solution is used for the LTE to HRPD non-optimized HO. It is rare case the UE can not select a suitable cell on the indicated band class. Thus the MRO for LTE to HRPD non-optimized HO will not be considered.

Proposal 4: The MRO for LTE to HRPD non-optimized HO will not be considered.
The failure cases for inter-RAT MRO are still under discussion in R11 and the scenarios and potential solutions have been identified. The comparison between LTE-3G and LTE-HRPD are given in the Table 1. Since current only redirection is supported for mobility from HRPD to LTE, then the scenario b), c) and e) are not relevant to LTE-HRPD any more.

Taking the same deployment scenario assumption, i.e. the current HRPD network are already deployed with continuous and good coverage, into account, the scenario d) can be treated as low priority for LTE-HRPD also.
For the Unnecessary HO to other RAT which was defined in R10, we also think it can be treated as low priority. Because anyway there is no failure will happen in the scenario and in the most cases the eNB itself has the capability to determine whether the parameters matches with current LTE coverage or not, e.g. by intra-LTE MRO etc.  And there would be some impact on HRPD. If we want to include it, a LS is needed to 3GPP2 at least.
Therefore, the only the Scenario a) is relevant and treated as high priority.

Proposal 5: Define the Scenario a) as high priority for LTE-HRPD MRO.
Table 1. Comparison of MRO Scenarios  
	Scenarios
	Definition for LTE-3G
	Definition for LTE-HRPD

	Scenario a)

	Failure while in LTE reconnection at 2G/3G (handover from LTE to 2G/3G, too late HO)
High Priority
	Failure while in LTE reconnection at HRPD (handover from LTE to HRPD, too late HO)
High Priority

	Scenario b)
	Failure during or after a HO from 2G/3G to LTE and reconnection back at 2G/3G (source RAT), may be at different cell than the source one (handover from 2G/3G to LTE, too early HO), in particular a HOF during an HO (during RACH attempt in LTE) or a RLF in LTE shortly after a HO (after successful RACH) 
High Priority?
	Not applicable since only redirection is supported from HRPD to LTE side.

	Scenario c)
	Failure while in 3G, reconnection at LTE (handover from 2G/3G to LTE, too late HO
	Not applicable since only redirection is supported from HRPD to LTE side.

	Scenario d)
	Failure during or after a HO from LTE to 3G and reconnection back at LTE (source RAT), may be at different cell than the source one), in particular a HOF during an HO (during RACH attempt in 3G) or a RLF in 3G shortly after a HO (after successful RACH) (handover from LTE to 3G, too early HO 

Low Priority
	Failure during or after a optimized HO from LTE to HRPD and reconnection back at LTE (source RAT), may be at different cell than the source one) 

Low Priority

	Scenario e)
	Failure during or after a HO from 2G/3G to LTE and reconnection to a different cell of LTE (handover from 2G/3G to LTE, HO to wrong cell)

	Not applicable since only redirection is supported from HRPD to LTE side.


If only the Scenario a) is taken into account, like the solutions which are discussed for LTE-3G, the Solution 1A) and Solution 5) which are equivalent are preferred, since the solutions have no impact on HRPD side (both UE and network). The solution can be defined as:

UE RLF report when returning to LTE – Analysis in LTE. When the UE re-connects after the failure to a HRPD cell, it stores the necessary failure information. Then, when the UE is handed over to LTE, or when it sets up a new connection in LTE cell, the failure information is made available for the network (e.g. as a RLF Report). The RLF report is forwarded to the last serving eNB where the analysis is performed.
Proposal 6: For LTE-HRPD MRO, the Solution 1A and Solution 5 (which are equivalent for the Scenario a)) are preferred.

2.4 Signalling

There are three possible solutions to support transfer the inter-RAT signalling:

· Option 1: Extend RIM. 

· Option 2: Extend CDMA tunnelling.

· Option 3: Define a new direct interface between HRPD eAN and eNB.
· Option 4: OAM based solution.
For option 1 and 2, there are some issues needs to be considered:

· Currently, S101 is defined as UE associated interface, e.g. Session ID is mandatory which is associated with an UE. Then how to support non UE information transfer in S101 needs to be evaluated by CT4.

· The routing is expected to extend, since currently only CDMA Reference Cell ID (i.e. sector ID is configured in eNB) is configured in eNB statically. It would be not enough in some cases, e.g. multiple cell load reporting.

· Since RIM is defined in GERAN, we should also check with GERAN whether it can extended for CDMA also.

· Only applicable for optimized HO architecture in which case S101 exists.

The option 3 would be a direct way and they are also applicable for non-optimized HO architecture but needs also to be evaluated by 3GPP2.
The option 4 is implementation related and has on impact on standard.
Proposal 7: It is proposed to discuss the possible solutions for signalling.

3 Proposal
In this contribution, we analyses the possible requirement for L-C SON, and we would like to propose:

Proposal 1: Define the reporting load information (cell capacity and capacity value) for LTE-HRPD.
Proposal 2: Define the reporting types (Single Cell Load Reporting, Multiple Cell Load Reporting, Event-based Load Reporting) for LTE-HRPD.
Proposal 3: No enhancement is required for ANR, i.e. the network signalling based NR exchange for ANR is not needed.
Proposal 4: The MRO for LTE to HRPD non-optimized HO will not be considered.
Proposal 5: Define the Scenario a) as high priority for LTE-HRPD MRO.

Proposal 6: For LTE-HRPD MRO, the Solution 1A and Solution 5 (which are equivalent for the Scenario a)) are preferred.

Proposal 7: It is proposed to discuss the possible solutions for signalling.
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 configuring and self optimizing functionality, Use cases

x.x

Mobility Load balancing (MLB) between LTE and HRPD

x.x.1
Use Case description

Objective:

Optimisation of cell reselection/handover parameters in order to cope with the unequal traffic load between LTE and HRPD and to minimize the number of handovers and redirections needed to achieve the load balancing between LTE and HRPD.

Self-optimisation of the LTE and HRPD mobility parameters to the current load in the cell and in the adjacent inter-RAT 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.


x.x.2
Solution Description

Need for load information exchange between LTE and HRPD  is confirmed.  The load information consists of:
-
Cell Capacity Class value (UL/DL relative capacity indicator: the same scale shall apply to E-UTRAN and HRPD cells (i.e. sector for HRPD) when mapping cell capacities on this value).

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

Single cell, multiple cells and event-triggered inter-RAT load reports should be supported. 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.

x.y

Automatic neighbour Relation (ANR) between LTE and HRPD 
x.y.1
Use Case description

The purpose of the Automatic Neighbour Relation (ANR) function is to relieve the operator from the burden of manually managing Neighbour Relations (NRs). The uses cases have already been descried in TS 36.300 [xx]. No enhancement is required for ANR, e.g. the network signalling based NR exchange for ANR.
x.y.2
Solution Description
The solution to support Automatic Neighbour Relation (ANR) function in LTE side has also already been supported as defined in TS 36.300 [xx].

The solution to support Automatic Neighbour Relation (ANR) function in HRPD side should be discussed in 3GPP2.

x.z

Mobility robustness optimisation (MRO) between LTE and HRPD
x.z.1

Use Case description

The high priority scenario: failure while in LTE reconnection at HRPD (handover from LTE to HRPD, too late HO)
x.z.2

Solution Description
UE RLF report when returning to LTE – Analysis in LTE. When the UE re-connects after the failure to a HRPD cell, it stores the necessary failure information. Then, when the UE is handed over to LTE, or when it sets up a new connection in LTE cell, the failure information is made available for the network (e.g. as a RLF Report). The RLF report is forwarded to the last serving eNB where the analysis is performed.
Y
SON Information transfer mechanisms between LTE and HRPD
Y.1

mechanism 1

A dedicated procedure for LTE and HRPD SON is provided with minimal impact using a generic SON container extension of the RIM (RAN Information Management) mechanism.

The detail is FFS.

Y.2

mechanism 2

A dedicated procedure for LTE and HRPD SON is provided with minimal impact using an extension of the CDMA2000 tunnelling mechanism.

The detail is FFS.

Y.3

mechanism 3
A dedicated procedure for LTE and HRPD SON is provided with minimal impact using a new direct interface between HPRD and LTE

The detail is FFS.
Y.4

mechanism 4

The related information is exchanged by OAM. It would be on impact on the standard.
Y.3

Conclusion 

FFS
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