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1 Introduction 
In RAN3#77 meeting, we agreed to continue studying on LTE-HRPD load reporting and possible mechanisms to support inter-RAT load reporting

This document will discuss the further detailed solutions to support LTE-HRPD load reporting.
2 Discussion

2.1 Use case

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. 

In early deployments, it is typically the legacy system (HRPD) that will be congested and in a need for offloading. The LTE system is also likely to have less mature coverage and may be deployed in limited areas to offer a possibility to off load traffic from the legacy system.

In this scenario, the mobility from the LTE system will mostly be coverage triggered, and the mobility from the legacy system to LTE will be capacity triggered. Therefore it seems most important to implement a load information exchange from LTE to HRPD. As a second priority, the information in the other direction may be considered.

Proposal 1: Consider load information from LTE to HRPD as the top priority

Proposal 2: Discuss whether the load information from HRPD to LTE is needed

2.2 Solution
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)

Since the load information described above for LTE/UMTS includes both a relative capacity factor and the capacity value, we believe that this can be re-used for the exchange with HRPD.

Proposal 3: Define the reporting load information (cell capacity and capacity value) for LTE-HRPD.

Three reporting types have already defined for LTE-UMTS:

•
Single cell load reporting

•
Multiple cell load reporting

•
Event-based load reporting

Note: the thresholds to trigger the reporting are proprietary.

Since the HRPD architecture is similar to UMTS architecture (one RNC controlling multiple NB), and using the same arguments to reduce the inter RAT signalling as for the LTE/UMTS load information exchange, it would be 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 4: Define the reporting types (Single Cell Load Reporting, Multiple Cell Load Reporting, Event-based Load Reporting) for LTE-HRPD.

Regarding which interface to use, there are (at least) three possible solutions to support transferring the inter-RAT signalling:

· Option 1: Extension of RIM. 

· Option 2: Extension of CDMA tunnelling.

· Option 3: Define a new direct interface between HRPD eAN and eNB.
· Option 4: HO Piggybacking based solution

· Option 5: OAM based solution.

Table 1: Comparison between solutions

	Options
	Main Impact on Standard
	Impact on nodes
	Involved Groups

	Option 1
	S1 AP: 

Add target ID (CDMA2000 Sector ID) in RIM Routing Address IE to support routing to HPRD Sector.

Update the corresponding SON container to involve HPRD besides GERAN and UMTS.

S101:

Since S101 is defined as UE associated interface, e.g. Session ID is mandatory which is associated with an UE, a new message or logic interface between MME and eAN should be defined.

3GPP2:

Check with 3GPP2 is required.
GERAN2:
Check with GERAN2 is required.


	eNB, MME, HRPD eAN
	RAN3, CT4, GERAN2, 3GPP2

	Option 2
	S1 AP: 

New non-UE associated S1 AP CDMA2000 tunnelling messages are needed.

A new SON container is required to include LTE-HRPD load reporting.

S101:

Same with Option 1
3GPP2:

Check with 3GPP2 is required.


	eNB, MME, HRPD eAN
	RAN3, CT4, 3GPP2

	Option 3
	A new logical interface between eNB and HRPD AN (RNC) should be defined.

New procedures and messages on the new interface are required.

Check with 3GPP2 or/and SA2 is required.
	eNB, HRPD eAN
	RAN3, 3GPP2

	Option 4
	S1 AP: 

A new SON container for LTE-HRPD load reporting is required in current DOWNLINK/UPLINK S1 CDMA2000 TUNNELLING message.

S101:

MME forwards the new SON container to eAN transparently via S101.

3GPP2:

Check with 3GPP2 is required.

Note: The solution was previously ruled out for intra-3GPP case since without any HO there is no way to send load reporting.
	eNB, MME, HRPD eAN
	RAN3, CT4, 3GPP2


The comparison between the options is given in the Table 1.

The option 4 is implementation related and has on impact on standard.

Proposal 5: It is proposed to discuss the possible solutions for signalling.

3 Proposal
This document we discuss how to support the load reporting between LTE and HRPD and propose:
Proposal 1: Consider load information from LTE to HRPD as the top priority

Proposal 2: Discuss whether the load information from HRPD to LTE is needed

Proposal 3: Define the reporting load information (cell capacity and capacity value) for LTE-HRPD.

Proposal 4: Define the reporting types (Single Cell Load Reporting, Multiple Cell Load Reporting, Event-based Load Reporting) for LTE-HRPD.

Proposal 5: It is proposed to discuss the possible solutions for signalling.
A draft text proposal is given in the Annex.

4 References
[1] TS 36.300.

5 Annex – text proposal
<first change>
4.1

Mobility load balancing (MLB) between LTE and HRPD
4.1.1
Use Case description

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.

The main focus is on solving the scenario where the LTE system is used to offload the HRPD system and where the coverage of LTE is less mature than the coverage of HRPD.

4.1.2
Solution Description

The load information is exchanged from LTE to HRPD and 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.

<next change>
5.1

Extension of RIM
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.

Impact on Standard:

S1 AP:  

Add target ID (CDMA2000 Sector ID) in RIM Routing Address IE to support routing to HPRD Sector.

Update the corresponding SON container to involve HPRD besides GERAN and UMTS.

CT4 Spec:

Since S101 is defined as UE associated interface, e.g. Session ID is mandatory which is associated with an UE, a new message or logic interface between MME and HPRD eAN should be defined. 

Need to check with CT4.

3GPP2 Spec:

The impact on 3GPP2 specification is visible. The detail should check with 3GPP2.

GERAN2 Spec:

The impact on GERAN2 specification is visible. The detail should check with 3GPP2.

5.2

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

Impact on Standard:
S1 AP:  

The new non-UE associated S1 AP CDMA2000 tunnelling messages (e.g. Downlink CDMA2000 Load Reporting Tunnelling message and Uplink CDMA2000 Load Reporting Tunnelling message) are expected.

The new SON containers are required to include LTE-HRPD load reporting (similar with current SON Transfer Request/Response Container).
CT4 Spec:

Since S101 is defined as UE associated interface, e.g. Session ID is mandatory which is associated with an UE, a new message or logic interface between MME and HPRD eAN should be defined. 

Need to check with CT4.

3GPP2 Spec:

The impact on 3GPP2 specification is visible. The detail should check with 3GPP2.

5.3

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

Impact on Standard:

SA2 Spec:

Since a new logical interface is introduced, it would have impact on the system architecture and thus SA2 would be involved.

A new logical interface between eNB and HRPD AN (RNC) should be defined.

New procedures and messages on the new interface are required.

S1 AP:  

To support the new logical interface and new procedures.
3GPP2 Spec:

To support the new logical interface and new procedures.

5.4
   Handover Piggybacking based solution
This solution reuses current handover procedure i.e. DOWNLINK/UPLINK S1 CDMA2000 TUNNELLING message.

Impact on Standard:

S1 AP:  

A new SON container for LTE-HRPD load reporting is required in current DOWNLINK/UPLINK S1 CDMA2000 TUNNELLING message.

CT4 Spec:

MME forwards the new SON container to eAN transparently via S101.

3GPP2 Spec:

The impact on 3GPP2 specification is visible. The detail should check with 3GPP2.

5.5

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

5.6

Conclusion 
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