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1. Introduction
In the last RAN3#64 meeting, the necessity to define Mobility Load Balancing function in inter-RAT case was confirmed and the following open issues were identified:

	· Actuall load information is FFS

· Load balancing like in intra LTE case or simple off load of overloaded cells to other RAT?

· Frequency of exchange of load information has to be clarified

· Frequency of how often loadbalancing actions are supposed to be triggered by SON shall be clarified

· Mechanism to exchange load information has to be clarified

· event triggered?

· only in overload situations ?

· vendor specific?

· periodic reporting ?

· Use of already piggy packed information during HO messages?

· Request response mechanism?


This document reviews the objective of MLB function for Inter-RAT case, analyses and proposes the actual load information to be exchanged.
2. Discussion
2.1 Simple notification of load condition and it’s use cases

The objective of Mobility Load Balancing,  as captured in [1], is  “Optimisation of cell reselection/handover parameters in order to cope with the unequal traffic load and to minimize the number of handovers and redirections needed to achieve the load balancing.”
For inter-RAT case, the following are the possible ways ‘to cope with unequal traffic load and to minimise the number of handovers and redirections needed to achieve load balancing’. 
1. Distributing load by parameter modification mechanism
This mechanism, which is likely to be adopted in Intra-RAT scenario, modifies/ adjusts the parameters for cell reselection and handover so that the new parameter setting will trigger the handover/cell reselection of the UEs to the surrounding (adjacent/overlayed) cells. This will result into a distribution of load (UEs) to the surrounding cells.
2. Preventing addition load by simple notification mechanism

 Another way is to simply prevent the addition of load from the surrounding cells, by notifying the necessary parameters to the surrounding cells when a cell can not accept new/additional load/traffic due to overloaded condition. The notification should be understood by the surrounding cells as such so that the surrounding cells should not hand off or redirect a UE to the concerning overloaded cell.

Adjusting parameters for cell reselection and handover is an effective way to load-balance the system before an overload condition occurs, by utilising the collected information from the surrounding cells, observed in a given time period. However, in an overloaded condition, triggering the mechanism to distribute the load (offload the load) will not promptly solve the problem as it may take some time. In this case, preventing additional load from other cell is considered to be a necessary action because of the following reasons:
- Wasting NW resource. Any procedure triggered towards an overloaded cell will likely be failed; hence it will waste the NW resource usage, e.g. TNL, processor, etc.
- Bad UE performance. A mobility procedure (handover, redirection) triggered towards an overloaded cell will likely be failed; and this will effect the UE performance, since the handover preparation for the UE may become longer, or the UE will need to go to idle before it retries to perform the mobility procedure.

- A prompt action can be expected from the surrounding cells.

Especially in the inter-RAT case mobility from UTRAN to E-UTRAN in the first network deployment, where the mobility is not triggered by area/coverage, but triggered by service provisioning, e.g. operator prioritises the UE to connect to E-UTRAN for better service performance, it is essential for a source RAT to understand whether the UE mobility can be performed successfully.
The following table 1 show the cases where a simple notification mechanism is necessary and can have a prompt result.
Table1: Cases where a simple notification mechanism would work effectively
	No
	Item
	UTRAN to E-UTRAN 
Fast Redirection case
	UTRAN to E-UTRAN Release with Redirection case
	UTRAN to E-UTRAN Handover case

	1.
	Procedure
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	2.
	Procedure
explanation
	1. Load Information is exchanged between RAN nodes.

2. UE camps in UTRAN area

3. UE moves from non overlayed area into E-UTRAN/UTRAN overlayed area.

4. UE originates a call

5. Based on Load Info in 1, RNC can promptly decide whether the UE should be redirected to E-UTRAN to camp and originate the call there.
	1. Load Information is exchanged between RAN nodes.

2. UE is connected to UTRAN.

3. UE moves from non overlayed area into E-UTRAN/UTRAN overlayed area.

4. UE goes to idle

5. Based on Load Info in 1, RNC can promptly decide whether the UE should be redirected to camp in E-UTRAN.
	1. Load Information is exchanged between RAN nodes.

2. UE is connected to UTRAN.

3. UE moves from non overlayed area into E-UTRAN/UTRAN overlayed area.

4. UE send MR for Handover

5. Based on Load Info in 1, RNC can decide whether HO preparation should be triggered to UTRAN or E-UTRAN. 

	3.
	Consequence if no load info exchange
	(Cell barred & operator use case) 
- The call originating attempt from the UE will be failed in E-UTRAN and UE goes back to idle.
- Call attempt failure rate increase
	(Cell barred & operator use)
- If the redirection target is a barred cell, UE’s call originating attempted will be failed. UE will have to re-select another cell.
- Originating call attempt failure case increase. 
	(Cell barred & operator use)
- Target HO cell issues HO Failure, Source HO cell needs to do second preparation to another target cell.
- Handover preparation failure rate increase.

NOTE: The UE impact for HO case is not as big as the other 2 cases. (Failback mechanism, e.g. Handover Failure, exist)


Proposal 1: In addition to the load distribution mechanism by parameter adjustment, it is proposed that additional load prevention mechanism by simple notification is also supported in Inter-RAT Mobility Load Balancing function.

2.2 Load Information to be exchanged
When the load information is exchanged between RATs, it is vital that both RAT understand the meaning of the load information to ensure that both RAT will perform the expected behaviour. 
Table 2 below shows the necessary load information to be exchanged for the abovementioned simple notification of load balancing, and how it will be mapped and understood in both UTRAN and E-UTRAN. 
Table 2: The necessary load information for simple notification mechanism

	No
	Load Information in E-UTRAN
	Load Information in UTRAN
	Comments

	1.
	Cell Barred Information

Def: cellBarred IE in 36.331
	Cell Barred Information
Def: Cell Barred IE in 25.331
	Definition in both UTRAN and E-UTRAN are the same, hence mapping is possible.

	2.
	Cell Reserved for Operator Use
Def: as in 36.331
	Cell Reserved for Operator Use
Def: as in 25.331
	Definition in both UTRAN and E-UTRAN are the same, hence mapping is possible.

	3.
	CN Overload Active Indication
Def: Active when Overload Start message is received, and Overload Stop message has not been received.
	CN Overload Active Indication
Def: Active when Overload message is received from the CN.
	Definition in both UTRAN and E-UTRAN are the same, hence mapping is possible.


In addition to the information in table 2, the knowledge of resource related load information that has been defined in Rel.8 will also come in handy when deciding how loaded the surrounding RAT is. Since, the UTRAN has already defined some resource related load information also, it would be better to try to re-use the already defined information in both RAT.  
Table 3 below shows the resource related load information that can be re-used in both RATs, and how they can be mapped.
	No
	Resource related Load Information in E-UTRAN
	Resource related Load Information in UTRAN
	Comments

	1.
	HW Load Indicator
Def: HW Load defined in Low, Medium, High, Overload.
	- 
	New IE should be defined in UTRAN

	2.
	TNL Load Indicator
Def: TNL Load defined in Low, Medium, High, Overload
	-
	New IE should be defined in UTRAN

	3.

3.1

3.2

3.3


	Radio Resource Status

-UL/DL GBR PRB usage
Def: percentage of GBR traffic class PRB usage according to 36.314
	RT Load Value
Def: RT traffic generated load, in % relative to Load Value
	Different definition between UTRAN and E-UTRAN, difficult to do the mapping.

	
	-UL/DL non-GBR PRB usage
Def: percentage of non-GBR traffic class PRB usage according to 36.314
	NRT Load Value
Def: NRT traffic generated load, in Low, Med, High, Overloaded
	Different definition between UTRAN and E-UTRAN, difficult to do the mapping.

	
	-UL/DL total PRB usage
Def: percentage of total PRB usage according to 36.314
	Load Value
Def: Load percentage of Cell Capacity Class
	Definition of the load in UTRAN and E-UTRAN is different.
However, if Cell Capacity Class Value is defined in E-UTRAN, both RAT can understand this IE as the % of the total capacity that is supported by a cell.

	4
	-
	Cell Capacity Class Value

Def: relative Cell Capacity between one cell and the other (for traffic purposes)
	There is no definition in E-UTRAN.
However, if the common IE is newly defined in UTRAN, Total PRB Usage in E-UTRAN can be understood as Load Value in UTRAN, and vice versa

	5
	(Newly defined) 
Generic Radio Resource Load Indicator
	(Newly defined)
Generic Radio Resource Load Indicator
	This information is newly defined in both UTRAN and E-UTRAN.
The (proposed) definition is: 
Total load of own RAT based on the load information defined for the concerning RAT,
- indication of Low, Med., High, Overloaded
or, 
- Overloaded and Not Overloaded


Proposal 2: It is proposed to agree on exchanging the load information in table 2.
Proposal 3: It is proposed to agree on exchanging the following resource related load information:
- HW Load Indicator. (New IE specification is needed in UTRAN)
- TNL Load Indicator. (New IE specification is needed in UTRAN)

Proposal 4: It is proposed to discuss and decide the following Radio Resource related load information.
- Option 1: Specifying Cell Capacity Class Value IE and Load Value in E-UTRAN, and the common usage in UTRAN and E-UTRAN
- Option 2: Specifying a (new) Generic Radio Resource Load Indicator IE in both UTRAN ad E-UTRAN, which is defined as the total load of own RAT based on the load information defined for the concerning RAT.
3. Summary and proposal
This document analyses the necessity of both load distribution mechanism by parameter adjustment and additional load prevention mechanism by simple notification in the inter-RAT mobility load balancing.

It is proposed for RAN3 to agree on the followings:

Proposal 1:
In addition to the load distribution mechanism by parameter adjustment, it is proposed that additional load prevention mechanism by simple notification is also supported in Inter-RAT Mobility Load Balancing function. 

Proposal 2:
It is proposed to agree on exchanging the load information in table 2.
- Cell Barred Information
- Cell Reserved for Operator Use
- CN Overload Active Indication
Proposal 3:
It is proposed to agree on exchanging the following resource related load information:
- HW Load Indicator. (New IE specification is needed in UTRAN)
- TNL Load Indicator. (New IE specification is needed in UTRAN)

Proposal 4: It is proposed to discuss and decide the following Radio Resource related load information.
- Option 1: Specifying Cell Capacity Class Value IE and Load Value in E-UTRAN, and their common usage in UTRAN and E-UTRAN
- Option 2: Specifying a (new) Generic Radio Resource Load Indicator IE in both UTRAN ad E-UTRAN, which is defined as the total load of own RAT based on the load information defined for the concerning RAT.
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