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1. Introduction
In the RAN3#65 meeting, the following was discussed:

· for inter RAT case, the main objective may not be to ‘evenly’ balance the load.
· “off-loading” by means of redirection in Mobility Load Balancing use case was identified as open issue.
This document discusses a solution to offload the existing load in the serving RAT by means of redirecting UE to different RAT and proposes the actual load information to be exchanged.
2. Discussion
2.1 Discussion1: Redirection function and MLB
Redirection function in the RRC is used to re-direct a UE to different RAT of different frequency, to minimise the necessary time to perform cell selection procedure in idle mode. The information about target RAT and/or frequency is included in the Redirection Info which is sent to the UE using the corresponding procedure. The following re-direction functions are supported in RRC rel.8.

1. Release with redirection
UE is redirected to different RAT/frequency during the RRC connection release procedure. 

2. Fast redirection 
UE is redirected to different RAT/frequency during RRC connection reject procedure. 

(See ANNEX for the excerpt of the RRC procedure) 
In term of Mobility Load Balancing use case, redirection can be use as a mean to offload the network whenever it is considered necessary, e.g. in the load balancing condition. For example,
- an E-UTRAN eNB (or UTRAN RNC) can reduce its load by releasing a UE (i.e. using release with redirection) and send it to different RAT or frequency overlaid with the present serving cell. 
- a UTRAN RNC can prevent additional load by performing fast redirection by rejecting the RRC connection of a UE while sending (redirecting) it to another overlaid RAT or frequency.
2.2 Discussion 2: 
The necessary knowledge in the NW before performing redirection

A serving node (e.g. eNB or RNC) should be aware of the load and access condition of the target RAT when it indicates a UE to perform a redirection. This is to ensure that the target RAT will have the necessary resource to admit the UE. This awareness can be made possible by exchanging load-and-access related information between the serving and target node.
As illustrated in the table 1, if the serving node is aware of the load and accessibility condition of the surrounding target RAT by means of information exchange (e.g. load information or access barring condition), it can decide to which RAT the UE should be redirected or whether it is best not to redirect a UE.
One possible consequence if there is no exchange of the necessary information is that the serving node may assigned a random RAT with frequency which is applying access barring, and this will lead to UE not being able to access to a RAT which is assigned to it (e.g. bad NW service experience in the UE)
Table 1:  Description of redirection cases with awareness of access related information
	No
	Item
	UTRAN to E-UTRAN 
Fast Redirection case
	UTRAN to E-UTRAN Release with Redirection case

	1.
	Procedure
Illustration
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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 and on its own load condition, 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 an on its own load condition, RNC can promptly decide whether the UE should be redirected to camp in 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. 


2.3 Discussion 3: The actual access related information to be exchanged
Similar with the discussion in load-related information exchange for HO parameter optimisation, the exchanged information should be those that can be used and recognised in all involving RATs to assess the target load and accessibility condition. 
The load related information defined in Rel.8 and the ‘composite’ load indicator defined in the previous RAN3#65 would be enough for the source node to assess the target load condition. 
In addition to those load related information, the following table 2 shows the necessary information that can be used to assess the target accessibility condition and how they can be understood in the involved RATs.
Table 2: Access related information and their mapping in each RAT
	No
	Access related information in E-UTRAN
	Access related nformation 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.


2.3 Achievable result
Redirection function with the awareness of the surrounding load and access condition shall be able to achieve the following:

1. Effective offloading method

Especially in area with overlaid cells/RAT, this function gives a prompt offloading result whenever the source node feels necessary, compare to parameter optimisation solution which will need sometime to converge.

2. Effective prevention of additional load (redirection source side)

Especially with fast redirection function, the redirection source node can effectively prevent an additional load by rejecting the UE connection request. 
4. Effective method to avoid load being transferred (potential target side)
Notifying the access related information (e.g. access barring condition) of own cell can effectively prevent the addition of load from the surrounding cells. The notification should be understood by the surrounding cells as such so that the surrounding cells should not redirect a UE to the cell with limited access (e.g. barred).
5. Prevention of wasting NW resource usage

Any procedure triggered towards an overloaded cell will likely be failed; hence it will waste the NW resource usage, e.g. TNL, processor, etc.
6. Good UE connection experience


The source node can take into account the surrounding cell accessibility condition before triggering each redirection procedure. This will minimised the possibility that the assigned RAT is barred or applying access barring. 
3. Summary and proposal
This document discussed the solution to offload existing load by means of redirection UE to different RAT, and proposed the actual information to be exchanged.
It is proposed for RAN3 to agree on the followings:

Proposal 1:
It is proposed for RAN3 to agree on the effectiveness of redirection function in mobility load balancing use case.
Proposal 2:
It is proposed to agree on exchanging the access related information in table 2.
- Cell Barred Information
- Cell Reserved for Operator Use
- CN Overload Active Indication
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ANNEX

Redirection function in UTRAN

10.3.3.29
Redirection info
This IE is used to redirect the UE to another frequency or other system. With the Release 6 version a list of cells may be provided to the UE, where cell selection shall be started.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	CHOICE Redirection Information
	MP
	
	
	
	

	>Frequency info
	
	
	Frequency info 10.3.6.36
	
	

	>Inter-RAT info
	
	
	Inter-RAT info 10.3.7.25
	
	


10.2.36
RRC CONNECTION REJECT
The network transmits this message when the requested RRC connection cannot be accepted.


RLC-SAP: UM


Logical channel: CCCH


Direction: UTRAN ( UE

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Message Type
	MP
	
	Message Type
	
	

	UE information elements
	
	
	
	
	

	RRC transaction identifier
	MP
	
	RRC transaction identifier 10.3.3.36
	
	

	Initial UE identity
	MP
	
	Initial UE identity 10.3.3.15
	
	

	Rejection cause
	MP
	
	Rejection cause 10.3.3.31
	
	

	Wait time
	MP
	
	Wait time 10.3.3.50
	
	

	Redirection info
	OP
	
	Redirection info 10.3.3.29
	
	

	Counting completion
	OP
	
	Enumerated (TRUE)
	This field may be present if the Rejection Cause is set to “unspecified” otherwise it shall be ignored.
	REL-6


Redirection function in E-UTRAN

(TS 36.311 5.3.1.1)
The release of the RRC connection is initiated by E-UTRAN. The procedure may be used to re-direct the UE to another frequency or RAT.
Excerpt of IE in the RRC Connection Release message

deleted
RRCConnectionRelease-r8-IEs ::=

SEQUENCE {


releaseCause





ReleaseCause,


redirectedCarrierInfo



RedirectedCarrierInfo



OPTIONAL,
-- Need ON


idleModeMobilityControlInfo


IdleModeMobilityControlInfo


OPTIONAL,
-- Need OP


nonCriticalExtension



SEQUENCE {}






OPTIONAL
-- Need OP

}

deleted

RedirectedCarrierInfo ::=


CHOICE {


eutra







ARFCN-ValueEUTRA,


geran







CarrierFreqsGERAN,


utra-FDD






ARFCN-ValueUTRA,


utra-TDD






ARFCN-ValueUTRA,


cdma2000-HRPD





CarrierFreqCDMA2000,


cdma2000-1xRTT





CarrierFreqCDMA2000,


...

}

deleted
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