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1. Introduction
This document discusses the necessity to transfer E-UTRAN access related information to UTRAN and vice versa to aid a more accurate redirection command to a target RAT taking into consideration the status and availability of access related condition and resource in the target RAT. This document also proposes the actual access-related information to be transferred and the necessary modification in S1AP and RANAP specification to achieve the abovementioned purpose.
2. Discussion1: Redirection function in UTRAN
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2.1 Fast Redirection function in UTRAN

Figure 1: Fast Redirection in overlayed cell with access-related information
Figure 1 shows one deployment scenario when E-UTRAN area is deployed such that it overlays with the UTRAN area.
This scenario triggers the necessity to perform a fast redirection from UTRAN to E-UTRAN when a UE camping in UTRAN area is moving towards the area which UTRAN and E-UTRAN area are overlayed, and it originates a call there. The purpose of this function is to enable the UE to originate a call from the RAT which will give better user experience. 

This redirection mechanism is already supported in Rel.8 RRC specification [1], i.e. by adding a Redirection Info IE within the RRC CONNECTION REJECT message, which includes the list frequency and blacklisted cells in the overlayed target RAT.
2.2 The necessity of transferring E-UTRAN access related information

When fast redirection is performed, it would be preferable if the source RAT is aware of the condition of the redirection target RAT, since basically in this case the source RAT blindly asks the UE to connect to the target RAT. In this case, to be able to set the optimum setting of the Redirection Info IE in order to minimize the failure rate of originated call after fast redirection, the UTRAN needs to be aware of at least the following access related information of the cells in E-UTRAN, :
· Barring and restriction information of each cell, or whether the possibly connected MME of the eNB in the redirection target is having an overload condition or not.

· Information of the resources of the overlayed cells, e.g. Hardware Resource, Radio Resource (PRB resource).

The following explains the occurrences in the fast redirection from UTRAN with consideration of the access-related information of the cell in E-UTRAN, as illustrated in figure1.

· 1: Access-related information of the overlayed E-UTRAN cells is transferred to the UTRAN. This procedure may be performed whenever the setting of access restriction is changed in the E-UTRAN cell.
· 2: The UE is camped in UTRAN
· 3: The UE is entering the area where UTRAN and E-UTRAN cells are overlayed.
· 4: The UE originates a call in the abovementioned area. (towards the UTRAN)
· 5: The UTRAN reject the UE RRC connection and send the ‘redirection information’ with consideration of the information in 1, so that UE will camp in E-UTRAN area and originates the call there.
Hence, it is considered necessary to convey the abovementioned access-related information from E-UTRAN to UTRAN to facilitate the optimum setting of target in the redirection procedure and minimizing the failure rate of originated call in fast redirection.

3. Discussion 2: Redirection from E-UTRAN

Redirection from E-UTRAN, i.e. RRC Connection Release with Redirection, was defined for the purpose of directing a UE to camp in the designated RAT after receiving RRC Connection Release from E-UTRAN, independent whether after camping, the UE has to originate a call or not. Hence, the purpose is slightly different from the redirection function in UTRAN discussed in discussion 1. 

The ‘redirection information’ received in RRC Connection Release from E-UTRAN is only the type of RAT, there is no frequency or cell level information such as the redirection from UTRAN [2]. Hence, in this case, the necessity to convey cell level access-related information which contains load, barring and resource information from UTRAN to E-UTRAN is not as important as the scenario in discussion 1, i.e. redirection from UTRAN.
However, in an overlayed cells scenario, access-related information such as load, barring and resource information from the other overlayed RAT would be useful to decide whether it is worth to make a UE camp in the other overlayed RAT with access condition shown by the transferred information.
Therefore, it is considered useful to have a means to convey access-related information from UTRAN to E-UTRAN.
4. Proposed Solution 
 To enable the transfer of access related information between E-UTRAN and UTRAN, the following network signalling support are necessary:
Proposal 1: Reusing S1 eNB/MME Direct Information Transfer procedure to transfer the necessary access-related information from E-UTRAN to UTRAN and vice versa.

Proposal 2: Reusing RANAP Direct Information Transfer procedure to transfer the necessary access-related information from E-UTRAN to UTRAN and vice versa.

Proposal 3: The following access-related information are necessary to be transferred from E-UTRAN cell.
 - Whether the MME overload status is active in eNB, e.g. Overload Start is activated or not.
 - Cell Barred information
 - Cell Reserved for Operator Use
 - The resources information of the cell, i.e.:
     - Hardware Resource,
     - TNL Load
     - Radio Resource (PRB resource information, e.g. GBR per PRB, non GBR per PRB)
Proposal 4: The following access-related information are necessary to be transferred from UTRAN.
- Whether the CN overload status is active RNC , e.g. Overload procedure from CN is activated or not. Overload
- Cell Barred information
- Cell Reserved for Operator Use
- The resources information of the cell, e.g. Transmitted Carrier Power
5. Summary and proposal

The necessity of transferring access-related information from E-UTRAN to UTRAN and vice versa was explained. Fast redirection procedure and overlayed cell deployment scenario which triggers the necessity was also discussed.

It is proposed that RAN3 discusses the necessity of transferring access-related information from E-UTRAN to UTRAN and vice versa, and agreed to the proposed solution in section 4.
If the proposal is agreed, NTT DOCOMO is willing to prepare the necessary set of CRs (stage2, RANAP and S1AP).
6. Reference
[1] TS25.331, v.8.5.0
[2] TS36.331, v.8.5.0. 
[3] R2-083929, Inter-RAT mobility UMTS<->LTE, NTT DOCOMO.

ANNEX1: Necessary changes in S1AP specification
The following are the necessary changes in S1AP to transfer access-related information from E-UTRAN to UTRAN:
8.13
eNB Direct Information Transfer

8.13.1
General

The purpose of the eNB Direct Information Transfer procedure is to transfer RAN information from the eNB to the MME in unacknowledged mode. The MME does not interpret the transferred RAN information.

This procedure uses non-UE associated signalling.

8.13.2
Successful Operation

8.13.2.1
eNB Direct Information Transfer
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Figure 8.13.1.2-1: Information Request procedure. Successful operation.

The procedure is initiated with a ENB DIRECT INFORMATION TRANSFER message sent from the eNB to the MME.

The RIM Transfer IE shall contain RIM Routing Address IE that identifies the final RAN destination node where the RIM information needs to be transferred by the core network.
The E-UTRAN Access Info IE shall contain E-UTRAN Routing Address IE that identifies the final RAN destination node where the access-related E-UTRAN information needs to be transferred by the core network.
8.13.3
Abnormal Conditions

Not applicable.

8.14
MME Direct Information Transfer

8.14.1
General

The purpose of the MME Direct Information Transfer procedure is to transfer RAN information from the MME to the eNB in unacknowledged mode. 

This procedure uses non-UE associated signalling.

8.14.2
Successful Operation

8.14.2.1
MME Direct Information Transfer
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Figure 8.14.1.2-1: MME Direct Information Transfer procedure. Successful operation.

The procedure is initiated with a DIRECT INFORMATION TRANSFER message sent from the MME to the eNB. 

8.14.3
Abnormal Conditions

Not applicable.

9.1.14
eNB DIRECT INFORMATION TRANSFER

This message is sent by the eNB in order to transfer specific information. 

Direction: eNB ( MME.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	Information Transfer Type
	M
	
	9.2.1.55
	
	YES
	ignore


9.1.15
MME DIRECT INFORMATION TRANSFER

This message is sent by the MME in order to transfer specific information. 

Direction: MME ( eNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	Information Transfer Type
	M
	
	9.2.1.55
	
	YES
	ignore


Parts not effected is not shown
9.2.1.55
Inter-system Information Transfer Type

Indicates the type of information that the eNB requests to transfer.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Choice Inter-system Information Transfer Type
	
	
	
	

	>RIM Transfer 
	
	
	9.2.3.23
	

	>E-UTRAN Access Info
	
	
	9.2.3.x1
	

	>UTRAN Access Info
	
	
	9.2.3.y1
	


9.2.3.x1
E-UTRAN Access Info
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	E-UTRAN Access Info
	
	
	
	

	>E-UTRAN Access Related Information 
	M
	
	9.2.3.x3
	

	>E-UTRAN Routing Address
	O
	
	9.2.3.x2
	


	
	
	
	
	


9.2.3.x2
RAN Routing Address
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Target ID
	
	
	9.2.1.6
	

	Source ID
	
	
	9.2.1.5
	


9.2.3.x3
E-UTRAN Access Related Information

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Overload Start activation status
	O
	ENUMERATED(activated, not activated)
	
	This IE indicates whether the Overload Start from MME is activated in the eNB or not.

	Served Cells
	
	1 to maxCellineNB
	
	

	>PCI
	
	INTEGER (0..503, …)
	
	Physical Cell Identifier of the served cell

	>E-UTRAN Cell ID
	
	
	
	

	>Cell Reserved For Operator Use
	
	
	
	Contains cellReservedForOpeartorUse IE as defined in TS36.331

	>Cell Barred
	
	
	
	Contains cellBarred IE as defined in TS36.331

	>Radio Resource Status
	
	
	
	Contains:

- UL/DL PRB Usage for GBR bearer and Non GBR bearer

-Total UL/DL PRB Usage

	>Hardware Load
	
	
	
	Contains the load indicator of the equipment’s hardware (CPU)

	>TNL Load
	
	
	
	Contains the Transport Network (Backhaul) Load Indicator 


9.2.3.y1
UTRAN Access Info
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UTRAN Access Info
	
	
	
	

	> UTRAN Access Related Information 
	M
	
	9.2.3.y
	

	> UTRAN Routing Address
	O
	
	9.2.3.x2
	


9.2.3.y2
UTRAN Access Related Information

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Overload activation status
	O
	ENUMERATED(activated, not activated)
	
	This IE indicates whether the Overload from CN (SGSN) is activated in the eNB or not.

	Served Cells
	
	1 to maxCellineNB
	
	

	>Scrambling Code
	M
	INTEGER (0..503, …)
	Scrambling Code of the served cell
	

	>UTRAN Cell ID
	M
	
	
	

	>Cell Reserved For Operator Use
	M
	
	
	

	>Cell Barred
	M
	
	
	

	>Radio Resource Status
	M
	
	
	Contains DL Transmitted Carrier Power

	>Hardware Load
	M
	
	
	Contains the load indicator of the equipment’s hardware (CPU)

	>TNL Load
	M
	
	
	Contains the Transport Network (Backhaul) Load Indicator


ANNEX2: Necessary Changes in RANAP
The following are the necessary changes in S1AP to transfer access-related information from UTRAN to E-UTRAN:
8.34
Direct Information Transfer

8.34.1
General

The purpose of the Direct Information Transfer procedure is to transfer some information from the RNC to the CN or vice versa in unacknowledged mode.

This procedure uses connectionless signalling.

8.34.2
Successful Operation

8.34.2.1
Direct Information Transfer initiated from the RNC
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Figure 42: Information Request procedure. Successful operation.

The procedure is initiated with a DIRECT INFORMATION TRANSFER message sent from the RNC to the CN. 

The DIRECT INFORMATION TRANSFER message shall include the following IEs:

- 
Inter-system Information Transfer Type,

-
Global RNC-ID,

-
CN Domain Indicator,
The Inter-system Information Transfer Type IE indicates the nature of the transferred information.

When the transferred information is of RIM nature, the RIM Information IE within the RIM Transfer IE shall contain a BSSGP RIM PDU. The final RAN destination node where the RIM information needs to be routed by the CN shall be indicated in the RIM Routing Address IE within the RIM Transfer IE and shall include the identity of a GSM cell to identify a target BSS.
When the transferred information is of access information transfer nature; the UTRAN Access Info IE shall contain the access status and load information of the E-UTRAN cell.
8.34.2.1.1
Successful Operation for GERAN Iu mode

In the case of a Direct Information Transfer procedure initiated from GERAN Iu mode BSC, the final RAN destination node where the RIM information needs to be routed by the CN shall be indicated in the RIM Routing Address IE within the RIM Transfer IE and may include the identity of either a GSM cell to identify a target BSS or the Target RNC-ID IE including the RAC IE to identify a target RNC.

8.34.2.2
Direct Information Transfer initiated from the CN
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Figure 43: Information Request procedure. Successful operation.

The procedure is initiated with a DIRECT INFORMATION TRANSFER message sent from the CN to the RNC. 

The DIRECT INFORMATION TRANSFER message shall include the following IEs:

- 
Inter-system Information Transfer Type,

-
CN Domain Indicator,
The DIRECT INFORMATION TRANSFER message may include the following IEs:

-
Global CN-ID.
The Global CN-ID IE shall be included only when the CN node sending the message is not the default CN node of the RNC.

The Inter-system Information Transfer Type IE indicates the nature of the transferred information.

When the transferred information is of RIM nature, the RIM Information IE within the RIM Transfer IE shall contain a BSSGP RIM PDU. The RIM Routing Address IE shall not be present since the RNC is the final destination node.
When the transferred information is of access information transfer nature; the E-UTRAN Access Info IE shall contain the access status and load information of the E-UTRAN cell.
8.34.3
Abnormal Conditions

Not applicable.

Parts not affected are not shown
DIRECT INFORMATION TRANSFER

This message is sent by both the RNC and the CN in order to transfer specific information. 

Direction: RNC ( CN and CN ( RNC.

Signalling bearer mode: Connectionless.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	Inter-system Information Transfer Type
	O
	
	9.2.1.62
	
	YES
	ignore

	CN Domain Indicator
	M
	
	9.2.1.5
	
	YES
	ignore

	Global RNC-ID
	O
	
	9.2.1.39
	If the Extended RNC-ID IE is included in the message, the RNC-ID IE in the Global RNC-ID IE shall be ignored.
	YES
	ignore

	Global CN-ID
	O
	
	9.2.1.46
	
	YES
	ignore

	Extended RNC-ID
	O
	
	9.2.1.39a
	The Extended RNC-ID IE shall be used if the RNC identity has a value larger than 4095.
	YES
	reject


9.2.1.62
Inter-system Information Transfer Type

Indicates the type of information that the RNC requests to transfer.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Choice Inter-system Information Transfer Type
	
	
	
	

	>RIM Transfer 
	
	
	9.2.3.30
	

	     >E-UTRAN Access Info
	
	
	
	abovementioned 9.2.3.x1

	>UTRAN Access Info
	
	
	
	Abovementioned 9.2.3.y1
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