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	It’s concluded in stage 2 (see S2-143470, 23.203 CR 0950) that UE location information can be sent as part of RAN user plane congestion information to the PCRF. The PCRF can also restrict the reporting of location information as needed using Np reporting restriction.
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	1. Define a new AVP named Congestion-Area-Id to indicate the UE location information in RUCI.
2. Define new AVP(s) to disable or enable the reporting of UE location information as needed using Np reporting restriction.
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	The choice of UE location information transfer over Np is absent.
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…
Proposed changes:
*** 1st Change ***
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*** 2nd Change ***

4.3.1
RCAF 

The RCAF is a functional element which reports RAN User Plane Congestion Information (RUCI) via the Np interface to the PCRF to enable the PCRF to take the RAN user plane congestion status into account for policy decisions. RUCI includes the following information:

-
The user id (e.g. IMSI) identifying the UE impacted by congestion;

-
PDN ID for which congestion information is reported;
-
Congestion level information (either congestion level value or congestion level set id) of the UE impacted by congestion.
-
eNodeB identifier, ECGI or SAI identifying the eNodeB, E-UTRAN cell or Service Area respectively, serving the UE.
NOTE x1: 
In case of E-UTRAN, whether the eNodeB identifier or the ECGI are included in the RUCI is up to operator configuration in the RCAF.
The RCAF sends the RUCI to the PCRFs serving the UEs’ PDN connections as follows:
-
For a PDN connection in a non-roaming scenario the RCAF reports the RUCI to the PCRF.
-
For a PDN connection in a local breakout scenario, based on operator configuration, the RCAF reports the RUCI to the V-PCRF.

-
For a PDN connection in a home routed scenario, based on the roaming agreement with the HPLMN and operator configuration, the RCAF reports the RUCI to the H-PCRF.

NOTE x2: 
Reporting of congestion information to the HPLMN may be used e.g. in case of a group of PLMNs which belong to a single business entity.
The RCAF determines whether a given PDN connection is served in a local breakout or a home routed roaming scenario based on the APN operator identifier received as part of the APN information from the MME or the S4-SGSN as documented in 3GPP TS 23.401 [10] and 3GPP TS 23.060 [11], respectively.

The RCAF maintains a context on per UE basis. The context is identified by the IMSI. It contains the following information: 

· The previously reported congestion level over the Np reference point. 

· The reporting restrictions received from the PCRF on per UE per APN basis. The reporting restrictions are stored by the RCAF until the PCRF explicitly signals to remove the reporting restrictions.
Editor’s Note: The issue of RCAF optional usage of operator configuration to perform congestion information reporting on the Np interface for certain APNs only is FFS.
Editor’s Note: RUCI reporting with inclusion of UE location information is applicable for aggregated RUCI report.It is for further study how does UE location information be reported in aggregated RUCI report.
*** 3th Change ***

4.4.1.1
Non-aggregated RUCI report 
For a Non-aggregated RUCI report, the RCAF shall send an NRR command to the PCRF by including the user id within the Subscription-Id AVP, PDN ID within the Called-Station-Id AVP and a congestion level set id witin the Congestion-Level-Set-Id AVP if the reporting restriction was provided earlier or a congestion level value within the Congestion-Level-Value AVP if the reporting restriction was not provided earlier at the command level. The RCAF may also provide congestion area identifier of the UE within the Congestion-Location-Id AVP in the NRR command.
Once the PCRF receives the NRR command, the PCRF shall store the related info and respond with an NRA command including the logical PCRF id within the Logical-PCRF-Id AVP. The PCRF may use the RUCI received from the RCAF as input for policy decisions
Editor's note:
It is FFS whether the reporting restriction can be provided in the NRA command.
Editor’s note: It is FFS whether the NRR/NRA command is stateful or stateless.
Editor's note:
In order to enable the reporting restriction provisioning, the PCRF needs to know the identity of the RCAF. If the NRR/NRA is stateless, the additional AVP to contain the RCAF identity is needed.
*** 4th Change ***

4.4.2
Reporting Restriction Provisioning
If the RCAF has indicated support for reporting restriction provisioning in the first RUCI report received from a specific UE and PDN ID, the PCRF may use the Reporting Restriction Provisioning procedure to stop RUCI reporting for this specific UE and PDN ID and also to specify, modify or disable restrictions for RUCI reporting. The PCRF may also use this procedure to enable or disable the reporting of congestion area identifier as part of RUCI.
To initially apply this procedure, the PCRF shall send a Modify-UEcontext‑Request (MUR) command including the targeted Subscription-Id AVP indicating the identity of the UE, the Called-Station-Id AVP indicating the targeted PDN ID and one or more Congestion-Level-Definition AVP(s) including the defined congestion level set with the Congestion-Level-Set-Id AVP and corresponding congestion level(s) within the Congestion-Level-Range AVP.

Editor’s Note: It is FFS whether the reporting restriction can be provided in the NRA command. If this is decided the paragraph above needs to be updated.

The PCRF may modify currently active reporting restrictions. To do so the PCRF shall provide the complete list of congestion level sets and corresponding congestion levels to be used in the same manner as for the initial reporting restriction request, this complete list shall replace any previously provided list. 

If reporting restrictions has been activated for a specific UE and PDN ID, the PCRF may remove the reporting restrictions by, in the MUR command, including the Reporting-Restriction  AVP set to 0 (No reporting restriction), together with Subscription-Id AVP indicating the identity of the UE and the Called-Station-Id AVP indicating the targeted PDN ID.

The PCRF may disable RUCI reporting by, in the MUR command, including the RUCI-Reporting AVP set to 0 (Disable RUCI Reporting), together with Subscription-Id AVP indicating the identity of the UE and the Called-Station-Id AVP indicating the targeted PDN ID.
To enable RUCI Reporting if previously disabled, the PCRF in the MUR command shall include the RUCI-Reporting AVP set to1 (Enable RUCI Reporting), together with Subscription-Id AVP indicating the identity of the UE and the Called-Station-Id AVP indicating the targeted PDN ID. 
If reporting restrictions also applies, the PCRF shall include one or more Congestion-Level-Definition AVP(s) including the defined congestion level set with the Congestion-Level-Set-Id AVP and corresponding congestion level(s) within the Congestion-Level-Range AVP, within the same command. 
To provision the reporting restriction which enables the reporting of congestion area identifier of the UE as part of RUCI, the PCRF shall include Reporting-Restriction AVP set to 1 (Conditional reporting restriction) and Conditional-Restriction AVP with the bit 0 be set. To disable the reporting of congestion area identifier of the UE as part of RUCI, the PCRF shall include Reporting-Restriction AVP set to 1 (Conditional reporting restriction) and Conditional-Restriction AVP with the bit 0 be unset.
The RCAF acknowledges the received MUR command by sending a Modify-UEcontext‑Answer (MUA) command in all cases above.
Editor’s Note: It is for further study if Subscription-Id AVP and Called-Station-Id AVP needs to be included in the MUR command, it will depend on if stateless or stateful Diameter application is chosen or not.
Editor's note: More procedures may need to be defined if they were defined in stage 2.
Editor’s Note: It’s for further study whether the enabling/disabling the reporting of UE location information in RUCI has the dependency on the supported feature of resctriction provisioning.
*** 5th Change ***
5.4
Np specific AVPs

Table 5.4.1 describes the Diameter AVPs defined for the Np reference point, their AVP Code values, types, possible flag values, whether or not the AVP may be encrypted and what access types (e.g. 3GPP-EPS, etc.) the AVP is applicable to. The Vendor-Id header of all AVPs defined in the present document shall be set to 3GPP (10415).

Table 5.4.1: Np specific Diameter AVPs 

	
	
	
	
	AVP Flag rules (NOTE 1)
	
	
	

	Attribute Name
	AVP Code
	Clause defined
	Value Type (NOTE 2)
	Must
	May
	Should not
	Must not
	May Encr.
	Acc. Type
	Applicability
(NOTE 3)

	Aggregated-RUCI-Report
	aaaa
	5.4.1
	Grouped
	V, M
	P
	
	
	Y
	3GPP-EPS
	Both

	Conditional-Restriction
	iiii
	5.4.z
	Unsigned32
	V, M
	P
	
	
	Y
	
	

	Congestion-Area-Id
	jjjj
	5.4.x
	Grouped
	V, M
	P
	
	
	Y
	
	

	Congestion-Level-Definition
	bbbb
	5.4.2
	Grouped
	V, M
	P
	
	
	Y
	3GPP-EPS
	

	Congestion-Level-Range
	cccc
	5.4.3
	Unsigned32
	V, M
	P
	
	
	Y
	3GPP-EPS
	

	Congestion-Level-Set-Id
	dddd
	5.4.4
	Unsigned32
	V, M
	P
	
	
	Y
	3GPP-EPS
	

	Congestion-Level-Value
	eeee
	5.4.5
	Unsigned32
	V, M
	P
	
	
	Y
	3GPP-EPS
	Both

	eNodeB-Id
	kkkk
	5.4.y
	OctecString
	V, M
	P
	
	
	Y
	
	Both

	Logical-PCRF-Id
	ffff
	5.4.6
	UTF8String
	V, M
	P
	
	
	Y
	3GPP-EPS
	Both

	Reporting-Restriction
	gggg
	5.4.7
	Unsigned32
	V, M
	P
	
	
	Y
	3GPP-EPS
	

	RUCI-Reporting
	hhhh
	5.4.8
	Unsigned32
	V, M
	P
	
	
	Y
	3GPP-EPS
	

	NOTE 1:
The AVP header bit denoted as ‘M’, indicates whether support of the AVP is required. The AVP header bit denoted as ‘V’, indicates whether the optional Vendor-ID field is present in the AVP header. For further details, see IETF RFC 3588 [9].

NOTE 2:
The value types are defined in IETF RFC 3588 [9].
NOTE 3:
AVPs marked with “Both” are applicable to both charging control and policy control. 


*** 6th Change ***

5.4.7
Reporting-Restriction AVP
The Reporting-Restriction AVP (AVP code gggg) is of type Unsigned32, and it is used to turn off reporting restrictions between the PCRF and RCAF.

The following value is defined:

0 (No reporting restriction):

This value shall be used by the PCRF to indicate to the RCAF that there are no restrictions on congestion reporting for a specific UE and PDN ID.
1 (Conditional reporting restriction):

This value shall be used by the PCRF to indicate to the RCAF that there are conditional restrictions on congestion reporting for a specific UE and PDN ID.
2 (Unconditional reporting restriction):

This value shall be used by the PCRF to indicate to the RCAF that there are unconditional restrictions on congestion reporting for a specific UE and PDN ID.
Editor’s Note:  The usage of value 1 (Conditional reporting restriction) and 2(Unconditional reporting restriction) in this AVP needs further study.
*** 7th Change ***

5.4.x
Congestion-Location-Id AVP

The Congestion-Location -Id AVP (AVP code jjjj) is of type Grouped, and it indicates the identifier of a congested location in which the UE is currently located. The congested location is one of the following: the eNodeB, E-UTRAN cell or Service Area serving the UE. If ECGI is included in the 3GPP-User-Location-Info AVP within Congestion-Location-Id AVP, then the eNodeB ID within eNodeB-ID AVP shall not be included in this AVP. This AVP is provided in the RUCI on per UE basis.
AVP Format:

Congestion-Area-ID ::= 
< AVP Header: jjjj >








[ 3GPP-User-Location-Info ]








[ eNodeB-ID ]







*[ AVP ]
*** 8th Change ***

5.4.y
eNodeB-ID AVP

The eNodeB-ID AVP (AVP code kkkk) is of type OctetString, and indicates the eNodeB in which the UE is currently located. The AVP shall be coded as in subclause 8.51 of 3GPP TS 29.274 [yy].
*** 9th Change ***

5.4.y
Conditional-Restriction AVP

The Conditional-Restriction AVP (AVP code iiii) is of type Unsigned32 and it shall contain a bit mask. The Reporting-Restriction AVP shall be set to 1 (Conditional reporting restriction) when this AVP is to be configured. The bit 0 shall be the least significant bit. For example, to get the value of bit 0, a bit mask of 0x0001 should be used. The meaning of the bits shall be as defined below:

Table 5.3.102: Credit-Management-Status

	Bit
	Name
	Description

	0
	UE location info included in RUCI
	This bit, when set, indicates that the location information of the UE is included in RUCI for reporting.


*** 10th Change ***

5.5
Np re-used AVPs

5.5.1 
General
Table 5.5.1 lists the Diameter AVPs re-used by the Np reference point from other existing Diameter Applications, reference to their respective specifications, short description of their usage within the Np reference point, the applicability of the AVPs to a specific access, and which supported features the AVP is applicable to. AVPs from existing Diameter Applications, except for the AVPs from Diameter base protocol, do not need to be supported. The AVPs from Diameter base protocol are not included in table 5.5.1, but they are re-used for the Np reference point. Unless otherwise stated, re-used AVPs shall maintain their ‘M’, ‘P’ and ‘V’ flag settings. Where RADIUS VSAs are re-used, unless otherwise stated, they shall be translated to Diameter AVPs as described in RFC 4005 [6] with the exception that the ‘M’ flag shall be set and the ‘P’ flag may be set.

Table 5.5.1: Np re-used Diameter AVPs
	Attribute Name
	Reference
	Description
	Acc. Type
	Applicablity
(note 1)

	Called-Station-Id
	IETF RFC 4005 [6]
	The address the user is connected to (i.e. the PDN identifier). 
	3GPP EPS
	Both

	Subscription-Id
	IETF RFC 4006 [7]
	The identification of the subscription (i.e. IMSI)
	3GPP EPS
	Both

	Supported-Features
	3GPP TS 29.229 [8]
	If present, this AVP informs the destination host about the features that the origin host requires to successfully complete this command exchange
	3GPP EPS
	Both

	3GPP-User-Location-Info
	3GPP TS 29.061 [xx]
	Indicates details of where the UE is currently located. Only SAI (Geographic Location Type set to 1) or ECGI (Geographic Location Type set to 129) is included in this information.
	
	Both

	NOTE 1:
AVPs marked with “CC” are applicable to charging control, AVPs marked with “PC” are applicable to policy control and AVPs marked with “Both” are applicable to both charging control and policy control.


*** 11th Change ***

5.7.1
Non-Aggregated-RUCI-Report-Request (NRR) command
The NRR command, indicated by the Command-Code field set to xxxxxx and the 'R' bit set in the Command Flags field, is sent by the RCAF to the PCRF as part of the Non-aggregated RUCI report procedure.
Message Format:

<NR-Request> ::= <Diameter Header: xxxxxx, REQ, PXY >





< Session-Id >




{ Auth-Application-Id }





{ Auth-Session-State }




{ Origin-Host }




{ Origin-Realm }




{ Destination-Realm }




[ Destination-Host ]




[ Origin-State-Id ]




[ Subscription-Id ]




[ Called-Station-Id ]




[ Congestion-Level-Value ]




[ Congestion-Level-Set-Id ]




[ Congestion-Location-Id ]




*[ Proxy-Info ]




*[ Route-Record ]




*[ Supported-Features ]




*[ AVP ]
*** End of Changes ***
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