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change:

	Several Editor’s notes on including UE location information in aggregated RUCI reporting are not resolved yet. In the CT3 #79 meeting, a new AVP named Congestion-Location-Id has been defined to indicate the UE location information in RUCI. This AVP should also be combined into Aggregated-RUCI-Report AVP in case of aggregated RUCI reporting.

	
	

	Summary of 
change:                (

	Add the Congestion-Location-Id AVP in the Aggregated-RUCI-Report AVP to support UE location information in aggregated RUCI reporting. The solution is based on Alternative 3 in the discussion part.


	
	

	Consequences    (
  
if not agreed:
	The implementation of UE location information reporting in RUCI is not complete. 

	
	

	Other specs         (

	

	affected(if any):
	

	
	 

	
	

	Other comments (

	


Additional discussion(if needed):
Currently the Aggregated-RUCI-Report AVP is defined as follows (see subclause 5.3.2 of 3GPP TS 29.217). It allows the aggregated reporting of user id list (in *[ Subscription-Id]) for the specific Congestion-Level-Value or Congestion-Level-Set-Id, and the Called-Station-Id.
Aggregated-RUCI-Report ::= < AVP Header: aaaa >






[ Congestion-Level-Value ]






[ Congestion-Level-Set-Id ]






[ Called-Station-Id ]






[ Congestion-Location-Id ]





*[ Subscription-Id ]





*[ AVP ]
When UE location information (identified by Congestion-Location-Id) is introduced in this structure, there are two alternatives for the implmentation:

Alternative 1: Define a new AVP (e.g. named UE-Information) to include both Subscription-Id AVP and Congestion-Location-Id AVP, and replace the exsiting multiple instance of Subscription-Id with the multiple instance of new UE-information AVP.

Alternative 2: Insert the Congestion-Location-Id AVP directly in Aggregated-RUCI-Report AVP, and reuse the AVP representation of *[ Subscription-Id] to allow the aggregated reporting of user id list for the specific Congestion-Level-Value or Congestion-Level-Set-Id, Called-Station-Id and Congestion-Location-Id AVP.
In Alternative 1, the same Congestion-Location-Id AVP may occur for multiple times in the aggregated-RUCI-Report AVP, i.e. in case that several users are located in the same cell for the specific Congestion-Level-Value or Congestion-Level-Set-Id, and the Called-Station-Id. Therefore, redundant location information is carried by the Aggregated-RUCI-Report AVP and the the space of the message is not fully utilized.

However, Alternative 2 provides a fine-granularity of aggregated user ids in the Aggregated-RUCI-Report AVP (cell or SAI level compared with the previous APN level). No duplicated information is included in the same Aggregated-RUCI-Report AVP. Another benefit of Alternative 2 is, when the PCRF disables the reporting of congestion location id as part of RUCI for specific UEs, the user id list of those UEs can reuse the original structure of Aggregated-RUCI-Report (without the occurrence of Congestion-Location-Id AVP) for aggregated reporting.

After online discussion during 3GPP CT3 #80 meeting, the group agreed to adopt the following solution to combine both Alternative 1 and Alternative 2 for optimizing the storage of Diameter messages during the aggregated RUCI reporting procedure.
Alternative 3: Define a new AVP named Aggregated-Congestion-Info to include a list of user ids (i.e. IMSI) and optionally the congestion location id in which the list of user ids are located. The new AVP replaces the exsiting Subscription-Id AVP within Aggregated-RUCI-Report AVP and it can also have multiple instance in one Aggregated-RUCI-Report AVP.

It’s proposed to implement UE location information in aggregated RUCI report with Alternative 3.
Proposed changes:
*** 1st 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 1: 
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 2:
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.
NOTE 3: 
Operator configuration can be used to limit RUCI reporting on the Np interface to certain APNs only.
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.

*** 2nd Change ***

4.4.1.3
Aggregated RUCI report 

For an Aggregated RUCI report, the RCAF shall aggregate the RUCIs of different user ids and PDN IDs that have same destination PCRF. The RCAF shall send an ARR command to the destination PCRF by including the PCRF id within the Destination-Host AVP, one or more Aggregated-RUCI-Report AVP with a congestion level set id within 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, the PDN ID within the Called-Station-ID AVP and a list of aggregated congestion information within the Aggregated-Congestion-Info AVP.
NOTE x1: 
Each instance of Aggregated-RUCI-Report AVP aggregates the user id list of the subscribers that share the same level of congestion or share the same congestion level set id.
NOTE x2: 
When the RCAF assembles a Diameter ARR command, if the message length of ARR command has exceeded the maximum length of Diameter message which can be configurable, the RCAF can devide the original ARR command into multiple aggregated RUCI messages for the delivery over Np reference point.
 
Once the PCRF receives the ARR command, the PCRF shall store the related info and respond with an ARA command. The PCRF may use the RUCI received from the RCAF as input for policy decisions.
*** 3rd Change ***

5.3.1
General
Table 5.3.1.1 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 5.3.1.1: 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.
	Applicability
(NOTE 3)

	Aggregated-RUCI-Report
	aaaa
	5.3.2
	Grouped
	V, M
	P
	
	
	Y
	Both

	Congestion-Level-Definition
	bbbb
	5.3.3
	Grouped
	V, M
	P
	
	
	Y
	Both

	Congestion-Level-Range
	cccc
	5.3.4
	Unsigned32
	V, M
	P
	
	
	Y
	Both

	Congestion-Level-Set-Id
	dddd
	5.3.5
	Unsigned32
	V, M
	P
	
	
	Y
	Both

	Congestion-Level-Value
	eeee
	5.3.6
	Unsigned32
	V, M
	P
	
	
	Y
	Both

	Congestion-Location-Id
	jjjj
	5.3.9
	Grouped
	V, M
	P
	
	
	Y
	Both

	Aggregated-Congestion-Info
	yyyy
	5.3.xx
	Grouped
	V,M
	P
	
	
	Y
	Both

	Congestion-Restriction
	iiii
	5.3.11
	Unsigned32
	V, M
	P
	
	
	Y
	both

	eNodeB-Id
	kkkk
	5.3.10
	OctecString
	V, M
	P
	
	
	Y
	Both

	IMSI-List
	zzzz
	5.3.yy
	OctecString
	V, M
	P
	
	
	Y
	Both

	RCAF-Id
	xxxx
	5.3.12
	DiameterIdentity
	V, M
	P
	
	
	Y
	Both

	Reporting-Restriction
	gggg
	5.3.7
	Unsigned32
	V, M
	P
	
	
	Y
	Both

	RUCI-Action
	hhhh
	5.3.8
	Unsigned32
	V, M
	P
	
	
	Y
	Both

	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. 


*** 4th Change ***

5.3.2
Aggregated-RUCI-Report AVP

The Aggregated-RUCI-Report AVP (AVP code aaaa) is of type Grouped, and it is used to contain the congestion level value or congestion level set id for a set of users which have same PCRF for the same PDN ID. 
The congestion-Level-Value AVP contains the congestion level value if the PCRF did not provide the reporting restriction earlier for the user id and PDN ID.
The Congestion-Level-Set-Id AVP contains the congestion level set identifier between the PCRF and the RCAF if the PCRF provided the reporting restriction earlier for the user id and PDN ID.
The Called-Station-Id AVP contains the PDN ID.

The Aggregated-Congestion-Info AVP indicates the list of users included in the IMSI-List AVP and the congested location included in the Congestion-Location-Id AVP (if applicable), where a congestion level included in the Congestion-Level-Value AVP or congestion level set included in the Congestion-Level-Set-Id AVP apply. If the Congestion-Location-Id AVP is absent, the IMSI-List AVP indicates a list of user ids for the Congestion-Level-Value AVP or Congestion-Level-Set-Id AVP.
Aggregated-RUCI-Report ::= < AVP Header: aaaa >






[ Congestion-Level-Value ]






[ Congestion-Level-Set-Id ]






[ Called-Station-Id ]






*[ Aggregated-Congestion-Info ]





*[ AVP ]
Editor's note:
It is FFS whether the Called-Station-ID AVP is included in the Aggregated-RUCI-Report.
Editor's note:
It is FFS whether the Subscription-Id AVP can be replaced by a new defined AVP to save the space of the message.

Editor’s note: Other structure of the Aggregated-RUCI-Report needs to be considered.
*** 5th Change ***

5.3.xx
Aggregated-Congestion-Info AVP
The Aggregated-Congestion-Info AVP (AVP code yyyy) is of type Grouped. It contains a list of user ids identified by IMSI and optionally the congestion location id in which the list of user ids are located.
Aggregated-Congestion-Info ::= < AVP Header: yyyy >






[ Congestion-Location-Id- ]






[ IMSI-List ]





*[ AVP ]
*** 6th Change ***

5.3.yy
IMSI-List AVP
The IMSI-List AVP (AVP code zzzz) is of type OctecString, and it contains a list of user ids identified by IMSI. Each IMSI is encoded as TBCD digits, i.e. digits from 0 through 9 are encoded "0000" to "1001". Each IMSI is encoded as 8 octets. If the length of the IMSI is 14, then the last octet is encoded as 1111 1111. When there is an odd number of digits, bits 8 to 5 of the last octet are encoded with the filler "1111". The maximum number of digits is 15.

*** End of Changes ***
�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 29.163. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the version of the draft specification here. This number is the version of the draft specification to which the PCR was written and (normally) to which it will be applied if it is agreed.  Make sure that the latest version of the draft specification  is used when creating the PCR. If unsure what the latest version is, go to  http://www.3gpp.org/ftp/specs/latest-drafts/� HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ���


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the PCR. It should be no longer than one line. 


One or more organizations (3GPP Individual Members) which drafted the PCR and are presenting it to the Working Group.


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change.  A list of work item acronyms can be found in the 3GPP work plan and/or the meeting agenda�


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this PCR were to be rejected. 


�PAGE \# f"'Page: '#'�'"  �� If  other specs are affected by this change, then indicate the TS/TR number and the tdoc numbers of the  relevant  (P)CRs


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to agree to the PCR. This could include special conditions which are not listed anywhere else above.





