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	Reason for change:
	The Callback-Uri parameter of the 3gpp-Sbi-Oci header is defined as follows, without double quotes: 

  ( "Callback-Uri:" RWS URI *( RWS "&" RWS URI ) )

URI is defined as:

URI           = scheme ":" hier-part [ "?" query ] [ "#" fragment ]

hier-part     = "//" authority path-abempty / path-absolute / path-rootless / path-empty

where path-absolute allows to encode "," and ";" characters. 
In other words, the characters “;” and “,” are normal characters allowed in the path of an URI per HTTP URI conventions. 

For a given OCI element (each 3gpp-Sbi-Oci header instance in the comma-separated list), the Callback-Uri parameter is the last parameter inside an element. Encoding a URI with a ";" and without double quotes prevents adding more parameters to the header in future and may also confuse the receiver's implementation (";" being the separator used between parameters in the header). 

The same applies if we have each element of the list in a different header occurrence. But if we have several elements inside the same header occurrence, then it is also a problem if the URI contains a "," since it is ambiguous whether the "," is part of the URI or is the separator between several elements inside the same header occurrence.

The above issues may be solved by:
· Using DQUOTEs surrounding each URI value (like the callback-uri-prefix parameter of the 3gpp-Sbi-Consumer-Info header that was corrected with DQUOTEs at the last CT4 meeting); or
· Disallowing the “;” and "," characters in Callback URIs of NF service consumer implementations advertising OCI with a scope using the Callback-URI parameter (being restrictive against the HTTP URI conventions).

Note that both ways might possibly conflict with Rel-16 onwards implementations supporting overload control of an NF service consumer using a Callback URI. The second option above would break standard ABNF parser implementation.
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	It is proposed to encode the URI values in the Callback-Uri parameter of the 3gpp-Sbi-Oci header using DQUOTES (like in the 3gpp-Sbi-Nrf-Uri, 3gpp-Sbi-Nrf-Uri-Callback, 3gpp-Sbi-Consumer-Info headers).
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* * * First Change * * * *
[bookmark: _Hlk142637170][bookmark: _Toc44847501][bookmark: _Toc51845155][bookmark: _Toc51845486][bookmark: _Toc51847006][bookmark: _Toc57022637]5.2.3.2.9	3gpp-Sbi-Oci
The header contains a comma-delimited list of Overload Control Information (OCI). See clause 6.4.3.
The encoding of the header follows the ABNF as defined in IETF RFC 7230 [12].
3gpp-Sbi-Oci =	"3gpp-Sbi-Oci:" 1#(RWS timestamp ";" RWS validityPeriod ";" RWS olcMetric ";" RWS olcScope)
timestamp	=	"Timestamp:" RWS DQUOTE date-time DQUOTE
Mandatory parameter. The date-time type is specified in IETF RFC 5322 [37] and clause 7.1.1.1 of IETF RFC 7231 [11]. It indicates the timestamp at which the overload control information was generated.
validityPeriod =	"Period-of-Validity:" RWS 1*DIGIT "s"
Mandatory parameter. Period of validity is a timer that is measured in seconds. Once the timer expires, the OCI becomes invalid.
olcMetric =	"Overload-Reduction-Metric:" RWS (DIGIT / %x31-39 DIGIT / "100") "%"
Mandatory parameter. Overload-Reduction-Metric up to 3 digits long decimal string and the value range shall be from 0 to 100.
olcScope =	nfProducerScope / nfConsumerScope / scpScope / seppScope
Mandatory structured parameter, which in the actual header is replaced by its sub-parameters.
nfProducerScope =	(("NF-Instance:" RWS nfinst)
/ ("NF-Set:" RWS nfset)
/ "(NF-Service-Instance:" RWS nfservinst [; RWS "NF-Inst:" RWS nfinst])
/ ("NF-Service-Set:" RWS nfserviceset))  [";" RWS sNssai ";" RWS dnn]
nfConsumerScope =	("NF-Instance:" RWS nfinst [";" RWS "Service-Name:" RWS servname])
/ ("NF-Set:" RWS nfset [";" RWS "Service-Name:" RWS servname])
/ "(NF-Service-Instance:" RWS nfservinst [; RWS "NF-Inst:" RWS nfinst])
/ ("NF-Service-Set:" RWS nfserviceset)
/ ("Callback-Uri:" RWS DQUOTE URI DQUOTE *( RWS "&" RWS DQUOTE URI DQUOTE))
scpScope =	("SCP-FQDN:" RWS fqdn)
seppScope =	("SEPP-FQDN:" RWS fqdn)
See clause 6.4.3.4.5. The nfinst, nfset, nfservinst, nfserviceset and servname parameters are defined in clause 5.2.3.2.5. fqdn shall encode an FQDN. URI is defined in clause 3 of IETF RFC 3986 [14].
When signaling overload control information of an NF service instance, the NF-Inst parameter shall be present to identify the NF service instance unambiguously. If the NF-Inst parameter is absent, the receiving NF should assume the last known NF instance ID of NF service producer or consumer, if available.
NOTE 1:	Implementations complying with earlier versions of the specification can signal overload control information of an NF service instance without including the NF-Inst parameter.
dnn = "DNN:" RWS 1*tchar *(RWS "&" RWS 1*tchar)
Optional parameter used for S-NSSAI/DNN based overload control by SMF, see clause 6.4.3.4.5.2.2, that refers to one or more specific DNN(s). DNN format is defined in 3GPP TS 23.003 [15].
sNssai= "S-NSSAI:" RWS snssai *(RWS "&" RWS snssai)
[bookmark: _PERM_MCCTEMPBM_CRPT57490025___3]Optional parameter used for S-NSSAI/DNN based overload control by SMF, see clause 6.4.3.4.5.2.2, that refers to one or more specific S-NSSAI(s).
snssai = 1*tchar
S-NSSAI format is defined in clause 5.4.4.2 of 3GPP TS 29.571 [13]. It shall be encoded as the object format (i.e. not converted to the string pattern defined in clause 5.4.4.2 of 3GPP TS 29.571 [13]).
EXAMPLE 1:	Overload Control Information for an NF Instance:
[bookmark: _PERM_MCCTEMPBM_CRPT57490021___3]3gpp-Sbi-Oci: Timestamp: "Tue, 04 Feb 2020 08:49:37 GMT"; Period-of-Validity: 75s; Overload-Reduction-Metric: 50%; NF-Instance: 54804518-4191-46b3-955c-ac631f953ed8
EXAMPLE 2:	Overload Control Information for an NF Service Set:
[bookmark: _PERM_MCCTEMPBM_CRPT57490022___3]3gpp-Sbi-Oci: Timestamp: "Tue, 04 Feb 2020 08:49:37 GMT"; Period-of-Validity: 120s; Overload-Reduction-Metric: 50%; NF-Service-Set: setxyz.snnsmf-pdusession.nfi54804518-4191-46b3-955c-ac631f953ed8.5gc.mnc012.mcc345
EXAMPLE 3:	Overload Control Information for an SMF instance related to a particular DNN of an S-NSSAI:
[bookmark: _PERM_MCCTEMPBM_CRPT59660008___3][bookmark: _PERM_MCCTEMPBM_CRPT57490023___3]3gpp-Sbi-Oci: Timestamp: "Tue, 04 Feb 2020 08:49:37 GMT"; Period-of-Validity: 600s; Overload-Reduction-Metric: 50%; NF-Instance: 54804518-4191-46b3-955c-ac631f953ed8; S-NSSAI: %7B%22sst%22%3A 1%2C %22sd%22%3A %22A08923%22%7D; DNN: internet.mnc012.mcc345.gprs
NOTE 2:	The S-NSSAI parameter corresponds to the JSON encoding: {"sst": 1, "sd": "A08923"} (see clause 5.2.3.1)
EXAMPLE 4:	Overload Control Information for an SMF instance related to a particular DNN shared by two S-NSSAIs:
[bookmark: _PERM_MCCTEMPBM_CRPT59660010___3][bookmark: _PERM_MCCTEMPBM_CRPT57490024___3]3gpp-Sbi-Oci: Timestamp: "Tue, 04 Feb 2020 08:49:37 GMT"; Period-of-Validity: 240s; Overload-Reduction-Metric: 50%; NF-Instance: 54804518-4191-46b3-955c-ac631f953ed8; S-NSSAI:  %7B%22sst%22%3A 1%2C %22sd%22%3A %22A08923%22%7D  & %7B%22sst%22%3A 1%2C %22sd%22%3A %22A08924%22%7D; DNN: internet.mnc012.mcc345.gprs
NOTE 3:	The S- NSSAI parameter corresponds to the JSON encoding: {"sst": 1, "sd": "A08923"} & {"sst": 1, "sd": "A08924"} (see clause 5.2.3.1)
EXAMPLE 5:	Overload Control Information sent by a NF service consumer with a scope set to a Callback-Uri:
[bookmark: _PERM_MCCTEMPBM_CRPT59660012___3]3gpp-Sbi-Oci: Timestamp: "Tue, 04 Feb 2020 08:49:37 GMT"; Period-of-Validity: 120s; Overload-Reduction-Metric: 25%; Callback-Uri: "https://pcf12.operator.com/serviceY"
EXAMPLE 6:	Overload Control Information sent by a NF service consumer with a scope set to a specific NF Instance and service:
[bookmark: _PERM_MCCTEMPBM_CRPT57490026___3]3gpp-Sbi-Oci: Timestamp: "Tue, 04 Feb 2020 08:49:37 GMT"; Period-of-Validity: 120s; Overload-Reduction-Metric: 25%; NF-Instance: 54804518-4191-46b3-955c-ac631f953ed8; Service-Name: nsmf-pdusession
EXAMPLE 7:	Overload Control Information sent by an SCP:
[bookmark: _PERM_MCCTEMPBM_CRPT57490027___3]3gpp-Sbi-Oci: Timestamp: "Tue, 04 Feb 2020 08:49:37 GMT"; Period-of-Validity: 120s; Overload-Reduction-Metric: 25%; SCP-FQDN: scp1.example.com
EXAMPLE 8:	Example with two OCI values, one for an SMF Instance and another one for a specific DNN of an S-NSSAI for the same SMF Instance:
[bookmark: _PERM_MCCTEMPBM_CRPT59660015___3][bookmark: _PERM_MCCTEMPBM_CRPT57490028___3]3gpp-Sbi-Oci: Timestamp: "Tue, 04 Feb 2020 08:49:37 GMT"; Period-of-Validity: 75s; Overload-Reduction-Metric: 50%; NF-Instance: 54804518-4191-46b3-955c-ac631f953ed8
3gpp-Sbi-Oci: Timestamp: "Tue, 04 Feb 2020 08:49:37 GMT"; Period-of-Validity: 600s; Overload-Reduction-Metric: 40%; NF-Instance: 54804518-4191-46b3-955c-ac631f953ed8; S-NSSAI: %7B%22sst%22%3A 1%2C %22sd%22%3A %22A08923%22%7D; DNN: internet.mnc012.mcc345.gprs
NOTE 4:	The S-NSSAI parameter corresponds to the JSON encoding: {"sst": 1, "sd": "A08923"} (see clause 5.2.3.1)
EXAMPLE 9:	Overload Control Information sent by an SEPP:
[bookmark: _PERM_MCCTEMPBM_CRPT57490029___3]3gpp-Sbi-Oci: Timestamp: "Tue, 04 Feb 2020 08:49:37 GMT"; Period-of-Validity: 120s; Overload-Reduction-Metric: 25%; SEPP-FQDN: sepp1.example.com
NOTE 5:	Example 8 is formatted as two distinct headers (which improves the readability), but it can also be formatted as a single header with two OCI values separated by a comma.
EXAMPLE 10:	Overload Control Information for an NF Service Instance:
3gpp-Sbi-Oci: Timestamp: "Tue, 04 Feb 2020 08:49:37 GMT"; Period-of-Validity: 75s; Overload-Reduction-Metric: 50%; NF-Service-Instance: xyz; NF-Inst: 54804518-4191-46b3-955c-ac631f953ed8

* * * Next Change * * * *
6.4.3.4.5.3	Scope of OCI signalled by an NF Service Consumer
The OCI sent by an NF Service Consumer shall include one and only one of the parameters defined in Table 6.4.3.4.5.3-1.
Table 6.4.3.4.5.3-1: Supported scopes for OCI signalled by an NF Service Consumer
	Parameter
	Value
	OCI scope (i.e. OCI applies to)
	Examples

	Callback-Uri
	One or more URI(s) including a scheme, authority and an optional path
	All notifications (or callbacks) with a notification (or callback) URI matching the Callback-Uri parameter value.

(NOTE 1)
	Callback-Uri:  "https://pcf12.operator.com"

Callback-Uri: "https://pcf12.operator.com/serviceY"

Callback-Uri:  "https://pcf12.operator.com/serviceY/abc" & "https://pcf12.operator.com/serviceY/def"


	NF-Instance
	NF Instance ID
	All notifications (or callbacks) bound to:
-	the NF Instance ID; or
-	an NF service instance or an NF service set of this NF Instance ID.
(NOTE 2)
	NF-Instance: 54804518-4191-46b3-955c-ac631f953ed8

	NF-Set
	NF Set ID
	All notifications (or callbacks) bound to:
-	the NF Set ID;
-	an NF instance of the NF Set ID; or
-	an NF service instance or an NF service set of an NF Instance of the NF Set ID.
(NOTE 2)
	NF-Set:  set1.udmset.5gc.mnc012.mcc345

	NF-Service-Instance (and NF-Inst)
	NF Service Instance ID (and NF Instance ID)
	All notifications (or callbacks) bound to:
-	the NF service instance identified by the NF Service Instance ID and the NF instance Id (if available) or the last known NF instance ID.
(NOTE 2)
	NF-Service-Instance: serv1.smf1; NF-Inst: 54804518-4191-46b3-955c-ac631f953ed8

	NF-Service-Set
	NF Service Set ID
	All notifications (or callbacks) bound to:
-	the NF Service Set ID; or
-	an NF service instance of the NF Service Set ID.
(NOTE 2)
	NF-Service-Set: setxyz.snnsmf-pdusession.nfi54804518-4191-46b3-955c-ac631f953ed8.5gc.mnc012.mcc345

	NF-Instance or NF-Set

and

Service-Name

	As defined above

and

as defined for servname in clause 5.2.3.2.5
	All notifications (or callbacks) bound to the service indicated in Service-Name within the NF instance ID or NF Set ID, as defined above

(NOTE 2)
	NF-Instance: 54804518-4191-46b3-955c-ac631f953ed8; Service-Name:def

	NOTE 1:	A notification (or callback) URI matches the Callback-Uri parameter value if the former contains the same scheme, the same authority and has a path that encompasses the path of the latter.
NOTE 2:	Notification (or callbacks) may be bound to an NF instance, an NF set, an NF service instance or an NF service set by a request creating a subscription or a callback resource with a Binding Indication as specified in clauses 6.12.4 and 6.12.5.



EXAMPLE 1:	Assuming that a PCF has created the following subscriptions in an AMF:
-	subscription 1: notification URI=https://pcf12.example.com/serviceX/1234
-	subscription 2: notification URI=https://pcf12.example.com/serviceY/abc
-	subscription 3: notification URI=https://pcf12.example.com/serviceY/def
When experiencing overload, if the PCF signals the following OCI scope:
-	Callback-Uri:= "https://pcf12.example.com", the OCI applies to notifications of all the subscriptions;
-	Callback-Uri: ="https://pcf12.example.com/serviceY", the OCI applies to notifications of subscriptions 2 and 3;
-	Callback-Uri:= "https://pcf12.example.com/serviceY/abc", the OCI applies to notifications of subscription 2.
EXAMPLE 2:	Assuming that a PCF has created the following subscriptions in an AMF:
-	subscription 1: notifications bound to PCF service set X, within PCF12 Instance ID, within PCF Set Z
-	subscription 2: notifications bound to PCF service set Y, within PCF12 Instance ID, within PCF Set Z
-	subscription 3: notifications bound to PCF12 Instance ID and service "def", within PCF Set Z
When experiencing overload, if the PCF signals the following OCI scope:
-	NF-Instance=PCF12 Instance ID, the OCI applies to notifications of all the subscriptions;
-	NF-Service-Set=Service Set Y of PCF12 Instance ID, the OCI applies to notifications of subscription 2;
-	NF-Instance=PCF12 Instance ID and Service="def", the OCI applies to notifications of subscription 3.


* * * End of Changes * * * *
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