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* * * First Change * * * *
[bookmark: _Toc24986283][bookmark: _Toc34205711][bookmark: _Toc39061895][bookmark: _Toc43277137][bookmark: _Toc49847467][bookmark: _Toc56419442][bookmark: _Toc112683248][bookmark: _Toc145956318][bookmark: _Toc24986285][bookmark: _Toc34205713][bookmark: _Toc39061897][bookmark: _Toc43277139][bookmark: _Toc49847469][bookmark: _Toc56419444][bookmark: _Toc112683250][bookmark: _Toc145956320][bookmark: _Toc56419481][bookmark: _Toc112683287][bookmark: _Toc145956357]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[4]	3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".
[5]	3GPP TS 29.501: "5G System; Principles and Guidelines for Services Definition; Stage 3".
[6]	3GPP TS 33.501: "Security architecture and procedures for 5G system".
[7]	IETF RFC 7540: "Hypertext Transfer Protocol Version 2 (HTTP/2)".
[8]	IETF RFC 8259: "The JavaScript Object Notation (JSON) Data Interchange Format".
[9]	IETF RFC 7231: "Hypertext Transfer Protocol (HTTP/1.1): Semantics and Content".
[10]	IETF RFC 7230: "Hypertext Transfer Protocol (HTTP/1.1): Message Syntax and Routing".
[11]	IETF RFC 793: "Transmission Control Protocol".
[12]	3GPP TS 29.571: "5G System; Common Data Types for Service Based Interfaces Stage 3".
[13]	IETF RFC 7518: "JSON Web Algorithms (JWA)".
[14]	IETF RFC 7516: "JSON Web Encryption (JWE)".
[15]	IETF RFC 4648: "The Base16, Base32, and Base64 Data Encodings".
[16]	IETF RFC 7515: "JSON Web Signature (JWS)".
[17]	IETF RFC 6901: "JavaScript Object Notation (JSON) Pointer".
[18]	3GPP TS 29.510: "Network Function Repository Services; Stage 3".
[19]	3GPP TS 23.003: "Numbering, addressing and identification".
[20]	3GPP TR 21.900: "Technical Specification Group working methods".
[21]	IETF RFC 7468: "Textual Encodings of PKIX, PKCS, and CMS Structures".
[22]	IETF RFC 7807: "Problem Details for HTTP APIs".
[23]	IETF RFC 1952: "GZIP file format specification version 4.3".
[24]	IETF RFC 7694: "Hypertext Transfer Protocol (HTTP) Client-Initiated Content-Encoding".
[25]	3GPP TS 29.518: "5G System; Access and Mobility Management Service; Stage 3".
[26]	3GPP TS 29.503: "5G System; Unified Data Management Services; Stage 3".
[bookmark: _PERM_MCCTEMPBM_CRPT51080000___5][27]	OpenAPI: "OpenAPI Specification Version 3.0.0", https://spec.openapis.org/oas/v3.0.0.
[xx]	3GPP TS 22.261: "Service requirements for the 5G system; Stage 1".

* * * Next Change * * * *
3.1	Definitions
For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
c-SEPP: The SEPP that is present on the NF service consumer side is called the c-SEPP.
p-SEPP: The SEPP that is present on the NF service producer side is called the p-SEPP.
NOTE:	For the purpose of N32-c procedures, the two interacting SEPPs are called "initiating" SEPP and "responding" SEPP. The c-SEPP and p-SEPP terminology is not used in this specification though it is used in 3GPP TS 33.501 [6].
c-IPX: The IPX on the NF service consumer side.
p-IPX: The IPX of the NF service producer side.
Roaming Intermediary: an entity that provides roaming related services (see clause 3.1 of 3GPP TS 33.501 [6]).

* * * Next Change * * * *
5. X	Support of Roaming Intermediaries
5.X.1	General
Roaming services providers provide the technical and commercial means to facilitate the deployment and operation of roaming services between a client operator and a set of selected connected operators (see clause 6.45 of 3GPP TS 22.261 [x]).
The communication between two SEPPs may go via up to two Roaming Intermediaries.  The changes made by Roaming Intermediaries to messages originated by a SEPP, based on the originating PLMNs policy, shall be identifiable by the receiving SEPP.
5.X.2	Error messages originated by (or related to) Roaming Intermediaries
[bookmark: _Toc24986317][bookmark: _Toc34205745][bookmark: _Toc39061929][bookmark: _Toc43277171][bookmark: _Toc49847501][bookmark: _Toc56419476][bookmark: _Toc112683282][bookmark: _Toc145956352]5.X.2.1	General
Error messages may be originated from either PLMN SEPPs to adjacent Roaming Hubs or Roaming Hubs to adjacent PLMN SEPPs, in an identifiable way. Furthermore, if allowed by the PLMN policy, the SEPP shall be able to send error messages on the N32 interface to a roaming hub via the N32-f. See clause 5.9.3.2 of 3GPP TS 33.501 [6]). 
The following error scenarios are supported and further detailed in the following clauses.
1)	N32-f related error determined upon receipt of an N32-f request
Examples: Roaming Intermediary rejecting an N32-f request due to:
-	the N32-f connection cannot be setup due to contractual reasons
-	the N32-f connection cannot be setup due to a connectivity issue; 
-	incompatible encryption/plain information in the request (e.g. an IE is encrypted while it was expected in clear); 
-	N32-f request not delivered due contractual reasons.
2)	N32-f related error determined upon receipt of an N32-f response
Example: 
-	incompatible encryption/plain information in the N32-f response (e.g. an IE is encrypted while it was expected in clear). 
3)	Applicative (i.e. SBI related) error determined upon receipt of an N32-f request 
Example: 
-	Roaming Intermediary rejecting a UE Registration on behalf of the involved PLMNs based on roaming agreements
Editor's note: N32-c related errors are FFS. 

* * * End of Changes * * * *


