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[bookmark: foreword][bookmark: _Toc49766702]
Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: _Toc49766703]
Introduction
This clause is optional. If it exists, it shall be the second unnumbered clause.
IANA maintains the list of the port numbers, which are reserved for specific applications, like the well-known ports from the System Port number range [0-1023], or from the User Port number range [1024-49151] for the private networks such as 3GPP. Dynamic/Private Port number range [49152 - 65535] is not restricted by IANA and may be used by applications without any restrictions. For the IANA port number range definitions see clause 6 in IEFT RFC 6335 [2].
3GPP interface applications typically also utilize fixed port numbers at which they are expecting to receive (are listening to) the application specific traffic. Therefore, when necessary 3GPP requests IANA to reserve a port number and allocate it to a specific interface application, e.g. GTP. 3GPP specific port numbers were reserved from the User Port number range [1024-49151]. 3GPP interface applications are required to use the reserved ports only for the given interface traffic.
Recently however IANA became restrictive to reserving new port numbers to private networks. 3GPP was forced to find a temporary solution (e.g. for S17 interface) to utilize port number allocation from the Dynamic/Private Port number range [49152 - 65535], where it became operator responsibility to configure network elements and avoid port clashes.
The purpose of this study is to find a long lasting and forward compatible solution for the future 3GPP interfaces. This study will analyse alternative solutions and provide guidelines on the port numbers allocation method, which will not require IANA action every time a need arises for a new port number allocation.

[bookmark: scope][bookmark: _Toc49766704]
1	Scope
[bookmark: references]This clause shall start on a new page.
The present document studies alternative proposals for the port number allocations to the new 3GPP interfaces and applications. The study will focus on, but is not limited to following three alternatives:
-	3GPP allocating port numbers from the Dynamic/Private Port number range [49152 - 65535]. See clause 6 in IETF RFC 6335 [2];
-	Operators allocating port numbers from either the User Port number range [1024-49151] or the Dynamic/Private Port number range [49152 - 65535]. See clause 6 in IETF RFC 6335 [2];
-	DNS based solution, where port numbers are allocated from the User Port number range [1024-49151] or the Dynamic/Private Port number range [49152 - 65535]. See clause 6 in IETF RFC 6335 [2].
…
[bookmark: _Toc49766705]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.
[bookmark: definitions][1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	IETF RFC 6335: "Internet Assigned Numbers Authority (IANA) Procedures for the Management     of the Service Name and Transport Protocol Port Number Registry".
…
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
It is preferred that the reference to 21.905 be the first in the list.
[bookmark: _Toc49766706]3	Definitions of terms, symbols and abbreviations
This clause and its three subclauses are mandatory. The contents shall be shown as "void" if the TS/TR does not define any terms, symbols, or abbreviations.
[bookmark: _Toc49766707]3.1	Terms
For the purposes of the present document, the terms 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].
Definition format (Normal)
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
[bookmark: _GoBack]Port number: In this TR, a number of e.g. an UDP or a TCP or an SCTP port, etc. which is allocated and reserved for a certain 3GPP interface application.
[bookmark: _Toc49766708]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Symbol format (EW)
<symbol>	<Explanation>

[bookmark: _Toc49766709]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
Abbreviation format (EW)
<ABBREVIATION>	<Expansion>
OAM	Operation And Maintenance

[bookmark: _Toc39050164][bookmark: _Toc49766710]4	Requirements
[bookmark: _Toc39050165]This clause describes the requirements.
[bookmark: _Toc49766711]4.1	General
3GPP working groups need a way for allocating and reserving port numbers for the new interfaces and applications (this includes potential solutions when operators allocate port numbers). The objective is to specify future proof guidelines, i.e. when a new port number is required to be allocated to a new interface, its selection method needs to be consistent and compatible with other port number allocations for 3GPP Rel-17 and onwards.
NOTE:	Many applications are dynamically selecting port numbers when populating source port field in UDP/TCP header, e.g. for load balancing. These applications are aware of the IANA reserved port numbers and therefore avoid using these numbers when populating source port field to avert unwanted traffic coming to these reserved ports. Point is, in a request-response type of communication, the remote peer typically sends the response message to the port number, which is populating the source port field of the received request message.  
[bookmark: _Toc49766712]4.1	Requirement #1: <Req#1>
Description of <Req#1> 
[bookmark: _Toc49766713]4.2	Requirement #1: <Req#2>
Description of <Req#2> 
[bookmark: _Toc49766714]4.3	Requirement #1: <Req#3>
Description of <Req#3> 
[bookmark: _Toc49766715]5	Key Issues
[bookmark: _Toc49766716]5.1	General
This clause describes key issues
Each sub-clause will describe one key issue
[bookmark: _Toc39050166][bookmark: _Toc47446711][bookmark: _Toc49766717][bookmark: _Toc49025417][bookmark: _Toc39050167][bookmark: _Toc39050168]5.2	Key Issue #1: <KI#1>Non-roaming scenario
[bookmark: _Toc49766718]5.2.1	Description of the use case 
Description of the use case or scenario that justifies <KI#1>
Key Issue #1 is to avert port number clashes in a non-roaming scenario. Therefore, selected solution shall ensure that only the intended traffic will be received at the newly defined application ports within a given PLMN
[bookmark: _Toc49025418][bookmark: _Toc49766719]5.2.2	Key issue definition 
Short and clear statement, which describes the key issue.

[bookmark: _Toc47446712][bookmark: _Toc49766720][bookmark: _Toc49025420]5.3	Key Issue #2: <KI#2>Roaming scenario
[bookmark: _Toc49766721]5.3.1	Description of the use case 
Description of the use case or scenario that justifies <KI#1>
Key Issue #2 is to avert port number clashes in a roaming scenario. Therefore, selected solution shall ensure that only the intended traffic will be received at the newly defined application ports across the inter-PLMN interfaces
[bookmark: _Toc49025421][bookmark: _Toc49766722]5.3.2	Key issue definition 
Short and clear statement, which describes the key issue.
[bookmark: _Toc49025422][bookmark: _Toc49766723]5.4	Key Issue #3: <KI#3>Studying target port number ranges
[bookmark: _Toc49025423][bookmark: _Toc49766724]5.4.1	Description of the use case 
Description of the use case or scenario that justifies <KI#1>
Key Issue #3 is to study whether Dynamic/Private Port numbers range [49152 - 65535] and/or User Port number range [1024-49151] can be used for new 3GPP interfaces.
[bookmark: _Toc49025424][bookmark: _Toc49766725]5.4.2	Key issue definition 
Short and clear statement, which describes the key issue.
[bookmark: _Toc49766726]5.5	Key Issue #4: Averting port number clash
[bookmark: _Toc49766727]5.5.1	Description of the use case 
Key Issue #4 is to study how to be ensure there is no port number clash between 3GPP Rel-17 and onwards interface applications and other, 3GPP and non-3GPP applications utilizing the same port numbers.
[bookmark: _Toc49766728]5.5.2	Key issue definition 
Short and clear statement, which describes the key issue.
[bookmark: _Toc49766729]6	Solutions
[bookmark: _Toc49766730][bookmark: _Toc39050169]6.1	General
This clause describes potential solutions to address the key issues described in clause 5.
Each sub-clause will describe one solution which may address one or more key issues.
[bookmark: _Toc47446716][bookmark: _Toc49766731][bookmark: _Toc39050171]6.2	Solution#1: <S#1>3GPP allocating port numbers
[bookmark: _Toc47446717][bookmark: _Toc49766732]6.2.1	General
Intro 
3GPP becomes responsible for reserving a sub-range of port numbers from the Dynamic/Private Port range [49152 - 65535] and also for allocating a port number to each new 3GPP application.
NOTE:	Clause 4 in IETF RFC 6335 [x1] specifies that the term "assignment" is used to refer to the procedure by which IANA provides service names and/or port numbers to requesting parties and that other RFCs refer to this as "allocation" or "registration". IANA does not assign port numbers from Dynamic/Private Port range [49152 - 65535] and therefore any application designer is free to use any of these ports at will.
[bookmark: _Toc47446718][bookmark: _Toc49766733]6.2.2	Detailed description
Description of <S#1> 
3GPP reaches agreement on the sub-range of port numbers from the Dynamic/Private Port range [49152 - 65535].
3GPP Rel-17 and onwards applications shall ensure the allocated port numbers from this sub-range are used only for the valid traffic.
Editor's note: if solution #1 is selected it is FFS which sub-range of the dynamic range [49152 – 65535] should be reserved by 3GPP for future port number allocations.
3GPP should document the future port allocations to specific 3GPP interface applications in an annex to 3GPP TR 29.9xy.
[bookmark: _Toc49025899][bookmark: _Toc49766734][bookmark: _Toc47446719]6.2.3	Impacts
Description of the impacts
[bookmark: _Toc49766735]6.2.4	Pros and cons
Pros:
-	List of the pros 
Cons:
-	List of the cons 
[bookmark: _Toc47446720][bookmark: _Toc49766736]6.3	Solution#2: <S#2>Allocating port numbers via OAM
[bookmark: _Toc47446721][bookmark: _Toc49766737]6.3.1	General
[bookmark: _Toc47446722]Intro 
Each operator becomes responsible for allocating a port number to each new 3GPP application from either the User Port number range [1024-49151] or from the Dynamic/Private Port range [49152 - 65535].
[bookmark: _Toc49766738]6.3.2	Detailed description
Description of <S#2> 
[bookmark: _Toc49766739][bookmark: _Toc47446723]6.3.3	Impacts
Description of the impacts
[bookmark: _Toc49766740]6.3.4	Pros and cons
Pros:
-	List of the pros 
Cons:
-	List of the cons 
[bookmark: _Toc47446724][bookmark: _Toc49766741]6.4	Solution#3: <S#3>DNS based solution
[bookmark: _Toc47446725][bookmark: _Toc49766742]6.4.1	General
Intro 
DNS based solution relies on the following provisions:
1.	Port allocation is registered at DNS and is retrieved from DNS. 
2.	DNS records are created at the node configuration. The listening port is selected on fly based on the received DNS record. 
3.	The port can be selected from the User Port number range [1024-49151] or from the Dynamic/Private Port range [49152 - 65535].
Editor's note: Further details on possible DNS solutions for port allocation are FFS.
[bookmark: _Toc47446726][bookmark: _Toc49766743]6.4.2	Detailed description
Description of <S#3> 
[bookmark: _Toc49766744][bookmark: _Toc47446727]6.4.3	Impacts
Description of the impacts
[bookmark: _Toc49766745]6.4.4	Pros and cons
Pros:
-	List of the pros 
Cons:
-	List of the cons 
[bookmark: _Toc49766746]7	Comparison, Evaluations and Conclusions
[bookmark: _Toc49766747]7.1	General
This clause evaluates the potential solutions described in clause 6 and provides conclusions.
Each sub-clause will evaluate the solutions for one key issue, and concludes on the solution for that key issue.
[bookmark: _Toc39050172][bookmark: _Toc49766748]7.2	Evaluation of Solutions for Key Issue#1 and Conclusions
Evaluation of Solutions for Key Issue#1 and Conclusions
[bookmark: _Toc39050173][bookmark: _Toc49766749]7.3	Evaluation of Solutions for Key Issue#2 and Conclusions
Evaluation of Solutions for Key Issue#2 and Conclusions
[bookmark: _Toc49766750]7.4	Evaluation of Solutions for Key Issue#3 and Conclusions
[bookmark: clause4]Evaluation of Solutions for Key Issue#3 and Conclusions
[bookmark: _Toc49766751]Annex <X> (informative):
Change history
This is the last annex for TS/TSs which details the change history using the following table.
This table is to be used for recording progress during the WG drafting process till TSG approval of this TS/TR.
For TRs under change control, use one line per approved Change Request
Date: use format YYYY-MM
CR: four digits, leading zeros as necessary
Rev: blank, or number (max two digits)
Cat: use one of the letters A, B, C, D, F
Subject/Comment: for TSs under change control, include full text of the subject field of the Change Request cover
New vers: use format [n]n.[n]n.[n]n
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