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Abstract: We share our thoughts about an enumeration process for SA1 reports and specifications.
1 Introduction

SA1 already enumerates potential and consolidated requirements in technical reports, and this has been proven to be a beneficial praxis for work group discussions, merging of requirements, etc. Also, the requirements of a few TSG SA WG1 technical specifications were enumerated, for instance TS 22.179 [4], TS 22.186 [5], TS 22.280 [8], TS 22.281 [9], TS 22.282 [10], and TS 22.289 [11]. Furthermore, the SA1 chairman proposed a comprehensive enumeration scheme for technical reports and technical specifications in 2014 [7]. Finally, the enumeration of TS 22.104 and TS 22.261 was agreed upon during SA#91-e in August 2020 (S1-203374, S1-203375, S1-203376, and S1-203378), and the companion discussion paper (S1-203073) was endorsed. During SA1#91-e, the need for a comprehensive procedure for TSG WG1 technical specifications was voiced. This contribution provides our first thoughts on this matter. 
A refined version of the content below will be submitted to 3GPPSA1#92-e for agreement.
2 Motivation for enumerating SA1 specifications

TSG SA WG1 does not work in isolation. Rather, TSG SA WG1 requirements provide input for down-stream groups in TSG SA, TSG RAN, and TSG CT. TSG SA WG1 requirements currently generally do not come with unique identifiers, and it is thus a cumbersome process to analyse what requirement is addressed how in what down-stream technical report or technical specification. This is, for instance, a problem for 3GPP members who do not send delegates to the downstream groups. Also, SA1 requirements are analysed and used by entities outside 3GPP, for instance by 5G-ACIA (see, for instance, references [1] and [2]).
The lack of traceability within 3GPP has also caught the attention of the CT, RAN and SA chairmen, who proposed to change the WI template in order to enhance the traceability of Stage-1 work in downstream groups (see slide 4 in reference [3]). We believe that enumerating TSG SA WG1 requirements would contribute to this effort, and we propose thus to reignite the 2014 initiative and to apply a comprehensive enumeration procedure to forthcoming TSG SA WG1 technical reports and technical specifications.
3 Proposal

3.1 The enumeration scheme
	Document type
	Proposed enumeration scheme
	Remark

	Technical report
	[PR-c-mnr], [CPR-c-mnr]
	“PR” stands for potential requirement and “CPR” stands for consolidated potential requirements. The use of the “CPR scheme” is optional. c is the unabridged number of the clause or in which the requirement resides, and mnr stands for the three digits of the requirement index. 
In case the requirement is part of a table, the table number and not the clause number or sub-clause number is used.

	Technical specification
	[R-c-mnr]
	In case the requirement is part of a table, the table number and not the clause number or sub-clause number is used.


The requirement number shall be added at the beginning of the paragraph or bullet item, for example: 

[R-6.1.2.1-004] The 5G system shall be able to support IMS independent of network slices.
For tables, the preferred placement is the beginning of the row.
A requirement shall be referenced as:

· [<type>-c-mnr] from within the same document, where <type> stands for the requirement type (“CPR”, “R”, or “PR”). 

· Example: the above requirement would be referenced as [R-6.1.2.1-004] in the same specification.

· [22.stu-v-<type>-c-mnr] from an external document, where stu stands for the respective digits of the technical document in question, and v for its version. If the referenced version is unambiguous, a concatenated number can also be used: [22.stu-<type>-c-mnr]. 
· Example: the above requirement would be referenced as [22.261-17.3.0-R-6.1.2.1-004] in the long form and [22.261-R-6.1.2.1-004] in the short form.
Note that these rules do not overwrite the current rule that the content of technical reports—including potential and consolidated requirements—are not referenced in technical specifications (unless the technical report is under change control).
3.2 Application of the scheme to documents under change control
Once a draft goes under change control, the rules in the table below apply. In essence, requirement numbers are treated as immutable numbers, as are clause and sub-clause numbers.
	Type of change
	Proposed handling
	Remark

	Addition of new requirements
	a) The requirement is added at the end of an existing list: use the numbering scheme implied by the previous requirement and increment the requirement index  by one.
b) The requirement is introduced between two existing requirements: follow the scheme for the insertion of clauses (see example 1 in sub-clause 5.2.1A in [6]).
	a) For instance, if a list of requirements in sub-clause 6.2.2 of a TS ends with the number [R-6.2.2-014], a CR intending to add a requirement to this list needs to number this requirement with the next higher index, namely [R-6.2.2-015].

b) For instance, if a CR wants to insert a requirement between the existing requirements [R-6.2.2-010] and [R-6.2.2-011], the number of the new requirement is [R-6.2.2-010A].

	Deletion
	Keep the original number and replace the requirements text with the phrase (Void).
	This adopts the 3GPP guideline for how to deal with deleted clauses in specifications for requirement enumeration (see sub-clause 5.2.1B in [6]).

	Merging
	1)  delete both or all requirements to be merged (apply the rules in the “deletion row);  

2)  add the new, merged requirement to the list of requirements;
3)  add a note that this is a merger of requirements and name the original requirement numbers. 
	If merging in-sequence requirements, add the new merged requirement after the last to be merged requirement.

If merging non-sequential requirements, follow the rules in the “addition” row [choose option (a)].

	Moving to other clauses in the same document
	1)  delete the requirement (apply the rules in the “deletion” row above);

2)  Move the requirement to its new position and apply the rules in the row “addition”;

3)  add a note that his requirement was moved and name its original requirement number.
	‒

	Rewording
	Keep the original number
	‒

	Splitting
	1)  Delete original requirement; 
2)  add the resulting requirements [follow the rules in the row “addition”, choose option (b)]
3)  add a note after each requirement that it is the result of a split  and name its original number.
	Use the number of the original requirement to be split and then use lettering

For instance, the original requirement [R-6.2.2-010] is split into [R-6.2.2-010a] and  R-6.2.2-010b]


3.3 Introducing requirement numbering to SA1 documents

The enumeration scheme to be used is that in sections 3.1 and 3.2.
All Rel-18 technical reports and technical specifications without versions from a previous release shall use this requirements enumeration scheme. This also applies to later Releases.

We suggest that the enumeration is started immediately. Enumeration is to be done for one to two technical specifications initially before it is extended to other selected Rel-18 technical specifications during the following meetings. It is recommended that this is done before the document in question is sent to TSG SA for approval. It is also recommended to conclude this process before Rel-18 is frozen.
Rel-18 specifications with versions of a previous release may be enumerated. 
This requirement enumeration scheme may also be applied to Rel-17 technical specifications before Rel-17 is frozen. In that case, enumeration of the Rel-17 version shall be commenced first so that the traceability of changes in the Rel-18 version is enforced in accordance with section 3.2. 
Requirement numbering is to be carried out via a category-D (editorial) CR by the rapporteur of the technical specification. The CR shall not contain any other changes, for instance fixed typos. 

The CR follows normal procedure: reviewed and agreed by TSG SA WG1 and sent to TSG SA for approval. In case of “late” CRs, TSG SA will be asked to waive the rule that category-D CRs are not permissible after the freeze of a release for these “special” CRs.

The following process is to be followed when identifying requirements.

· Identify normative text (contains "normative" words such as "shall", "may"). In tables, the normativity is either implied in the caption or in the main-body passage that refers to the table.

· Formatting of requirement text:

· If one requirement is contained in a standalone paragraph (namely no informative text is found in this paragraph), add the requirement number at the start of the paragraph.

· If several requirements exist within a single paragraph, split the paragraph so each requirement sentence is an independent paragraph. After that, apply the rule in the previous bullet point.
· If the requirement is part of a list, add the requirement number at the start of the line.

· If the requirement is contained in a table row, add the requirement number preferably at the beginning of the row.
· If there is one normative sentence and at least one informative sentence in a single paragraph, split the paragraph and add a requirement number to the start of the paragraph that contains the requirement. If suitable, turn the informative sentence as a note.
3.4 Responsibilities

For draft technical reports and technical specifications, the rapporteur shall allocate the requirement numbers. For Release 19 and later, this must be done latest in the version submitted for approval by TSG SA, namely version 2.
Once a technical report or technical specification with requirement numbering goes under change control, changes to requirements by a CR shall be allocated a new number by MCC when the CR is implemented into the specifications. For that, the rules in section 3.2 apply.
4 Proposals and questions

Downstream groups are encouraged to use the introduced enumeration when referencing TSG SA WG1 requirements in their documents. 

Also, we recommend that WGs other than TSG SA WG1 also use the proposed scheme for new requirements. 

Furthermore, we ask TSG SA for guidance and recommendation. This includes a recommendation on whether and how TR 21.801 should be updated with the scheme proposed in this contribution.
5 Conclusion
This contribution proposes a requirement enumeration scheme that is both implementable and that comes with substantial benefits for 3GPP.
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