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Foreword

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.

1
Scope

The present document is the technical report for the study item on Base Station specification structure. 
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 25.104: “Base Station (BS) radio transmission and reception (FDD)”.
[3]
3GPP TS 36.104: “Base Station (BS) radio transmission and reception”.

[4]
3GPP TS 37.104: “Multi-Standard Radio (MSR) Base Station (BS) radio transmission and reception”.

[5]
3GPP TR 37.900: “Multiple Radio Access Technology (Multi-RAT) Base Station (BS)”.
3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Clause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 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 TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
General
Many of the new RF features introduced and studied for RAN4 specifications are not RAT-specific, but often concern UTRA, E-UTRA and also multi-RAT specifications including GSM/EDGE. Examples are Carrier Aggregation, non-contiguous spectrum operation, multiband capability, AAS, etc. This means that almost identical RF features are often implemented in different RF specifications, within the same or different work items. This duplication not only creates additional work and unnecessary discussions on how to implement new RF features, but in addition often creates unmotivated differences between the specifications and even misalignment and conflicts between the RF requirements across the specifications. The problems will be further accentuated as more features are added and the specifications become more complex. There is a need to study whether the problems can be avoided for future specification releases.

4.1
Study item objective

The study item objective is to investigate the feasibility of introducing a new BS specification structure, in order to avoid duplicate specification work for new RF features (in case of identical features among different RATs) and to avoid future discussions regarding how to implement the new features in single-RAT and/or multi-RAT specifications.

For the new possible specification structures, the following areas should be investigated, considering that no change of existing requirements as a consequence of the new possible BS specification structure is assumed:

1.
How future RF features can be incorporated across all RATs, with reduced effort and risk of specification conflicts, considering the possible differences in requirements among different RATs

2.
How to declare conformance for BS in the new specification structure

3.
Feasibility of compliance of selected future RF feature(s) by legacy BS that conforms to specifications of previous releases

4.
How to accommodate regulatory references to the new BS specification structure for single-RAT and multi-RAT Base Stations

5.
How to guarantee that a BS compliant to the new BS specification structure, for a requirement that is taken from the legacy structure, will comply to that requirement for each applicable RAT as specified in the legacy structure

6.
How to migrate the requirements in the present BS specification structure (including performance requirements) into a new specification structure


5
Status of existing BS core specifications


For a possible re-structuring of the BS specifications, it is important to evaluate and document what the content is of the specifications, how they relate to each other and what possibilities there is to merge or move text. This clause documents the status and content of the BS core specifications. The core specifications for UTRA in TS 25.104 [2] and E-UTRA in TS 36.104 [3] were thoroughly analysed when the MSR specification TS 37.104 [4] was formed in Rel-9. TR 37.900 [5] contains a lot of useful analysis, comparisons and synthesis of the requirements for the work and can be used as a reference also for the BS spec structure work.

The core specifications can be divided into parts that have different characteristics and the analysis in this clause follows a similar division:

-
Clause 3 - Definitions, symbols and abbreviations: These are partly overlapping and can most likely be moved/merged at a late stage. Only entries that are needed in the final spec structure need to be retained.

-
Clauses 4 & 5 – General parts: This text does not contain RF requirements as such, but there are a lot of general tables defining frequency bands and numbers, requirement applicability and several clauses giving pre-conditions for the requirements. Much of the text can be analysed in the same way as the RF requirements.

-
Clauses 6, 7 & 8: - Requirements: The RF and performance requirement are the heart of the specifications and need careful analysis as to how they relate to each other.

When text and requirements are compared between documents, we can divide them along the following main “types”:

-
Identical text: This is the simplest case to manage, since in the end, only one copy of the text needs to be maintained.

-
Similar text: This case needs more careful analysis. If specifications are merged, only the relevant varieties of the text needs to be merged, but it has to be made sure that relevant single-RAT aspects are kept. For an RF requirement, it has to be identified whether there can be a single merged requirement or whether specific single-RAT options should be kept.

-
Different text: If the text is different for each RAT, both may have to be kept in a merged specification. For a single-RAT RF requirement, the single-RAT version may have to be copied as is to the merged specification, if there are no common elements with other RATs. Single-RAT requirements can also remain in single-RAT specifications.

Based on the three main types above, the classification of text and requirement into different “types” according to Table 5-1 is used in the analysis below.

Table 5-1: Classification of text/requirement into "types"

	Text/requirement Type identifier (T)
	Type description

	ID
	Identical text, any version can be kept.

	SA
	Similar text that is quite aligned and can be easily merged.

	SM
	Similar text, where only the multi-RAT version needs to be kept

	SO
	Similar text, where a generic multi-RAT text plus a single-RAT option may have to be kept

	DK
	Different text, where the Single-RAT version is RAT unique and will have to be kept 

	DM
	Different text that is unique to the MSR specification



<Additional types to be added.>

5.1
Definitions, symbols and abbreviations (clause 3)

Table 5.1-1: Analysis of the content of core specifications, Clause 3

	
	TS 25.104
	TS 36.104
	TS 37.104
	

	Topic
	Clause
	T
	Clause
	T
	Clause
	T
	Notes

	Definitions
	3.1
	SA
	3.1
	SA
	3.1
	SA
	Not alphabetical in 25.104. Quite aligned, some caution needed.

	Symbols
	3.2
	SA
	3.2
	SA
	3.2
	SA
	Quite aligned

	Abbreviations
	3.3
	SA
	3.3
	SA
	3.3
	SA
	Quite aligned


5.2
General parts (clause 4-5)

Table 5.1-1: Analysis of the content of core specifications, Clause 3

	
	TS 25.104
	TS 36.104
	TS 37.104
	

	Topic
	Clause
	T
	Clause
	T
	Clause
	T
	Notes

	Relation between the MSR specification and the single-RAT specifications
	-
	-
	-
	-
	4.1
	DM
	MSR specification only, describes the existing specification structure.

	Relationship between minimum requirements and test requirements
	4.1
	ID
	4.1
	ID
	4.2
	ID
	Identical text

	Base station classes
	4.2
	SA
	4.2
	SA
	4.3
	SA
	Quite well aligned. MSR spec has extra text on GSM/EDGE.

	Regional requirements
	4.3
	SA
	4.3
	SA
	4.4
	SA
	Similar text that is related to specific requirements. Should be merged on a per requirement basis.

	…
	
	
	
	
	
	
	


5.3
Transmitter characteristics (clause 6)

5.4
Receiver characteristics (clause 7)

5.5
Performance requirements (clause 8)

5.6
Annexes
6
Status of existing BS conformance specifications

<Text to be added: Walk-through of all parts of existing BS conformance specifications, identifying how the present text is distributed and aligned between specifications.>

7
Status of existing BS EMC specifications

<Text to be added: Walk-through of all parts of existing BS EMC specifications, identifying how the present text is distributed and aligned between specifications.>

8
Alternatives for the BS specification structure

The existing structure of the BS specification can be illustrated in a simplified way as in Figure 8-1. The figure shows the core specifications TS 25.104 [2] for UTRA FDD and TS 36.104 [3] for E-UTRA on the sides, together with the multi-RAT specification TS 37.104 [4] placed in the middle. The conformance test specifications (XX.141) and EMC specifications (XX.113) are not included, but those specifications have the same structural relationship. The UTRA TDD specification is not included in the figure.

A few “types” of requirements are illustrated in Figure 8-1. The first is an example RF requirement that has different description in the single-RAT specifications than for multi-RAT. The single-RAT requirements are identified as [Single-RAT U] for UTRA FDD and [Single-RAT E] for E-UTRA, while the corresponding multi-RAT requirement is identified as [Multi-RAT]. Note that the scope of the multi-RAT requirement includes single-RAT operation.

The second example is a requirement that is described in the single-RAT specifications, while TS 37.104 only has a normative reference to the single-RAT requirements, identified as [Reference U] and [Reference E].

The third example is the performance requirements, which are in clause 8 of all specifications. Here all requirements are pure single-RAT and the complete single-RAT clauses are referenced from TS 37.104.

Figure 8-1 will be used as a baseline to describe the different alternatives for changing the BS specification structure.


[image: image3.emf] 


Figure 8-1: Baseline (existing) BS core specification structure (simplified view)


8.1
Alternative 1: Merge into a single specification
The most far-reaching change of the BS specification structure would be to make a complete merge of all requirements into a single specification. The merged specification TS 37.1xx would contain all types of requirements and cover both single-RAT and multi-RAT capable BS for all RATs (excluding GSM single-RAT). 

Such a single spec structure is illustrated in Figure 8.1-1.

[image: image4.emf] 


Figure 8.1-1: Alternative 1 for the BS specification structure (simplified view) 

Pros of Alternative 1:

<Bullets to be added here, with reference to the analysis in clauses 9 to 14 >

Cons of Alternative 1:

<Bullets to be added here, with reference to the analysis in clauses 9 to 14 >


8.2
Alternative 2: Single spec with shadow single-RAT specs
In order to keep traceability of legacy single-RAT requirements, there could be reasons to keep the single-RAT specifications, but without normative content. The only thing left in the single-RAT “shadow” specifications would be references to identify where in the merged single/multi-RAT specification that the corresponding requirements are found. The merged specification TS 37.1xx would contain all types of requirements and cover both single-RAT and multi-RAT capable BS for all RATs (excluding GSM single-RAT). 

Such a structure with “shadow” single-RAT specs is illustrated in Figure 8.2-1.

[image: image5.emf] 


Figure 8.2-1: Alternative 2 for the BS specification structure (simplified view) 

Pros of Alternative 2:

<Bullets to be added here, with reference to the analysis in clauses 9 to 14 >

Cons of Alternative 2:

<Bullets to be added here, with reference to the analysis in clauses 9 to 14 >



8.3
Alternative 3: Separate performance specs and shadow single-RAT specs

When the single RAT requirements are merged together with the existing single/multi-RAT requirements into a unified specification, it could end up being a very large document. In order to keep the size of the document reasonable, the single-RAT performance requirements (chapter 8) could be moved to separate new single-RAT specifications. 

Such a structure with separate single-RAT performance specs is illustrated in Figure 8.3-1. Except for the separate single-RAT performance specifications, the structure is the same as in Alternative 2.

[image: image6.emf] 


Figure 8.3-1: Alternative 3 for the BS specification structure (simplified view) 

Pros of Alternative 3:

<Bullets to be added here, with reference to the analysis in clauses 9 to 14 >

Cons of Alternative 3:

<Bullets to be added here, with reference to the analysis in clauses 9 to 14 >

9
Managing future RF features in a new structure

<Text to be added: How future RF features can be incorporated across all RATs, with reduced effort and risk of specification conflicts, considering the possible differences in requirements among different RATs>

10
Conformance declaration
<Text to be added: How to declare conformance for BS in the new specification structure>
11
Compliance for legacy BS
<Text to be added: Feasibility of compliance of selected future RF feature(s) by legacy BS that conforms to specifications of previous releases>

12
Regulatory references for Base Stations

<Text to be added: How to accommodate regulatory references to the new BS specification structure for single-RAT and multi-RAT Base Stations>
13
Compliance to legacy requirements for each RAT

<Text to be added: How to guarantee that a BS compliant to the new BS specification structure, for a requirement that is taken from the legacy structure, will comply to that requirement for each applicable RAT as  specified in the legacy structure>

14
Migration of BS specification structure

<Text to be added: How to migrate the requirements in the present BS specification structure (including performance requirements) into a new specification structure >

15
Recommendation

<Text to be added: Recommendation for a possible Work item.>

Annexes are only to be used where appropriate:
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Annexes are labelled A, B, C, etc. and are "informative"(3G TRs are informative documents by nature).

A.1
Heading levels in an annex

Heading levels within an annex are used as in the main document, but for Heading level selection, the "A.", "B.", etc. are ignored. e.g. A.1.2 is formatted using Heading 2 style.
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