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Background and discussion
For the BS structure work item, one important study area involves documenting the existing content of all BS core, conformance and EMC specifications in the TR [1]. This paper continues the work by analyzing at the core specifications, including the receiver, transmitter and performance parts, plus the annexes. 

In addition to the analysis introduced, the following updates are proposed:
· The part “Annexes” is added to the division of the specification into parts.

· The type description of “SA”, “SM” and “SO” is updated, in order to clarify that the analysis is not only of the text, but also of the requirements expressed.

· A new Type identifier “RE” is added, identifying a “Reference to single-RAT requirement”.

Proposal

It is proposed that the attached text proposals are included in the BS structure Work Item TR 37.810 [1].

References

[1]
R4-131432, "BS Specification structure TR 37.810 v0.1.0" (Rapporteur).
TEXT PROPOSAL:

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.

-
Annexes: - Additional elements: The annexes contain both normative and informative elements, of which a large part is RAT-specific.
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/requirement that is quite aligned and can be easily merged.

	SM
	Similar text and/or identical requirement, where only the multi-RAT version needs to be kept

	SO
	Similar text/requirement, 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

	RE
	Reference to single-RAT requirement.



<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 5.2-1: Analysis of the content of core specifications, Clause 4-5
	
	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.

	Applicability of requirements
	4.5
	TBD
	4.4
	TBD
	-
	-
	This text is dependent on the present structure of one spec per RAT. It may not be applicable if specs are potentially merged.

	Requirements for contiguous and non-contiguous spectrum
	4.6
	SA
	5.8
	SA
	4.7
	SA
	Quite aligned

	Operating bands and channel arrangement (general)
	5.1
	SA
	5.1
	SA
	-
	-
	The informative UTRA and E-UTRA texts can be merged.

	Operating bands
	5.2
	SM
	5.5
	SM
	4.5
	SM
	Aligned, where the MSR version contains the complete information.

	Multicarrier/CA bands
	5.2
	DK
	5.5
	DK
	-
	-
	The Multicarrier/CA bands are RAT-specific and can be kept as is, or be replaced by references to the core UE specs.

	band categories
	-
	-
	-
	-
	4.5
	DM
	MSR BS specific text, also applicable to single-RAT operation.

	Channel bandwidth
	-
	-
	5.6
	DK
	-
	-
	RAT-specific for E-UTRA.

	Tx-Rx frequency separation
	
	
	
	
	
	
	

	Channel spacing
	5.4.1
	DK
	5.7.1
	DK
	4.6.1
	DM
	RAT specific text, to keep with the MSR BS generic text.

	Channel raster
	5.4.2
	DK
	5.7.2
	DK
	4.6.2
	DM
	RAT specific text, to keep with the MSR BS generic text.

	Carrier frequencies and numbering
	5.4.3
	DK
	5.7.3
	DK
	4.6.3
	DM
	RAT specific text, to keep with the MSR BS generic text.

	Applicability of requirements
	-
	-
	-
	-
	5
	DM
	MSR BS specific text, also applicable to single-RAT operation.


5.3
Transmitter characteristics (clause 6)

Table 5.3-1: Analysis of the content of core specifications, Clause 6
	
	TS 25.104
	TS 36.104
	TS 37.104
	

	Topic
	Clause
	T
	Clause
	T
	Clause
	T
	Notes

	General
	6.1
	SM
	6.1
	SM
	6.1
	SM
	Similar text, where the MSR version contains the complete information.

	Base station output power
	6.2
	SM
	6.2
	SM
	6.2
	DM
	Output power definitions in these specs are quite different, but modified generic MSR requirements can also cover single-RAT version

	BS power: Additional requirement (regional)
	-
	
	6.2.2
	SM
	6.2.2
	SM
	Similar text, where the MSR version contains the complete information.

	BS rated output power for Home BS
	6.2.1
	SA
	6.2
	SA
	-
	-
	For MSR, additional BS rated output power for Home BS may need to be added. Applies only for single-RAT.

	Home BS output power for adjacent UTRA channel protection
	6.4.6
	DK
	6.2.3
	DK
	-
	-
	

	Output power dynamics
	6.4
	DK
	6.3
	DK
	6.3
	RE
	"Single-RAT only requirements

	Transmit ON/OFF power
	-
	-
	6.4
	SA
	6.4
	SA
	Similar text, a single-RAT option for E-UTRA may also have to be kept. Requirements of transient period length are different for MSR and E-UTRA

	Transmitter OFF power
	-
	-
	6.4.1
	SM
	6.4.1
	SM
	

	Transmitter transient period
	-
	-
	6.4.2
	SO
	6.4.2
	SO
	

	Transmitted signal quality
	
	
	
	
	
	
	

	Modulation quality
	6.8.1, 6.8.2, 6.8.3, 6.8.5
	DK
	6.5.2
	DK
	6.5.1
	RE
	Single-RAT only requirements

	Frequency error
	6.3.1
	DK
	6.5.1
	DK
	6.5.2
	RE
	Single-RAT only requirements

	Time alignment error
	6.8.4
	DK
	6.5.3
	DK
	6.5.3
	RE
	Single-RAT only requirements

	Operating band unwanted emissions/spectrum mask
	6.6.2
	DK
	6.6.3
	DK
	6.6.2
	DM
	Different text that is unique to the MSR specification

	Spectrum emission mask
	6.6.2.1
	SO
	-
	-
	-
	-
	SEM requirements for all BS classes are specified in the same Clause

	operating band unwanted emissions
	-
	-
	6.6.3.1
6.6.3.2

6.6.3.2A

6.6.3.2B
6.6.3.2C
	SO
	6.6.2.1, 6.6.2.2, 6.6.2.3
	SO
	For E-UTRA, operating band unwanted emissions requirements are specified for each BS class in separate clauses. 
- Requirements for WA BS are defined separately for Category A and Category B.
- Category B option 2 requirements for WA BS is aligned with that for MSR.
For MSR, operating band unwanted emissions requirements are specified for BC1/BC3, BC2 and GSM single-RAT in separate clauses;

	Additional requirements
	
	
	
	
	
	
	

	- Limits in FCC Title 47
	-
	-
	6.6.3.3
	DK
	6.6.2.4.1
	DM
	Identical requirements.

	- Un-synchronized operation for BC3
	-
	-
	6.6.3.3
	SM
	6.6.2.4.2
	SM
	Identical requirements.

	- Protection of DTT
	6.6.2.1
	SM
	6.6.3.3
	SM
	6.6.2.4.3
	SM
	Identical requirements.

	- Co-existence with services in adjacent frequency bands (Band 1)
	6.6.3.6
	SM
	6.6.3.3
	SM
	6.6.2.4.4
	SM
	Identical requirements.

	- Co-existence with services in adjacent frequency bands (Band 7)
	6.6.3.6
	SM
	-
	-
	-
	-
	Additional requirement for Band VIII for UTRA.

	- Co-existence with RNSS/GPS services in North America
	-
	-
	6.6.3.3
	SM
	6.6.2.4.5
	SM
	Identical requirements.

	- Additional requirements for band 41
	-
	-
	6.6.3.3
	SM
	6.6.2.4.6
	SM
	Identical requirements.

	Transmitter spurious emissions (mandatory)
	6.6.3.1
	SO
	6.6.4.1
	SO
	6.6.1.1.1, 6.6.1.1.2
	SM
	UTRA spec has additional Cat B requirement of -15dBm/-16dBm per 1MHz/100kHz for bands above/below 1GHz (covered by E-UTRA spec UEM requirements, MSR spec uses more stringent -15dBm/1MHz)

	Additional BC2 requirement 
	-
	-
	-
	-
	6.6.1.1.3
	DM
	Only applicable to BC2 when GSM/EDGE configured

	Transmitter spurious emissions (protection of Rx)
	6.6.3.2
	SO
	6.6.4.2
	SM
	6.6.1.2
	SM
	UTRA and E-UTRA specs have additional requirement for Home BS, UTRA spec requirements different than in E-UTRA/MSR specs for MR and LA

	additional requirement for BC2 WA
	-
	-
	-
	-
	6.6.1.2
	DM
	additional requirement for BC2 WA

	Transmitter spurious emissions (additional)
	6.6.3.3, 6.6.3.5, 6.6.3.9
	SM
	6.6.4.3
	SM
	6.6.1.3
	SM
	UTRA and E-UTRA specs have additional requirement for Home BS

	additional requirement on 700/800MHz public safety
	6.6.3.8
	SA
	6.6.4.3
	SA
	6.6.2.4.1
	DM
	protection of 700/800MHz public safety operation

	Transmitter spurious emissions (co-location) UTRA/E-UTRA WA&LA
	6.6.3.4
	SM
	6.6.4.4
	SM
	6.6.1.4
	SM
	UTRA spec for TDD bands uses 1MHz measurement BW

	Transmitter spurious emissions (co-location) UTRA/E-UTRA MR
	6.6.3.4
	SO
	6.6.4.4
	SM
	6.6.1.4
	SM
	UTRA requirements different than in E-UTRA/MSR specs

	Transmitter spurious emissions (co-location) GSM
	6.6.3.4
	SO
	6.6.4.4
	SO
	6.6.1.4
	SM
	UTRA LA&MR/E-UTRA LA requirements different than in MSR spec

	ACLR
	6.6.2.2.1
	DK
	6.6.2.1
	DK
	6.6.4.1, 6.6.4.2, 6.6.4.3
	RE
	RAT-specific requirement, MSR spec referring to UTRA/E-UTRA specs

	CACLR
	6.6.2.2.2
	SA
	6.6.2.2
	SA
	6.6.4.4
	SA
	the same requirements in all specs

	Occupied bandwidth
	6.6.1
	SA
	6.6.1
	SA
	6.6.3
	SA
	E-UTRA spec has additional requirement for Intra-band CA which is referenced in the MSR spec

	Transmitter intermodulation
	6.7
	SO
	6.7
	SM
	6.7.1
	SM
	UTRA spec has UTRA interfering signal while 5MHz E-UTRA interfering signal is used in MSR/E-UTRA specs

	Additional requirement
	-
	-
	-
	-
	6.7.2, 6.7.3
	DM
	Additional requirement for BC2, BC3 and for non-contiguous spectrum in BC1/BC2


5.4
Receiver characteristics (clause 7)

Table 5.4-1: Analysis of the content of core specifications, Clause 7

	
	TS 25.104
	TS 36.104
	TS 37.104
	

	Topic
	Clause
	T
	Clause
	T
	Clause
	T
	Notes

	General
	7.1
	SA
	7.1
	SA
	7.1
	SA
	similar text

	Reference sensitivity level
	7.2
	DK
	7.2
	DK
	7.2
	RE
	RAT-specific requirement, MSR spec referring to UTRA/E-UTRA specs

	Dynamic range
	7.3
	DK
	7.3
	DK
	7.3
	RE
	RAT-specific requirement, MSR spec referring to UTRA/E-UTRA specs

	In-channel selectivity
	-
	-
	7.4
	DK
	7.8
	RE
	ICS is an E-UTRA only single-RAT requirement. The MSR spec has a direct reference.

	In-band selectivity and blocking:
	
	
	
	
	
	
	

	In-band blocking, general
	7.5.1
	SM
	7.6.1
	SO
	7.4.1
	SM
	The MSR limits are the strictest of UTRA & E-UTRA and are fully aligned with UTRA for all BS classes. Home BS is additional. May have to keep E-UTRA limits as option.

	Narrowband blocking
	7.5.1
	SO
	7.5.1
	SM
	7.4.2
	SM
	The MSR limits are the strictest of UTRA & E-UTRA and are fully aligned with E-UTRA for all BS classes. Home BS is additional. May have to keep UTRA limits as option.

	GSM/EDGE Additional narrowband blocking
	-
	-
	-
	-
	7.4.3
	DM
	Only applicable to GSM/EDGE

	GSM/EDGE AM suppression
	-
	-
	-
	-
	7.4.4
	DM
	Only applicable to GSM/EDGE

	Additional BC3 blocking
	-
	-
	-
	-
	7.4.5
	DM
	Only applicable to BC3, based on 1.28 Mcps UTRA TDD interferer

	ACS
	7.4.1
	DK
	7.5.1
	DK
	(7.4.2)
	-
	ACS is only defined for single-RAT. The narrowband blocking requirement in 7.4.2 of 37.104 makes it redundant.

	ACS, co-location with UTRA TDD
	7.4.2
	DK
	-
	-
	-
	-
	The text in 25.104 is informative.

	Out-of-band blocking, general
	7.5.1
	SM
	7.6.1
	SM
	7.5.1
	SM
	Identical requirements.

	Out-of-band blocking, co-location (UTRA/E-UTRA)
	7.5.2
	SM
	7.6.2
	SM
	7.5.2
	SM
	Identical requirements.

	Out-of-band blocking, co-location (GSM)
	7.5.2
	SO
	7.6.2
	SO
	7.5.2
	SM
	UTRA MR&LA and E-UTRA LA have different values.

	Receiver spurious emissions, general
	7.7.1
	SM
	7.7.1
	SM
	7.6.1
	SM
	Identical requirements.

	Additional BC2 (category B) limit
	-
	-
	-
	-
	7.6.2
	DM
	Only applicable to BC2.

	Receiver intermodulation, general
	7.6.1
	SM
	7.8.1
	SO
	7.7.1
	SM
	The MSR limits are the strictest of UTRA & E-UTRA and are fully aligned with UTRA for all BS classes. Home BS is additional.  May have to keep E-UTRA limits as option.

	Receiver intermodulation, narrowband
	7.6.1
	SO
	7.8.1
	SM
	7.7.2
	SM
	The MSR limits are the strictest of UTRA & E-UTRA and are fully aligned with E-UTRA for all BS classes. Home BS is additional. May have to keep UTRA limits as option.

	GSM/EDGE Receiver intermodulation
	-
	-
	-
	-
	7.7.3
	DM
	Only applicable to GSM/EDGE


5.5
Performance requirements (clause 8)

Table 5.5-1: Analysis of the content of core specifications, Clause 8

	
	TS 25.104
	TS 36.104
	TS 37.104
	

	Topic
	Clause
	T
	Clause
	T
	Clause
	T
	Notes

	Performance requirements
	8
	DK
	8
	DK
	8
	RE
	All performance requirements are RAT-specific and must be kept as is. The MSR text is a direct reference to the single-RAT requirements.


5.6
Annexes

Table 5.6-1: Analysis of the content of core specifications, Annexes

	
	TS 25.104
	TS 36.104
	TS 37.104
	

	Topic
	Clause
	T
	Clause
	T
	Clause
	T
	Notes

	Reference measurement channels
	Annex A
	DK
	Annex A
	DK
	-
	-
	RAT-specific definitions never referenced from 37.104.

	Propagation conditions
	Annex B
	DK
	Annex B
	DK
	-
	-
	RAT-specific definitions never referenced from 37.104.

	Characteristics of interfering signals
	Annex C
	SA
	Annex C
	SA
	A
	SA
	RAT-specific definitions, which are partly repeated in 37.104. Can be easily merged.

	Environmental requirements for the BS equipment
	4.4
	SM
	Annex D
	SM
	Annex B
	SM
	Aligned, where the MSR version covers also alternative ETSI references.

	Error vector magnitude evaluation
	(In 37.141)
	DK
	Annex E
	DK
	-
	-
	The details of the EVM evaluation for UTRA is in 37.141, Annex E.

	Unwanted emissions for multicarrier BS
	-
	-
	Annex F
	SO?
	-
	SM
	Informative text on E-UTRA multicarrier operation. Will not be needed, since the 37.104 requirements cover multicarrier operation fully.

	Regional requirement for protection of DTT
	-
	-
	Annex G
	DK
	6.6.2.4.3
	RE
	Informative annex, referenced from 37.104.


