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Background and discussion
In RAN4#68, high level principles for the new specification structure were proposed in [2]. In this paper, it is proposed that those principle principles are adopted and documented in the technical report.
Based on the principles the Requirement Profile concept is also proposed for adoption, based on the discussion in [3]. More information on the requirement profile concept taken from [3] is provided in an Annex for information.
Proposal

It is proposed that the attached text proposal is included in TR 37.811 [1].
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TEXT PROPOSAL for TR 37.811:
7
Principles for organizing the requirements

7.1
High level principles

For a new BS specification structure, there are a few simple but important principles that need to be considered to ensure that the new specifications not only have full coverage but also have a structure that will allow for further evolution of the specifications. This is ensured by the following high level principles:

1.
Requirement continuity:

The work item objective stipulates that the existing requirements both from the single-RAT specifications and the MSR specifications (single- and multi-RAT requirements) should be merged into the new core specification, without any change of levels and applicability, or any loss of requirements. However, adjustments in layout and form to fit the new structure should be done in order to avoid unnecessary duplication of text.

2.
Harmonised terminology for qualifying the requirements:

During the course of time when specifications were developed, terms such as “operation”, “operating”, “capable”, “configured”, “deployment” etc. have been used to qualify requirements, but the terms have not been applied consistently. As an example, consider the statement “a MB-MSR capable BS which can operate in single band”, where two different wordings are used in the same sentence to identify capabilities. The merged specification should be created with clear definitions of “capability”, “operation”, “configured” etc. and ensure that the use of the terms is fully consistent and aligned. General harmonized definitions would thus be necessary and should be done for the new specification.

3.
Maintaining Single-RAT legacy:

BS compliant to the current single-RAT specifications are by default capable of single RAT operation, while BS compliant to MSR, given the declared capability set, can be capable of operating as single-RAT, multi-RAT or both. The new specification should have a structure that clearly distinguishes between BS capable of single-RAT operation according to current single RAT specification and BS capable of single-RAT operation according to the current MSR specification, since there would be differences for some requirements. The new specification should have a structure where compliance of a certain BS to a set of legacy requirements is captured clearly and without ambiguity. Note that an MSR BS capable of multi-RAT operation would also be able to operate as single-RAT for UTRA and E-UTRA.

4.
Clear BS Capability definition:

The capability set concept is an important part of the MSR specifications, but is today only stated in the conformance specification where by declarations, the BS capability in various modes (e.g. single or multi-RAT) is captured. The relation between BS capability and core requirement will also need to be defined clearly.

5.
Future-proof specification structure:

The structure to be used for the new specifications should allow for future changes and evolution of specifications regardless of RAT or applicability of requirements. The structure should allow for easy updates of existing requirements as well as addition of new RAT-specific or generic requirements. 

As the re-structuring of specifications work becomes finalized, the new specifications in the new structure would from rel-12 and beyond serve as the fundamental BS specification within RAN4 and any Work Item or new specifications should use the new structure as a baseline. This impacts other Rel-12 work items such as AAS and future work items.

7.2
Requirement profiles
Two of the most important principles in subclause 7.1 are to Maintain Single- RAT legacy and to have a Clear BS capability definition. These are both achieved with the new concept of Requirement Profiles, where a BS compliant to a certain requirement profile would exactly map to a certain legacy specification i.e. single RAT or MSR. The requirement profile is a composite concept taking into account the capability set, the band category and the applicability of legacy requirements. The requirement profile concept defines a unique applicability of all requirements for each requirement profile. The existing BS Capability Set would be an essential part of the “requirement profile”.
<Text to be added>

ANNEX: High level structure based on Requirement Profiles

This Annex is a resubmission of the text on the “High level structure of new BS core specification” given in [3] and is provided for information.

Introduction 
This Annex presents a high level structure for the new core specifications.
Discussion 

The new specification will require a structure where not only all existing requirements are captured, but where there is also a visible mapping on the proper set of current (legacy) requirements. The reason is that a BS originally compliant to the current single RAT BS or MSR BS specification should be possible to comply also to the new BS specification. As discussed in [2], the Requirement Profile (RP) concept would be a viable way forward, allowing a clear structure for the new specification. 
There are existing concepts for handling different BS capabilities already used in RAN4. By re-using and combining these concepts and combine them with the legacy specification aspect, an unambiguous way of defining a requirement profile would be possible where each BS type is mapped to a unique set of requirements. 

In the 37-series specifications, the concept of Band Category was introduced to facilitate the applicability of various RATs in different operating bands. Band category 1 (BC1) encompasses bands allowing for operation of UTRA and E-UTRA while BC2 also in addition to UTRA and E-UTRA allows for GSM. BC3 encompasses bands allowing for TDD operation of UTRA and E-UTRA. 

The concept of Capability Set also defined in the 37-series, is a declared parameter the defined the various combinations of single-RAT and multi-RAT configurations that a BS is capable of. The six capability sets CS1 to CS6 are shown in Table 1.

Table 1: Capability sets

	Capability Set supported by the BS
	CS1
	CS2
	CS3
	CS4
	CS5
	CS6

	Supported RATs
	UTRA

(MC)
	E-UTRA

(MC)
	UTRA, 
E-UTRA
	GSM, UTRA
	GSM, E-UTRA


	GSM, UTRA, E-UTRA

	Supported configurations
	SR UTRA (SC, MC)


	SR 
E-UTRA (SC, MC, CA)
	MR UTRA + E-UTRA

SR UTRA (SC, MC)

SR E-UTRA (SC, MC, CA)
	MR GSM + UTRA

SR GSM (MCBTS)

SR UTRA (SC, MC)
	MR GSM + E-UTRA

SR GSM (MCBTS)

SR E-UTRA (SC, MC, CA)
	MR GSM + UTRA + 
E-UTRA

MR GSM + UTRA

MR GSM + 
E-UTRA

MR UTRA + 
E-UTRA

SR GSM (MCBTS)

SR UTRA (SC, MC)

SR E-UTRA (SC, MC, CA)

	Applicable BC
	BC1, BC2 or BC3
	BC1, BC2 or BC3
	BC1, BC2 or BC3
	BC2
	BC2
	BC2

	NOTE: 
MC denotes multi-carrier in single RAT;
SC denotes single carrier:
MR denotes multi-RAT;
SR denotes single-RAT


In TS 37.104, there are very well defined requirement Applicability Tables, identifying which requirements that apply for a BS, depending on the BS configuration. The possible configuration will in turn depend on the band category and the declared capability set. Below in Table 2 is an example for Band Category 1 (BC1), handling UTRA and E-UTRA, showing a part of the applicability table containing some transmitter requirement.

Table 2: Example of applicability of requirements for MSR BS operation in Band Category 1

	RF requirement
	BS configured for multi-RAT operation
	BS configured for single-RAT E‑UTRA FDD operation
	BS configured for single-RAT UTRA FDD operation

	Base station output power
	6.2.1

6.2.3

6.2.4 
	6.2.1 


6.2.3
	6.2.1

6.2.4

	Output power dynamics
	6.3.1

6.3.2
	6.3.1
	6.3.2

	Transmitted signal quality
	

	
Modulation quality
	6.5.1.1

6.5.1.2
	6.5.1.1
	6.5.1.2

	
Frequency error
	6.5.2.1

6.5.2.2
	6.5.2.1
	6.5.2.2

	
Time alignment error
	6.5.3.1

6.5.3.2
	6.5.3.1
	6.5.3.2

	Unwanted emissions
	

	
Transmitter spurious emissions
	6.6.1 (except for 6.6.1.1.3)
	6.6.1 (except for 6.6.1.1.3)
	6.6.1 (except for 6.6.1.1.3)

	Operating band unwanted


emissions
	6.6.2.1
6.6.2.4
	6.6.2.1
6.6.2.4
	6.6.2.1
6.6.2.4

	
Occupied bandwidth
	6.6.3
	6.6.3
	6.6.3

	
ACLR
	6.6.4.1

6.6.4.2
	6.6.4.1
	6.6.4.2


Each column in Table 2 state the requirement needed for a BS complying with certain capability/operation/configuration. Each requirement in the table is then exactly defined in the corresponding requirement chapter.

Using a similar concept for the new specification, we can construct an applicability table where each column would correspond to a requirement profile mapping exactly to requirement which corresponds to a current (legacy) specification. Considering the case above for the BC1 bands applicable for UTRA and E-UTRA, there would be a need to define an applicability table corresponding to five different requirement profiles as follows:

· Requirement profile 1: Single RAT UTRA according to 25.104 (SR-U)

· Requirement profile 2:  Single RAT E-UTRA according to 36.104 (SR-EU)

· Requirement profile 3:  Single RAT UTRA according to 37.104 (SMR-U)

· Requirement profile 4:  Single RAT E-UTRA according to 37.104 (SMR-EU)

· Requirement profile 5:  multi-RAT UTRA/E-UTRA according to 37.104 (SMR-MR)

Note that the abbreviations are used to easily deduct the exact capability/configuration and thus what specification/requirement they would correspond to. The first part of the abbreviation (SR/SMR) identifies which legacy specification that the requirement derives from, while the second part (U/EU/MR) identifies the RAT capability of the BS.

The abbreviations should be read as follows:

SR-U: single RAT UTRA capable BS, based on single RAT UTRA specification.

SR-EU: single RAT E-UTRA capable BS, based on single RAT E-UTRA specification.

The 37 series has capability of Single and Multi-RAT operation, the SMR abbreviation is thus chosen to represent the 37-series. The corresponding abbreviations should be read as follows:

SMR-U: single RAT UTRA capable BS, based on MSR specification

SMR-EU: single RAT E-UTRA capable BS, based on MSR specification

SMR-MR: Multi-RAT UTRA/E-UTRA capable BS, based on MSR specification.

In the new specification, the requirement chapters can be organized in a way similar to the 37-series, where requirements are organized in the usual way with requirement subclauses for each RF requirement, each subclause containing the necessary set of requirements to cover all requirement profiles. An applicability table early in the specification will provide pointers for mapping to the unique set of requirements that the BS must comply with when declared to a certain requirement profile.

As a demonstration of the concept, a “fictive” applicability table based on BC1 covering UTRA and E-UTRA is shown in Table 3 below. There is one column for each of the five requirement profiles. For each RF requirement, the table points at the exact set of requirements which need to be fulfilled for the requirements profile.
Table 3: Example of Applicability of requirements for “requirement profiles” allowed in BC1
	RF requirement
	SR-U
	SR-EU
	SMR-U
	SMR-EU
	SMR-MR

	Base station output power
	6.2.a
	6.2.b
	6.2.a

6.2.c

 
	6.2.b

6.2.d


	6.2.a

6.2.b

6.2.c

6.2.d

6.2.e

	Output power dynamics
	6.3.a
	6.3.b
	6.3.a

6.3.c

 
	6.3.b

6.3.d


	6.3.a

6.3.b

6.3.c

6.3.d



	Transmitted signal quality
	

	
Modulation quality
	6.4.a

6.4.b
	6.4.c
	6.4.a

6.4.b

 
	6.2.c


	6.4.a

6.4.b

6.4.c



	
Frequency error
	6.5.1.a


	6.5.1.b
	6.5.1.a


	6.5.1.b
	6.5.1.a

6.5.1.b

	
Time alignment error
	6.5.2.a

6.5.2.b


	6.5.2.c


	6.5.2.a

6.5.2.b


	6.5.2.c
	6.5.2.a

6.5.2.b

6.5.2.c



	Unwanted emissions
	
	
	

	
Transmitter spurious emissions
	6.6.1

6.6.1.a
	6.6.1

6.6.1.b
	6.6.1

6.6.1.a
	6.6.1

6.6.1.b
	6.6.1

6.6.1.a

6.6.1.b

	Operating band unwanted


emissions
	6.6.2.a
6.6.2.b
	6.6.2.c
6.6.2.d

6.6.2.e

6.6.2.f
	6.6.2.g
6.6.2.h
	6.6.2.g
6.6.2.h
	6.6.2.g
6.6.2.h

	
Occupied bandwidth
	6.6.3.a
	6.6.3.b
	6.6.3.a
	6.6.3.b
	6.6.3.a

6.6.3.b

	
ACLR
	6.6.4.a

6.6.4.b
	6.6.4.c

6.6.4.d
	6.6.4.a

6.6.4.b
	6.6.4.c

6.6.4.d
	6.6.4.a

6.6.4.b

6.6.4.c

6.6.4.d

	Note: All chapter numbers in this table are fictive and have the only purpose to demonstrate the proposed using “requirement profiles”.


Similar applicability tables can be constructed for BC2 and BC3 for the corresponding requirement profiles. 

Note that by adopting the proposed approach, all parts of the existing specifications, including multi-band operation, contiguous and non-contiguous operation etc., would without be fully captured since each RF requirement chapter would have full coverage of the corresponding affected requirements.

Conclusion

In this paper, based on the high level principles for re-structuring the specifications, a high level structure for the new specification is proposed. The structure, explores the “requirement profile” concept in conjunction with applicability tables to create a clear and future proof specification. In the proposed structure, the RF requirements are collected in transmit and receive chapters as today, where new RF requirements can be added and existing requirements can be updated. The applicability tables for the requirement profiles will for each BS type have reference to a unique set of requirements.

We would thus encourage RAN4 to continue discussions of the structure based on the proposed approach using “requirement profiles” for the new specifications and also additionally explore the synergies and align the definitions between specifications to make the new specification more compact and robust.
