3GPP TSG-RAN WG4 meeting #68  
R4-133928
Barcelona, Spain, 19 - 23 August, 2013
Source:
Ericsson
Title:
High level structure of new BS core specification
Agenda item:
8.8.4
Document for:
Discussion
1 Introduction 
In RAN#60, a new WID on “New BS specification structure” [1] was approved. The possible alternative for re-structuring and merging specifications was extensively discussed during the SI phase and the outcome was that alternative 3a should be the structure to further develop during the WI phase. The general principles for merging the specifications were elaborated in [2]. Based on the proposed general principles, this paper initiates the discussion of a high level structure for the new core specifications.
2 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.

In [3], a simple example is presented of how the new specification structure for a few requirements would look like.
3 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.
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