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1 Introduction
This contribution presents several proposals to improve the readability and clarity across the UTRA, E-UTRA and MSR BS core and conformance testing specifications. This work is a continuation of the recent specification alignment efforts in relation to the introduction of multi-carrier and multi-band operation. 

After several discussion rounds in a larger group, a number of issues are now collected in an excel file (attached) and all interested partners are invited in the debate. In the following we try to describe the problems behind some of the issues as well as the possible way forward.

2 Present Issues
A quick analysis across the BS core and conformance testing specifications (25.104, 36.104, 37.104, 25.141, 36.141, 37.141) reveals several issues which may introduce confusion. Among them are:

· Use of different acronyms and symbols for similar parameters or defined terms.
· Ambiguities in describing the test requirements and test procedures 

· several interpretations are possible in some cases

· Presence of different Notes or clarifying paragraphs which are not consistent across the specifications
· Lack of alignment with the Drafting Rules as specified in TR 21.801, especially after latest changes from 2015-03.

A good alignment across the specifications is necessary, given the existing inter-relations. For example, a number of test procedures in MSR specs point to the test procedures in the legacy specifications for UTRA and E-UTRA. On the other hand if a BS is only declared to support single RAT operation, the testing according to legacy specifications shall be as much as possible aligned with the testing for a similar MSR BS.  
3 General impact

In general, the alignment across the specification implies:

· Use of coherent terminology, definitions, symbols.

· Ensure clarity and remove text that can generate ambiguities.

· Formulate the requirements and test procedure in a coherent manner.
3.1 Acronyms and Symbols

Proposal: Introduce an acronyms/symbols for maximum radio bandwidth and total RF bandwidth and use them across the specification.

Reason: Right now there are few terms which can be confused when reading the specifications:
· RF Bandwidth – it is utilized sometimes as BS RF bandwidth
· BS RF Bandwidth – widely utilized and it refers to one operating band. In 37.141 the symbol is BWRF. Not used in legacy specs.
· Maximum BS RF Bandwidth – it is also used in conjunction with one band. Symbol in 37.141 is BWRF,max. Not used in legacy specs.
· Maximum radio bandwidth – it is used for multi-band operation. The term “radio bandwidth” can be easily confused with “RF bandwidth”.
· Total RF bandwidth – it is used in relation to multi-band operation. The use of “RF” is not consistent with the use of “radio” in the definition of the Maximum Radio Bandwidth, which is also multi-band related. Use of “Total” may also lead to misinterpretations.
Following abbreviations are already existing in TS 37.141 but not in 25.141 or 36.141
BWRF 
Base Station RF bandwidth, where BWRF = FBW RF,high – FBW RF,low 

BWRF,max 
Maximum Base Station RF bandwidth

In the sections about test configurations we find:
The RF bandwidth shall be the declared maximum supported RF bandwidth. This term does not exist as such in the manufacturer declarations. What exists is maximum RF bandwidth supported by the BS.
Proposal: Delete the maximum output power Pmax in TS 36.141 and TS 37.141 

Reason: Pmax is only defined, but never utilized across the specs. It appears in the section about Home BS, but it refers to power per carrier. The used term is Pmax,c, which is the maximum output power per carrier.

Impact analysis: Deletion of the term may eventually impact other specifications that refer to this term. To our knowledge there are no such references, and even if they exist there is a very limited risk for creating confusions. A clear notice of this change in the Change History of the specification would be an easy way to avoid any confusions.
Proposal: Change Pmax to Pmax,c in TS 25.141

Reason: align with TS 36.141 and 37.141

Impact analysis: The Pmax term is very common across a various group of specifications. There is a limited risk for confusions if other external documents refer to the Pmax term, as currently defined. However, the impact is very limited if the symbol Pmax will not be used in the future. For example, Pmax,t can be used instead to refer to the total maximum output power for all carriers. A clear notice of this change in the Change History of the specification would be an easy way to avoid any confusions.
Proposal: Change PRAT in TS 25.141 and TS 36.141 in Prated,c

Reason: Align to 37.141 and avoid confusion with PRAT defined in TS 37.141. Also, the symbol Prated,c better represents the rated power per carrier.
Impact analysis: PRAT symbol is mainly utilized in the BS conformance testing specifications. A clear notice of this change in the Change History of the specification would be an easy way to avoid any confusions. 
Proposal: Introduce a symbol for Total Rated Output Power and use it instead cross the specifications.

Reason: It is very important to not leave space for interpretations when referring to this term, which is a manufacturer declared parameter under different operating configurations. Currently, there is confusion with Pmax – also defined as a type of “total output power”.  While total rated output power is a declared value, Pmax is the power level that can be measured at the antenna connector under some reference conditions (temperature, test model, number of carriers, type of carriers, placement of carriers, etc.).
3.2 Definitions
Proposal: For UTRA and MSR BS specifications change the BS RF Bandwidth definition as  "The bandwidth in which a Base Station simultaneously transmits and/or simultaneously receives multiple carriers simultaneously within each supported operating band."
Reason: The word "simultaneously" means joint transmit and receive, which may cause confusions for TDD operation.
Proposal: Delete definitions for Upper Edge and Lower Edge.

Reason: The present definitions for upper edge and lower edge are not used throughout the specifications. Moreover, these definitions conflicts with usage of the more general terms lower edge or upper edge already present in the definition of Maximum Radio Bandwidth and other terms, as well as throughout the specifications.

4 Impact on BS core specifications
The alignment of the BS core specifications (25.104, 36.104, 37.104) is pretty much in place right now, with the exception of several issues that appear due to recent changes in the conformance testing (see the introduction of multi-carrier and multi-band operation in TS 36.141, 25.141, and 25.142).

The proposals motivated above, in section 3, are applicable to core specifications.

5 Impact on BS conformance testing specifications
An extensive list of editorial and technical issues is contained in the attached excel file. Hereafter we only suggest for further discussion a few, considered of higher importance:
· Transmitter intermodulation

· The definition of the wanted signal is ambiguous for E-UTRA. For MSR there is no definition whatsoever.
· The interferer power is not clearly described, as the definition of wanted signal is not clear in this context. Mean power of the wanted signal is a term which allows for several interpretations.

· Receiver Blocking

· In TS 36.141 the presence of the step 4) in the test procedure:

“Interchange the connections of the BS Rx ports and repeat the measurements according to steps 1) and 2)” is confusing, and in contradiction with other statement in section 4.5.2.1 which clearly specify that: If the manufacturer has declared the receiver paths to be equivalent, it is sufficient to apply the specified test signal at any one of the receiver antenna connectors. Additionally, the use of term “interchange” is not appropriate for more than two antenna ports.
· The statement: The requirement is applicable outside the Base Station RF bandwidth or maximum radio bandwidth edges. The interfering signal offset is defined relative to the lower (upper) or maximum radio bandwidth edges is confusing, as it is not clear what condition shall be met outside BS RF bandwidth.  
Across the specs we find as detection method: true RMS voltage or true average power, true RMS, etc. In fact, all these terms mean the same thing, just different ways of measuring it. The different methods refer to a certain detector option, there used to be RMS detectors that measured the Voltage and calculated the True RF average power. Newer devices measure the power of the signal in a different way. Our preference would be to see ‘True RMS power’ used everywhere. But It could still be necessary to use ‘True RMS voltage or true average power’ everywhere still. Depends on whether there are still instruments in use that measure the RMS Voltage across a resistive load.
In the test procedures, in the section for multiband we have: "For multi-band capable BS with separate antenna connector, the antenna connector not being under test in case of single-band or multi-band test shall be terminated". This is not a real step in the procedure, and the proposal is to merge it with the previous step in order to appear as a clarification of the testing conditions.
We also identified some ambiguous formulations as:

“For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors” or “In addition, for a multi-band capable BS with separate antenna connectors….”

The intention here is to refer to BS supporting multiple bands and each of the bands is present at only one antenna connector. There can be two bands at one connector, but not one band at two connectors (the case for MIMO or Tx Diversity) ?
6 Proposals for approval
In this paper we summarize several of the most important changes necessary to align the BS specifications. An extensive list is also attached in the form of excel sheet. We encourage all the interested partners to contribute with their opinion and comments.
We expects that a final decision on these issues is taken during the meeting week, also included in the minutes of the ad-hoc meeting on BS specifications improvement.
Proposal 1: Introduce the symbol BWmax for maximum radio bandwidth and use it across the specifications.

Proposal 2: Introduce symbol BWtot for total RF bandwidth and use it across the specifications.

Proposal 3: Replace the term RF Bandwidth with the term BS RF bandwidth and use it together with the symbol BWRF where applicable.

Proposal 4: Replace the term maximum RF bandwidth with the term maximum BS RF bandwidth, and use it together with the symbol BWRF,max where applicable.
Proposal 5: Avoid using any other formulations related to bandwidth except the defined terms.  

Proposal 6: Delete the maximum output power Pmax in TS 36.141 and TS 37.141 

Proposal 7: Change Pmax to Pmax,c in TS 25.141

Proposal 8: Change PRAT in TS 25.141 and TS 37.141 in Prated,c

Proposal 9: Introduce the symbol Prated,t for Total Rated Output Power and always use it across the specifications. 
Proposal 10: Change in 36.141 and 37.141 the BS RF Bandwidth definition as "The bandwidth in which a Base Station simultaneously transmits and/or simultaneously receives multiple carriers simultaneously within each supported operating band."
Proposal 11: Delete definitions for Upper Edge and Lower Edge.

Proposal 12: Merge the steps in the test procedure for multi-band BS. 
Proposal 13: Rephrase the “multiple bands mapped at the separated antenna connector” and “multi-band BS with separate antenna connector”
A few companion CRs for the UTRA specifications are presented, see tdocs R4-151350 – 53,  implementing applicable proposed changes in this file and other minor editorial corrections.
In the CR 716 for TS 25.141 the following proposals are implemented: 1,2,3,4,7,8,11,12.

In the CR 698 for TS 25.104 the following proposals are implemented:  3,4,7,8,11.

