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1 Introduction

In the RAN4#68bis meeting, analysis was carried out, providing some examples on how to merge the requirements in single-RAT and MSR specification [1][2]. Subsequently, it was postulated that single-RAT test specification and MSR test specification may not be able to merge even though similar texts in those specifications.

In this contribution, we provided further analysis on whether it is feasible to migrate the 25-, 36- and 37- series conformance specifications.
2 Discussion

In last meeting, [1][2] discussed about the test related issues, where [1] proposed to merge existing test cases into one set of test configurations for BS capable of single-RAT UTRA/E-UTRA operation, and [2] illustrated the difficulties in attempting to merge conformance testing between the 25, 36 and 37-series, by looking at EVM as an example, and two alternative solutions were given. Apart from the test configuration issues discussed in [1][2], there may exist some other issues, such as specified frequency range and the requirements test procedures.
2.1 Specified frequency range
By comparing the RF  Specified frequency range in each test spec, we can find some non-alignment between those specs:
==============Specified frequency range in TS25.141 and TS25.142================

The specified frequency range for UTRA FDD (in section 4.8 in TS25.141) and TDD are very similar (in section 5.3 in TS25.142), which are:
Many tests in this TS are performed with appropriate frequencies in the bottom, middle and top of the operating frequency band of the BS. These are denoted as RF channels B (bottom), M (middle) and T (top).

Unless otherwise stated, the test shall be performed with a single carrier at each of the RF channels B, M and T.

When the requirements are specific to multiple carriers, and the BS is declared to support N>1 carriers, numbered from 1 to N, the interpretation of B, M and T for test purposes shall be as follows:

For testing at B, 

-
the carrier of lowest frequency shall be centred on B
For testing at M,

-
if the number N of carriers supported is odd, the carrier (N+1)/2 shall be centred on M,
-
if the number N of carriers supported is even, the carrier N/2 shall be centred on M.

For testing at T

-
the carrier of highest frequency shall be centred on T
When a test is performed by a test laboratory, the UARFCNs to be used for RF channels B, M and T shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

When a test is performed by a manufacturer, the UARFCNs to be used for RF channels B, M and T may be specified by an operator.
==============Specified frequency range in TS36.141==================================

The specified frequency range section(section 4.7) covers either single-band carrier test, or non-single carrier testing(multi-carrier testing and CA specific testing).
 For single carrier testing, there are:
For the single carrier testing many tests in this TS are performed with appropriate frequencies in the bottom, middle and top channels of the supported frequency range of the BS. These are denoted as RF channels B (bottom), M (middle) and T (top).

Unless otherwise stated, the test shall be performed with a single carrier at each of the RF channels B, M and T. 

When a test is performed by a test laboratory, the EARFCNs to be used for RF channels B, M and T shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

When a test is performed by a manufacturer, the EARFCNs to be used for RF channels B, M and T may be specified by an operator.

And for non-single carrier testing, there are:

Many tests in this TS are performed with the maximum RF bandwidth located at the bottom, middle and top of the supported frequency range in each operating band. These are denoted as BRFBW(bottom), MRFBW (middle) and TRFBW (top). 

Unless otherwise stated, the test shall be performed at BRFBW, MRFBW and TRFBW defined as following:

-
BRFBW: maximum RF bandwidth located at the bottom of the supported frequency range in each operating band;

-
MRFBW: maximum RF bandwidth located in the middle of the supported frequency range in each operating band;

-
TRFBW: maximum RF bandwidth located at the top of the supported frequency range in each operating band.

When a test is performed by a test laboratory, the position of BRFBW, MRFBW and TRFBW in the operating band shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

Also for CA specific testing, BBW Channel CA(bottom), MBW Channel CA (middle) and TBW Channel CA (top) for contiguous spectrum operation and BBW Channel Block(bottom), MBW Channel Block (middle) and TBW Channel Block (top) for non-contiguous spectrum operation are introduced.
==============Specified frequency range in TS37.141===============================

The specified frequency range section (i.e. RF channel in section 4.9.1) in TS37.141 are:

Many tests in this TS are performed with the maximum RF bandwidth located at the bottom, middle and top of the supported frequency range in the operating band. These are denoted as BRFBW (bottom), MRFBW (middle) and TRFBW (top).

Unless otherwise stated, the test shall be performed at BRFBW, MRFBW and TRFBW defined as following:

BRFBW: 
maximum RF bandwidth located at the bottom of the supported frequency range in the operating band.

MRFBW: 
maximum RF bandwidth located in the middle of the supported frequency range in the operating band. MRFBW may be shifted maximum 100 kHz towards lower frequencies to align carriers with the channel raster.
TRFBW: 
maximum RF bandwidth located at the top of the supported frequency range in the operating band.

For the test of certain RF requirements the present specification refers to test procedures defined in the single-RAT specifications. In this case, the interpretation of the RF channels to be tested shall be according to the following definitions:

B: maximum RF bandwidth located at the bottom of the supported frequency range in the operating band, the channel to be tested located at the bottom of the maximum RF bandwidth

M: maximum RF bandwidth located in the middle of the supported frequency range in the operating band, the channel to be tested located in the middle of the maximum RF bandwidth

T: maximum RF bandwidth located at the top of the supported frequency range in the operating band, the channel to be tested located at the top of the maximum RF bandwidth

When a test is performed by a test laboratory, the position of BRFBW, MRFBW and TRFBW in the operating band and the channel numbers to be used for RF channels B, M and T shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

=================================================================================
From the above comparing, we can see: 

1: For single carrier testing, the RF channel for UTRA and E-UTRA are the same, i.e.  denoted as RF channels B (bottom), M (middle) and T (top).
2: For multi carrier testing, some differences are shown:

· For UTRA, RF channel also denoted as B, M  and T .
· For E-UTRA, RF bandwidth position denoted as BRFBW, MRFBW and TRFBW, also  BBW Channel CA(bottom), MBW Channel CA (middle) and TBW Channel CA (top) for contiguous spectrum operation and BBW Channel Block(bottom), MBW Channel Block (middle) and TBW Channel Block (top) for non-contiguous spectrum operation 
· For MSR, RF bandwidth position also denoted as BRFBW, MRFBW and TRFBW, similar with E-UTRA. For single-RAT requirements testing, RF channel denoted as B, M  and T
When we migrate all of the RF channels to the new BS spec structure, some confusions may exist:

· For B, M  and T, although there are no explicit related definitions in TS25.141/142 and TS36.141, it can still be understood and interpreted differently for single-RAT and MSR, because the RF bandwidth definition can not be used for UTRA and E-UTRA single carrier testing while it can be used for MSR single-RAT testing. In addition,  the B, M  and T  RF channels also used for UTRA multi-carrier testing. If we migrate the same denotations of B, M  and T into a common spec, we need to distinguish them clearly.
· For BRFBW, MRFBW and TRFBW, The definitions for E-UTRA and MSR are similar, only used for E-UTRA non-single carrier and MSR testing. But for testing the requirements whose test procedures defined in single-RAT spec, the RF channel denoted as B, M and T in MSR may not enough for testing when we go to see the method test in single-RAT. We discuss it further in section 2.2.
2.2 Method of test
Test model construct is considered, where initial conditions, test procedure, settings, etc. are included in the construct.  When comparing the requirements method of test, we can see that:
1: In UTRA test spec, no explicit test method for single carrier and multi carrier, the RF channel to be test for all the requirements are denoted as B, M  and T
2: In E-UTRA test spec, almost all of the requirements test methods are explicit divided into single carrier and multi carrier, such as:
· For a BS declared to be capable of single carrier operation only, set the base station to …..
· For a BS declared to be capable of multi-carrier operation, set the base station to ….
The RF channel to be tested for single carrier are denoted as B, M  and T, and RF position to be tested for non-single carrier are denoted as  BRFBW, MRFBW and TRFBW, also for CA OBW testing,  BBW Channel CA MBW Channel CA and TBW Channel CA (top) for contiguous spectrum operation OBW and BBW Channel Block, MBW Channel Block  and TBW Channel Block (top) for non-contiguous spectrum operation are introduced.
3: In MSR test spec, all of the requirements test methods are for multi RAT excepting the requirements to be tested refers to single-RAT spec, for these single-RAT requirements, the interpretation of the RF position to be tested shall be according to the following definitions:

B: maximum RF bandwidth located at the bottom of the supported frequency range in the operating band, the channel to be tested located at the bottom of the maximum RF bandwidth

M: maximum RF bandwidth located in the middle of the supported frequency range in the operating band, the channel to be tested located in the middle of the maximum RF bandwidth

T: maximum RF bandwidth located at the top of the supported frequency range in the operating band, the channel to be tested located at the top of the maximum RF bandwidth

However, the B, M and T in MSR may not apply to test the single-RAT UTRA requirements testing in MSR due to no explicit test method for single carrier and multi carrier in case of UTRA multi carrier requirements test are also use B, M  and T.
In addition, there also are some problems which have already been discussed in [2] for the test model construct, thus it seems difficult to migrate the same requirements into a common test model. So, this will leave us with three options:
Option 1: Leave existing single-RAT and MSR specs as they are due to enormity of migration efforts, try to merge in Rel-13 after completion of RF core specification migration. 

Option 2: Introduce MSR TC concepts in single-RAT specs to achieve better alignment with MSR spec, then perform migration.  
Option 3: Fix any misalignment in the single-RAT specs first before merging them with MSR spec.  
According to the discussion above, we propose:

Proposal 1: The RF channel should be distinguished clearly first when migrating the conformance test into new BS spec structure
Judging from the analysis in section 2.2 on the test model construct, where the consideration on RF channels (e.g. B, M, T) migration or merging is made, we propose that
Proposal 2: The test model in each single-RAT spec should be kept in new BS spec. 
3 Conclusions
In this paper, we gave further considerations on feasible to migrate the 25-, 36- and 37- series conformance specification. It seems difficult to migrate the same requirements into a common test model, three options may be considered:

Option 1: Leave existing single-RAT and MSR specs as they are due to enormity of migration efforts, try to merge in Rel-13 after completion of RF core specification migration. 

Option 2: Introduce MSR TC concepts in single-RAT specs to achieve better alignment with MSR spec, then perform migration.  
Option 3: Fix any misalignment in the single-RAT specs first before merging them with MSR spec.
And the proposals are:

Proposal 1: The RF channel should be distinguished clearly first when migrating the conformance test into new BS spec structure
Proposal 2: The test model in each single-RAT spec should be kept in new BS spec. 
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