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1 Background 
The MB-MSR conformance testing was extensively discussed in previous RAN4 meetings. At RAN4#68bis, agreements on MB-MSR (37 series) conformance testing was reached, based on the new MB-MSR specific test configurations TC7a, TC7b and TC7c. 

As previously agreed, the WID includes also multi-band capabilities for UTRA and E-UTRA in 25- and 36- series specifications respectively. This paper gives an analysis of the UTRA conformance test specification and identifies work needed to accommodate multi-band testing for UTRA. 

2 Discussion 
At RAN4#65 [1], a way forward for MB-MSR regarding the specification of requirements for single-RAT multi-band capable BS in the single-RAT specification series was agreed as follows:

· All 37 series CRs that are required for completing the core requirements are agreed at RAN4 meeting #65. For the remaining issue that is related to conformance testing, it will be treated in the MB-MSR WI performance part. It is therefore agreed in RAN4 that the MB-MSR WI core part can be closed in RAN meeting #58.

· Specification of requirements in the 36 series

· The Rel-11 CR to TS 36.104 should be reviewed technically and agreed in this RAN4 meeting #65, or be put on e-mail approval, targeting plenary approval in the next RAN meeting #58, under the WI code MB_MSR_RF-Core. 

· The Rel-11 CR to TS 36.141 should be developed and agreed in the coming RAN4 meetings, under the WI code MB_MSR_RF-Perf.

· Specification of requirements in the 25 series

· The Rel-11 CRs to TS 25.104 and TS 25.105 should be submitted at the end of RAN4#65 and reviewed technically and agreed on e-mail approval, targeting plenary approval in the next RAN meeting #58, under the WI code MB_MSR_RF-Core.

· The Rel-11 CRs to TS 25.141 and TS 25.142 should be developed and agreed in the coming RAN4 meetings, under the WI code MB_MSR_RF-Perf.

The multi-band testing for MB-MSR in TS 37.141 was developed over the course of five RAN4 meetings and relies heavily on the test procedures and test configurations defined for multicarrier operation, in contiguous and non-contiguous spectrum. The same foundation for multicarrier testing will be needed in TS 25.141 as a basis for single-RAT UTRA multi-band testing.
Considering the present content of TS 25.141, a few observations can be made:

1. There are no test configurations defined in 25.141 for RF testing, capturing the various scenarios such as contiguous or non-contiguous multi-carrier operation. (The term “test configuration” is used in a different context in the specification, for defining number of carriers for 4C-HSDPA performance testing.)
2. The contiguous multi-carrier tests are captured in some sense, but for the non-contiguous test cases, and additional updates would be needed. According to TS 25.141 sub-clause 4.8, the multiple carrier handling is done in the following way, which is not workable for NC testing:

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

3. For a vast majority of the transmitter tests, the carrier power allocation for multi-carrier test cases is ambiguous. Most transmitter test cases have a procedure where the BS should start the transmission at Pmax, where Pmax is the maximum carrier power (single carrier).

1)
Start BS transmission at Pmax
4. Since the MB-MSR testing is solely based on specific test configurations, the inclusion of proper test configurations for single band testing is essential as a basis for the multi-band test configurations. This would require additional declared parameters, as test configurations are generated based upon the declarations.
5. Including test configurations both for contiguous and non-contiguous operation would also require an applicability table where specific test configurations per requirement are defined. This is an area that needs to be thoroughly discussed in RAN4 since some requirements in UTRA are specifically single carrier centric regardless of single or multi carrier operation.

6. Due to the need for single band testing with specific test configurations, RAN4 needs to conclude from which release such test configurations should be made applicable. As a first approximation, contiguous test configurations should be defined from Rel-8, non-contiguous test configurations from Rel-10 and multi-band test configurations from Rel-11.

7. For a vast majority of the tests, the descriptions of “method of test” and “test procedure” in TS 25.141 are still reflecting single carrier centric tests, thus it would be necessary to update test methods and procedures for each individual requirement.

8. Once the multi-carrier testing aspects are added to the conformance testing, including the configurations and the corresponding test method/procedure updates, it would be possible to define multi-band test configurations for UTRA based on the same principles and structure as for the agreed MB-MSR test configurations. This would also require inclusion of an applicability table designed for multi-band operation of UTRA.

9. The multi-band applicability table for UTRA single RAT specification should be less complicated compared to MB-MSR, but the exact content will need further discussions.

10. One practical aspect for inclusion of test configurations, both for single band and multi-band operation, is to find a structure within the existing specification which would allow for fitting the added parts and at the same time ensure that the structure is robust enough to handle future evolution of the UTRA conformance test specification.

Considering the observations made above, there are quite a few fundamental areas to address to evolve the UTRA conformance specifications to allow for inclusion of multi-band. Addressing and agreeing upon a way forward would be an essential step to accommodate multi-band testing in the UTRA conformance test specifications.
3 Conclusion and proposal
In this paper, a number of observations considering the inclusion of multi-band in the UTRA conformance test specification TS 25.141 were outlined and areas that would require attention, further improvement and updates were identified. The multi-band testing will depend on inclusion of test configuration for both single band and multi-band operation and will require careful consideration on how it can be fitted into the existing conformance test specification.

To progress the work, we propose a number of steps that must be taken, in order to clarify ambiguities and introduce the necessary structures for single band testing in the specifications, which will be needed to add support for multi-band testing.

Proposal:

· Initiate discussions and conclude on a structure to fit single band test configurations into the UTRA conformance specification and agree on the release(s) to introduce it. This would also include the additional declarations needed.

· Add applicability table(s) for single band UTRA which is adapted for proposed contiguous and non-contiguous operation.

· Clarification of test methods and procedures to ensure that the proposed single band test configurations are anchored in the actual test procedures.

· Adaptation and inclusion of multi-band test configurations based on the agreed test configurations for MB-MSR, where possible.

· Add an applicability table for multi-band UTRA which is adapted for UTRA single RAT operation for the concerned bands.
· Update test methods and procedures to ensure that the proposed multi-band test configurations are anchored in the actual test procedures.
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