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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 E-UTRA conformance test specification and identifies work needed to accommodate multi-band testing for E-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 36.141 as a basis for single-RAT E-UTRA multi-band testing. 
Considering the present content of TS 36.141, a few observations can be made:

1. There are already a number of test configurations defined in TS 36.141 for both contiguous and non-contiguous operation, but there is a lack of consistent descriptions.

2. In some cases there are multiple test configurations under the umbrella of “non-single carrier” containing “General test configurations”, “CA specific test configurations” and “non-contiguous test configurations”. The terminology is not consistently used however.
3. There is a difference in power allocation where multi-carrier is treated differently compared to CA where MC and non-contiguous CA apply “equal power” principles while contiguous operation adopts the equal PSD.

4. There are multiple definitions for position of RFBW in sub-clause 4.7 as follows:

Non-single carrier RF bandwidth:

-
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.

Aggregated channel BW:

Unless otherwise stated, the test for contiguous spectrum operation shall be performed at BBW Channel CA, MBW Channel CA and TBW Channel CA defined as following:

-
BBW Channel CA: 
aggregated channel bandwidth located at the bottom of the supported frequency range in each operating band;

-
MBW Channel CA: aggregated channel bandwidth located close in the middle of the supported frequency range in each operating band, with the center frequency of each component carrier aligned to the channel raster;
-
TBW Channel CA: 
aggregated channel bandwidth located at the top of the supported frequency range in each operating band.

Unless otherwise stated, the test for non-contiguous spectrum operation shall be performed at BBW Channel Block, MBW Channel Block and TBW Channel Block defined as following:

-
BBW Channel Block: Sub-block bandwidths located at the bottom of the supported frequency range in each operating band;

-
MBW Channel Block: Sub-block bandwidths located close in the middle of the supported frequency range in each operating band, with the center frequency of each component carrier aligned to the channel raster;
-
TBW Channel Block: Sub-block bandwidths located at the top of the supported frequency range in each operating band.
5. For a vast majority of the test methods and procedures, only the non-single carrier definitions are referenced. Due to the multiple definitions of carrier positions, a clarification depending on requirement and test would be needed to ensure that there are no ambiguities on how the carrier positions are defined throughout the specification.
6. For quite many of the transmitter tests, the power allocation is described based on different definitions such as “Pmax”, “manufacturer’s specified maximum output power” etc. Clarification and updates to align the power definitions for the single carrier and non-single carrier cases throughout the transmitter tests will be necessary to remove any ambiguity.
7. The multi-band test configurations should be adapted to single RAT E-UTRA based on the principles and test configurations agreed for MB-MSR. The corresponding multi-band applicability tables for E-UTRA should be developed and adapted.
8. One practical aspect for inclusion of test configurations, both for an updated single band operation and the new 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 E-UTRA conformance test specification.

Considering the observations made above, there are a few areas of improvement which are important to consider, in order to smoothly accommodate multi-band testing in the E-UTRA conformance test specifications.
3 Conclusion and proposal
In this paper, a number of observations considering the inclusion of multi-band in the E-UTRA conformance test specification TS 36.141 were outlined and areas that would require attention and further clarification and improvement were identified. The multi-band testing will depend on test configurations 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 including the proper applicability tables.

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

Proposal:

· Initiate discussion and conclude on needed improvement and clarifications in existing single band test configurations.

· Clarification and improvements in test methods and procedures to ensure that no ambiguity remains for single band tests.

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

· Add applicability table for multi-band E-UTRA which is adapted for E-UTRA single RAT operation for the concerned bands.
4 References

[1]
R4-126873, “Way forward on specification of requirements for single-RAT multi-band capable BS in the single-RAT specification series”, (Alcatel-Lucent, CATT, Nokia Siemens Networks, ZTE, Ericsson, Huawei, Deutsche Telekom).
