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1.	Introduction
The Multi-Band (MB) Base Station (BS) testing with three or more bands work item was approved at RAN#70 [1]. The objectives of the work item include the following:
Specify multi-band BS testing for all the identified band combinations. In particular, to decide:
1.	The RF bandwidth position of the middle band(s) within the frequency range(s) supported by the BS in the middle band(s).
2.	The multi-band combinations to be tested out of the supported ones for BS that supports multiple multi-band combinations.
3.	Other aspects of multi-band BS testing that are necessary to complete the specification.
The above topics have been discussed over 2 years in RAN4 without conclusion. In this contribution, we review the proposals on these topics and provide proposals to conclude on them, and provide a text proposal to include the proposals into the TR [2] of this work item.

2.	Discussion
It was agreed that the following band combinations are considered feasible for implementation of multi-band BS capable of operation in three or more bands:
1.	Bands (8+20+28) in Europe.
2.	Bands (1+3+7).
3.	Bands (25+4+7).
Only these band combinations will be considered in this work item [2]. Here we use these band combinations as a basis to consider the way forward to conclude on the topic.
2.1	RF bandwidth position
There are five proposals on this topic:
1)	The allocated RF bandwidth of the middle band(s) shall be located within the frequency range(s) supported by the BS in the middle band(s) to obtain the narrowest possible gap(s) between the newly added block(s) and the existing blocks in the TC such that the gap(s) is wide enough for the cumulative ACLR and narrow-band blocking requirements to be tested. [3]
2)	The RF bandwidth(s) in remaining supported operating band(s) in multi-band operation, if any, shall be placed in the middle of the supported frequency range in those operating band(s). [4]
3)	Place the RF bandwidths of the intermediate bands as low as possible in each band. [5]
4)	For the middle band(s), RF bandwidth should not be restricted. [6]
5)	The RF bandwidth of the inner band is placed to obtain a narrower gap between the newly added transmitter/receiver block and the supported receiver/transmitter frequency range. [7]
It can be seen that proposals 1 and 5 are similar in nature to obtain a narrower gap, proposals 2 and 3 are similar in nature to provide a general approach, while proposal 4 would be the most stringent one but would negatively impact BS implementation freedom, e.g. to avoid frequency range with problematic IMD issue.
As seen in the IMD analyses for CA band combinations, the frequency range with problematic IMD issue depends on the band combinations. For example, it has been shown that the 3rd order IMD products caused in the BS by transmitting of Band 2, Band 4 and Band 7 DL carriers may fall into the BS receive band of Band 7 [8]. Since Band 25 is a superseding-band of Band 2, it can be deduced that the 3rd order IMD products caused in the BS by transmitting of Band 25, Band 4 and Band 7 DL carriers may fall into the BS receive band of Band 7. Therefore, to allow BS implementation to avoid frequency range with problematic IMD issue, we propose that the supported frequency ranges of the middle bands shall be declared by the BS manufacturer, and the declared frequency ranges shall be used as the RF bandwidth of the middle bands in the BS testing.
2.2	Multi-band combinations to be tested
There are three proposals on this topic:
1)	If BS supports multiple multi-band combinations, test configuration shall be repeated for every possible multi-band combination if different parameters for those combinations are declared. [4]
2)	For BS capable of supporting multiple multi-band combinations, the two most stringent multi-band combinations out of the supported ones shall be tested. [3]
3)	If test requirements for N band configuration with a certain TX power per each band can cover those for less band configuration with a same TX power per each band, the test requirements for less than or equal to N-1 band configuration might not be required from a viewpoint of ACLR. [6]
After further consideration, a BS would only declare to support multiple multi-band combinations only if the BS radio is implemented to support multiple bands but not all of the bands can be operated simultaneously due to other limitations (e.g. BS baseband capacity). We consider this is not a general case for BS implementation, and thus we propose to remove this topic from the work item objectives.

3.	Conclusion
In this contribution, we have reviewed the proposals on the topics related to multi-band BS testing and provide proposals to conclude on them. It is proposed to include the text proposal below into TR 37.871.

4.	Text proposal
<Start of change>
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6	Necessary changes to the test requirements
[bookmark: _Toc452624537]6.1	Testing approach
Considering the identified band combinations, the 3rd order IMD products caused in the BS by transmitting of Band 1, Band 3 and Band 7 downlink (DL) carriers have been studied and it has been shown that the 3rd order IMD products will not fall into the BS receive band of Band 1, 3 or 7.
On the other band, it has been shown that the 3rd order IMD products caused in the BS by transmitting of Band 2, Band 4 and Band 7 DL carriers may fall into the BS receive band of Band 7. Since Band 25 is a superseding-band of Band 2, it can be deduced that the 3rd order IMD products caused in the BS by transmitting of Band 25, Band 4 and Band 7 DL carriers may fall into the BS receive band of Band 7. Hence one may argue that a special testing approach is required for MB BS supporting Bands (25+4+7), e.g. the test configuration would need to ensure that the 3rd order IMD products of the BS transmitter(s) under test will fall into its receiver of Band 7. However, this issue is not specific to this band combination and would also happen for single band (SB) BS operating in certain frequency range, e.g. in Band 2 and Band 3, and currently there is no specific test approach defined in the RAN4 specifications for such SB BS. Therefore, one may also argue that no special testing approach is required for MB BS supporting Bands (25+4+7).
In view of the above discussion, it is agreed that a generic testing approach can be applied to the three identified band combinations, while separate testing approaches may still be considered if found necessary for testing of some requirements.
6.2	RF bandwidth position
There are five proposals on this topic:
1)	The allocated RF bandwidth of the middle band(s) shall be located within the frequency range(s) supported by the BS in the middle band(s) to obtain the narrowest possible gap(s) between the newly added block(s) and the existing blocks in the TC such that the gap(s) is wide enough for the cumulative ACLR and narrow-band blocking requirements to be tested. [4]
2)	The RF bandwidth(s) in remaining supported operating band(s) in multi-band operation, if any, shall be placed in the middle of the supported frequency range in those operating band(s). [5]
3)	Place the RF bandwidths of the intermediate bands as low as possible in each band. [6]
4)	For the middle band(s), RF bandwidth should not be restricted. [7]
5)	The RF bandwidth of the inner band is placed to obtain a narrower gap between the newly added transmitter/receiver block and the supported receiver/transmitter frequency range. [8]
It can be seen that proposals 1 and 5 are similar in nature to obtain a narrower gap, proposals 2 and 3 are similar in nature to provide a general approach, while proposal 4 would be the most stringent one but would negatively impact BS implementation freedom, e.g. to avoid frequency range with problematic IMD issue.
As seen in the IMD analyses for CA band combinations, the frequency range with problematic IMD issue depends on the band combinations. Therefore, to allow BS implementation to avoid frequency range with problematic IMD issue, it is agreed that the supported frequency ranges of the middle bands shall be declared by the BS manufacturer, and the declared frequency ranges shall be used as the RF bandwidth of the middle bands in the BS testing.
6.3	Multi-band combinations to be tested
There are three proposals on this topic:
1)	If BS supports multiple multi-band combinations, test configuration shall be repeated for every possible multi-band combination if different parameters for those combinations are declared. [5]
2)	For BS capable of supporting multiple multi-band combinations, the two most stringent multi-band combinations out of the supported ones shall be tested. [4]
3)	If test requirements for N band configuration with a certain TX power per each band can cover those for less band configuration with a same TX power per each band, the test requirements for less than or equal to N-1 band configuration might not be required from a viewpoint of ACLR. [7]
After further consideration, a BS would only declare to support multiple multi-band combinations only if the BS radio is implemented to support multiple bands but not all of the bands can be operated simultaneously due to other limitations (e.g. BS baseband capacity). This is not considered as a general case for BS implementation, and thus it is agreed to remove this topic from the work item objectives.
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