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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 necessary changes to the core requirements were discussed at RAN4#78 [2, 3] and RAN4#78bis [4-6] where a text proposal was approved [7]. In this contribution, we discuss how to implement the identified changes (if necessary) in the specifications, and provide a text proposal to include the proposals into the TR [8] of this work item.

2.	Discussion
Three clauses for changes were identified in [2-6], namely: Definitions, Symbols, and Operating band unwanted emissions. Below we further discuss the identified changes and provide proposals to implement them (if necessary) in the specifications.

2.1	Definitions
It was discussed in [2] that the current MB BS definitions cannot be used to distinguish a MB BS that has a transceiver supporting three bands from a MB BS that has a common transceiver supporting two bands and a separate transceiver supporting the third band. While we agree this is indeed the case, we are not sure it is necessary to distinguish between these two MB BS in the definitions. This is because the current MB BS definitions do not state the number of supported bands in the MB BS or each transceiver. If we start stating the number of supported bands in the definitions, then the definitions would become cumbersome as the number of supported bands continue to increase in the future with advance in technology. Moreover, it may not be feasible to verify the actual number of bands supported by each transceiver in the conformance testing if different transceivers are mapped to the same antenna connector of the BS.
On the other hand, it was discussed in [3-5] that the current MB BS definitions cannot be used for a MB BS that support Bands 20 and 28 in Europe (where only the lower 2x30MHz of Band 28 are used) as these bands are overlapping. We agree this is a problem to be solved, but the current ‘non-overlapping operating band’ definitions were requested by operators who were concerned that a single band BS could be declared as a MB BS when the supported band is a sub-band or superseding-band of another band, e.g. Band 5 and Band 26. To solve this problem while avoiding the concern from the operators, we propose to change the MB BS definitions as follows:
Multi-band base station: base station characterized by the ability of its transmitter and/or receiver to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different non-overlapping operating band (which is not an sub-band or superseding-band of another supported operating band) than the other carrier(s).
Multi-band transmitter: transmitter characterized by the ability to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different non-overlapping operating band (which is not an sub-band or superseding-band of another supported operating band) than the other carrier(s).
Multi-band receiver: receiver characterized by the ability to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different non-overlapping operating band (which is not an sub-band or superseding-band of another supported operating band) than the other carrier(s).
Sub-band: A sub-band of an operating band contains a part of the uplink and downlink frequency range of the operating band.
Superseding-band: A superseding-band of an operating band includes the whole of the uplink and downlink frequency range of the operating band.

2.2	Operating band unwanted emissions
It was discussed in [2, 6] that the existing specification text in the Operating band unwanted emissions clause (extracted below) may implicitly hint that it is a singular band. We agree that there may be ambiguity, and propose to clarify the phrase as follows:
For BS capable of multi-band operation where multiple bands are mapped on the same antenna connector, the operating band unwanted emission limits apply also in a supported operating band without any carriers transmitted, in the case where there are carriers transmitted in another supported operating band(s). In this case where there is no carrier transmitted in an operating band, no cumulative limits are applied in the inter-band gap between a supported downlink band with carrier(s) transmitted and a supported downlink band without any carrier transmitted and
-	In case the inter-band gap between a supported downlink operating band with carrier(s) transmitted and a supported downlink operating band without any carrier transmitted is less than 20MHz, f_offsetmax shall be the offset to the frequency 10 MHz outside the outermost edges of these two supported downlink operating bands and the operating band unwanted emission limit of the band where there are carriers transmitted, as defined in the tables of the present subclause, shall apply across both of these two downlink bands. 
-	In case the inter-band gap between a supported downlink operating band with carrier(s) transmitted and a supported downlink operating band without any carrier transmitted is more than or equal to 20MHzother cases, the operating band unwanted emission limit of the band where there are carriers transmitted, as defined in the tables of the present subclause for the largest frequency offset (fmax), shall apply from 10 MHz below the lowest frequency, up to 10 MHz above the highest frequency of the supported downlink operating band without any carrier transmitted.
-	In case the BS supported more than two bands, the supported downlink operating band with carrier(s) transmitted which are closest in frequency to the supported downlink operating band without any carrier transmitted shall be used as a reference for the operating band unwanted emission limit of the band without any carriers transmitted.

3.	Conclusion
In this contribution, we have discussed how to implement the identified changes (if necessary) in the specifications. It is proposed to include the text proposal below into TR 37.871.

4.	Text proposal
<Start of change>
[bookmark: _Toc442106170]5	Necessary changes to the core requirements
[bookmark: _Toc442106166]5.2	Definitions
The current MB BS definitions cannot be used for a MB BS that support Bands 20 and 28 in Europe (where only the lower 2x30MHz of Band 28 are used) as these bands are overlapping. This is a problem to be solved, but the current ‘non-overlapping operating band’ definitions were requested by operators who were concerned that a single band BS could be declared as MB BS when the supported band is a sub-band or superseding-band of another band, e.g. Band 5 and Band 26. To solve this problem while avoiding the concern from the operators, it is agreed to change the MB BS definitions as follows:
Multi-band base station: base station characterized by the ability of its transmitter and/or receiver to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different operating band (which is not an sub-band or superseding-band of another supported operating band) than the other carrier(s).
Multi-band transmitter: transmitter characterized by the ability to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different operating band (which is not an sub-band or superseding-band of another supported operating band) than the other carrier(s).
Multi-band receiver: receiver characterized by the ability to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different operating band (which is not an sub-band or superseding-band of another supported operating band) than the other carrier(s).
Sub-band: A sub-band of an operating band contains a part of the uplink and downlink frequency range of the operating band.
Superseding-band: A superseding-band of an operating band includes the whole of the uplink and downlink frequency range of the operating band.

5.3	Operating band unwanted emissions 
The the existing specification text in the Operating band unwanted emissions clause (extracted below) may implicitly hint that it is a singular band. To avoid such ambiguity, it is agreed to clarify the phrase as follows:
For BS capable of multi-band operation where multiple bands are mapped on the same antenna connector, the operating band unwanted emission limits apply also in a supported operating band without any carriers transmitted, in the case where there are carriers transmitted in other supported operating band(s). In this case where there is no carrier transmitted in an operating band, no cumulative limits are applied in the inter-band gap between a supported downlink band with carrier(s) transmitted and a supported downlink band without any carrier transmitted and
-	In case the inter-band gap between a supported downlink operating band with carrier(s) transmitted and a supported downlink operating band without any carrier transmitted is less than 20MHz, f_offsetmax shall be the offset to the frequency 10 MHz outside the outermost edges of these two supported downlink operating bands and the operating band unwanted emission limit of the band where there are carriers transmitted, as defined in the tables of the present subclause, shall apply across both of these two downlink bands. 
-	In case the inter-band gap between a supported downlink operating band with carrier(s) transmitted and a supported downlink operating band without any carrier transmitted is more than or equal to 20MHz, the operating band unwanted emission limit of the band where there are carriers transmitted, as defined in the tables of the present subclause for the largest frequency offset (fmax), shall apply from 10 MHz below the lowest frequency, up to 10 MHz above the highest frequency of the supported downlink operating band without any carrier transmitted.
-	In case the BS supported more than two bands, the supported downlink operating band with carrier(s) transmitted which are closest in frequency to the supported downlink operating band without any carrier transmitted shall be used as a reference for the operating band unwanted emission limit of the band without any carriers transmitted.
<End of change>
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