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1 Background 
At the recent RAN4 in Seoul, there was a discussion paper on the requirements for base stations capable of multiple band transmission, addressing also the case where the BS is only configured to operate in one band [1]. There were no conclusive discussions for this topic at that meeting. This paper continues the discussion and proposes a way forward.
2 Discussion
The discussion paper in [1] brings up the unwanted emission requirements for multi-band base stations and makes observations regarding how the requirements can be interpreted for different configurations. While some of the observations are self-evident, other observations need further analysis,  in particular for spurious emission in the case where only one band is operated.
2.1 BS with multiple antenna connectors
For a multi-band capable BS with separate antenna connectors for the bands, the specifications clearly state that “Single-band transmitter spurious emissions, operating band unwanted emissions, ACLR, transmitter intermodulation and receiver spurious emissions requirements apply to each antenna connector.” All unwanted emission requirements are thus identical to the requirements for a single-band capable BS. When such a BS is configured to operate in only one band, the connector for the non-active band can be terminated and the BS will be identical to a single-band BS.
This conclusion is in agreement with Observation 1 of [1].
2.2 BS with single antenna connector: Applicable spurious emission limits

For single-band LTE BS (TS 36.104) and MSR BS (TS 37.104), spurious emission requirements are defined for all frequencies except for the transmitter in-band frequency range, which is excluded. The in-band frequency range is defined as the transmitter operating band plus another 10 MHz below the operating band and 10 MHz above the operating band. For this excluded frequency range the operating band Unwanted Emission Mask requirements (also called UEM) apply. There are in addition ACLR requirements defining the unwanted emissions closest to the transmitted carriers.

For a multi-band capable BS with a common antenna connector for the bands, special provisions are made for the unwanted emission requirements. The background for the requirements is explained in clause 6.6 of TR 37.812 [2].

For a multi-band BS with a common antenna connector, the transmitter is designed for simultaneous transmission within both transmitter operating bands. As explained in TR 37.812 [1], these bands are therefore defined as a “joint exclusion area” and both in-band frequency ranges are thus excluded from the spurious emission requirements. This means that these bands are excluded from the general spurious emission limits and the additional co-existence and co-location limits defined for BS. For this “joint exclusion area”, only the UEM and ACLR limits shall apply. The situation is illustrated in Figure 1 below.
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Figure 1: Overview of unwanted emission limits for multi-band base stations (from [2]).
The joint exclusion area is introduced in TS 37.104 through the portal paragraph (6.6.1) for spurious emissions:
“For BS capable of multi-band operation where multiple bands are mapped on the same antenna connector, this exclusion applies for each supported operating band. For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the multi-band exclusions and provisions are not applicable.”

The situation brought up in [1] is the case where a BS is capable of two bands (Band 8 and Band 20) on a common antenna connector, but is only operating in one band (Band 8). The question is what spurious emissions requirements that apply in the B20 downlink frequency range 791-821 MHz. 

The portal paragraph in 6.6.1 of TS 37.104 makes it clear that the joint exclusion of the transmitter in-band frequency ranges depends on the capability of the BS, not on how it is operated. This is also in line with the background to the requirement as outlined in TS 37.812 [2]. Hence for a multi-band capable BS, the in-band frequency ranges (for both transmitter operating bands) are excluded from the spurious emission requirements and the UEM requirements shall apply for the transmitter frequency range (for both supported operating bands). In addition for Band 20, the UEM limits include the “Protection of DTT” in 470-790 MHz, based on the European regulatory requriements for Band 20.
Observation 3 in [1] is thus not in line with the present reading of the 3GPP specifications and only UEM limits will apply for the B20 DL frequency range in the example given.
It should be noted that due to the way UEM requirements are expressed relative to an RF bandwidth, there may be a need to clarify the UEM wording in the 3GPP specifications for the case when there is no active transmission in a band.
3 Proposal
It is proposed that it is investigated how the UEM requirement can be clarified for the case where there is no active transmission in a band.
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