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1. Introduction

CRs to 37.104 on introduction of multi-band operation were approved during RAN4#65. It was also agreed remaining issue related to applicability of requirements when multiple supported operating bands are mapped on separate antenna connectors, shall be covered under Performance Part of the WI as it is related to conformance testing. This document discusses above aspects and proposes a way forward in order to close core requirements for multi-band operation.
2. Discussion

During last RAN4 meetings, applicability of requirements when multiple supported operating bands are mapped on separate antenna connectors was extensively discussed. Various proposals were indentified but consensus was not reached. Document [1] proposed to apply single-band requirements without any exceptions when antenna connector supports single-band spectrum of specific band. Documents [2] and [3] provided additional information on implementation implications when multi-band transmitter/receiver with separate antenna connectors is used.
Because of the aforementioned implementation difficulties, in general 3GPP cannot demand application of single-band requirements to multi-band base stations with band-specific antenna connectors. However, due to raised concerns on co-existence with cumulative approach when comparing multi-band base station with multiple antenna connectors to the sum of legacy base stations, it would be possible to apply some of those requirements during multi-band operation, e.g. unwanted emissions, transmitter intermodulation and receiver spurious emissions. Furthermore, for BS capable of multi-band operation where each band is mapped on a separate antenna connector, when the manufacturer declares single-band capability at an antenna connector, this connector shall also be tested according to the single-band requirements in order to ensure such a BS behave the same way as single-band BS. According to the current version of TS 37.141, single-band testing implies that only one antenna connector is tested at a time and all other connectors are terminated.
Taking into account observations above and the possibility multi-band BS can be capable of single-band operation, the compromise way forward is proposed below.
Proposal 1: For BS capable of multi-band operation where each band is mapped on a separate antenna connector, single-band transmitter unwanted emissions, transmitter intermodulation and receiver spurious emissions requirements apply to each antenna connector.
Proposal 2: For BS capable of multi-band operation where each band is mapped on a separate antenna connector, if the BS is declared to be capable of single-band operation at an antenna connector, single-band requirements apply to that antenna connector when the base station is configured for single-band operation at that antenna connector.
Proposal 3: Single-band requirements are tested separately at each antenna connector supporting single-band operation, with all other antenna connectors terminated.
3. Conclusion

This document discusses open issues related to core requirements under MB-MSR WI and proposes way forward (three proposals) for approval. Furthermore, text proposal to 37.104, section 4.8 is provided. Such a way forward would close open issue for Core Part of the WI how to apply requirements when multiple antenna connectors are used. Furthermore, it would take into account single-band requirements concerns which were raised in document [1] and in LS from GERAN.
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5. Text proposal to MB-MSR TR

4.5
Applicability of MB-MSR requirements

Most core requirements in TS 37.104 remain unchanged for BS capable of multi-band operation and apply as they are stated for each of the operating bands. There will be a few exceptions where there are specific additions or exclusions. In order to make this fact clear to a reader of the specification, it should be made visible by having a separate subclause for BS capable of multi-band operation in the general clause 4 of the specification.
The clause can be quite short and should explain that for BS capable of multi-band operation, the RF requirements in clause 6 and 7 apply for each operating band unless otherwise stated and that for some requirements it is explicitly stated that specific additions or exclusions to the requirement apply for multi-band BS operation.
There is also a need to update the tables in clause 5.1 (Applicability of requirements) to reflect that requirements apply for each band.
For MB-MSR base station, various possible structures based on combination of different transmitter and receiver implementations (multi-band or single band) as well as mapping of transceivers to antenna ports in different ways are captured in subclause 5.3. Independent of the BS structure, the core requirements shall be developed in a BS implementation agnostic way.
However, due to raised concerns on co-existence with cumulative approach when comparing multi-band base station with multiple antenna connectors to the sum of legacy base stations, it is possible to apply some of those requirements during multi-band operation, e.g. unwanted emissions, transmitter intermodulation and receiver spurious emissions. Furthermore, for BS capable of multi-band operation where each band is mapped on a separate antenna connector, when the manufacturer declares single-band capability at an antenna connector, this connector shall also be tested according to the single-band requirements in order to ensure such a BS behave the same way as single-band BS. According to the current version of TS 37.141, single-band testing implies that only one antenna connector is tested at a time and all other connectors are terminated.

Taking into account observations above and the possibility multi-band BS can be capable of single-band operation, the following is agreed:
· For BS capable of multi-band operation where each band is mapped on a separate antenna connector, single-band transmitter unwanted emissions, transmitter intermodulation and receiver spurious emissions requirements apply to each antenna connector.
· For BS capable of multi-band operation where each band is mapped on a separate antenna connector, if the BS is declared to be capable of single-band operation at an antenna connector, single-band requirements apply to that antenna connector when the base station is configured for single-band operation at that antenna connector.
· Single-band requirements are tested separately at each antenna connector supporting single-band operation, with all other antenna connectors terminated.
6. Text proposal to 37.104
4.8
Requirements for BS capable of multi-band operation

For BS capable of multi-band operation, the RF requirements in clause 6 and 7 apply for each supported operating band unless otherwise stated. For some requirements it is explicitly stated that specific additions or exclusions to the requirement apply for BS capable of multi-band operation. In the case of MB-MSR BS, single-RAT operation means the same RAT is configured in all supported operating bands.
For BS capable of multi-band operation, various structures in terms of combinations of different transmitter and receiver implementations (multi-band or single band) with mapping of transceivers to one or more antenna port(s) in different ways are possible. For BS capable of multi-band operation where each band is mapped on a separate antenna connector, single-band transmitter unwanted emissions, transmitter intermodulation and receiver spurious emissions requirements apply to each antenna connector. For BS capable of multi-band operation where each band is mapped on a separate antenna connector, if the BS is declared to be capable of single-band operation at an antenna connector, single-band requirements apply to that antenna connector when the base station is configured for single-band operation at that antenna connector.
For a BS capable of multi-band operation supporting BC3 bands for TDD, the RF requirements in the present specification assume synchronized operation, where no simultaneous uplink and downlink occur between the bands.
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