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1. Introduction
In TDD-FDD CA WI, it was identified that applicability of requirements for an antenna connector with some transceivers (without common active device(s) in some bands) has not been clear when operating some bands and there were some issues without defining clear requirements shown in [1].
In the RAN4#72-bis, a WF [3] to define some requirements was proposed. However, it was not agreed. And, there was chairman guidance that a specific WI is recommended for such a work.
Thus, this contribution proposes alternative WF.
2. Discussion
2.1. Previous discussion
In TDD-FDD CA WI, it was identified that applicability of requirements a BS with an antenna connector with some transceivers (The structure is shown in section 2.1.1.) are not clear when operating some bands. It was extensively discussed in [1] and [2] but there was no agreement. The following section clarifies what a BS configuration is discussed in this contribution, what is current situation of BS requirements, what issues for such a BS are and what was discussed for defining requirements to solve issues.

2.1.1. BS configuration discussed in this contribution

Figure 1 shows what a BS configuration is discussed in this contribution. A BS has a common antenna connector for some bands and common passive elements in some bands.
Note that this BS configuration is not Multi-band BS, which have been already defined clearly when operating some bands, as it has no common active device in some bands.
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Figure 1. An Example Structure of a BS Supporting both band A and band B
Note that the discussion includes not only TDD-FDD case but also TDD-TDD case and FDD-FDD case.
Observation 1; This contribution discusses a BS with a common antenna connector for some bands and common passive elements in some bands
2.1.2. Current situation of BS requirements
There is no clear description that current requirements are defined per band. However, considering that Multi-band BS is firstly introduced as multi-band case, it may be natural that current requirements are defined as per band except for Multi-band BS case. And, considering current requirements, such BS cannot satisfy some requirements clearly. (For example, such BS doesn’t satisfy co-existence spurious requirements with band B when operating two bands.) Adding on that, such a BS configuration had not been discussed before TDD-FDD CA WI.

In summary, current BS requirements has been defined without consideration of such a BS configuration when operating some bands.

Observation 2; Current BS requirements has been defined without consideration of such a BS configuration when operating some bands.
2.1.3. Issues for such a BS
From operator point of view, such a BS when operating some bands should be clarified that there is no intermodulation issue. Some examples are shown in below.
·  BS Spurious emissions limits for co-existence with systems operating in other frequency bands
·  The BS may harm for other operators because of intermodulation.
· REFSENS

· The BS has less coverage because of the degradation of REFSENS by intermodulation.
Observation 3; Some critical issues are identified for such a BS when operating some bands.
2.1.4. Discussion for defining requirements
In the RAN4#72-bis, a WF [3] was proposed to clearly define the RF core requirements for an antenna connector with some transceivers when operating some bands, however it was no agreed. And there was a guidance from chair as shown in [6].
“Chair: If there is a need to work we should always have a specific WI. TEI is mainly for small corrections.”
To follow the guidance of chair, following sections shows how to solve this issue instead of defining requirements for such a BS when operating some bands.

Observation 4; Considering the guidance of chairman, it may be difficult to define new requirements for such a BS.
2.2. Alternative Way Forward
To harmonize the concerns between unclear requirements and RAN4 workload, this contribution proposes to clarify that such a BS when operating some bands is not covered 3GPP until a WI for such a BS configuration concludes the applicability of requirements. It can minimize work load and removing issues by clarifying such a BS configuration is not covered by 3GPP currently.
Proposal; BS capable of operating some bands, with a common antenna connector, with only passive device commonly in some bands and on the condition operating some bands is not covered by the 3GPP specifications.
(Corresponding proposed changes for TS36.104[4] and TS36.141[5] are shown in below.)
<Unchanged section omitted>
4.5
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.

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. In the case where multiple bands are mapped on separate antenna connectors, the following applies:

-
Single-band ACLR, operating band unwanted emissions, transmitter spurious emissions, transmitter intermodulation and receiver spurious emissions requirements apply to each antenna connector.

-
If the BS is configured for single-band operation, single-band requirements shall apply to the antenna connector configured for single-band operation and no exclusions or provisions for multi-band capable BS are applicable. Single-band requirements are tested separately at the antenna connector configured for single-band operation, with all other antenna connectors terminated.

For a BS capable of multi-band operation supporting bands for TDD, the RF requirements in the present specification assume synchronized operation, where no simultaneous uplink and downlink occur between the supported operating bands.

4.6
BS not covered by the 3GPP specifications
A BS with all the following conditions is not covered by the 3GPP specifications.
· With the ability of processing two or more carriers in not common active RF components but passive RF components simultaneously, where at least one carrier is configured at a different operating band from the other carrier(s).
· Where multiple bands are mapped on single antenna connector
· Configured for Multi-band operation
<Unchanged section omitted>
<Unchanged section omitted>
4.12
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.

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. In the case where multiple bands are mapped on separate antenna connectors, the following applies:

-
Single-band ACLR, operating band unwanted emissions, transmitter spurious emissions, transmitter intermodulation and receiver spurious emissions requirements apply to each antenna connector.

-
If the BS is configured for single-band operation, single-band requirements shall apply to the antenna connector configured for single-band operation and no exclusions or provisions for multi-band capable BS are applicable. Single-band requirements are tested separately at the antenna connector configured for single-band operation, with all other antenna connectors terminated.

For a BS capable of multi-band operation supporting bands for TDD, the RF requirements in the present specification assume synchronized operation, where no simultaneous uplink and downlink occur between the supported operating bands.
4.13
BS not covered by the 3GPP specifications
A BS with all the following conditions is not covered by the 3GPP specifications.
· With the ability of processing two or more carriers in not common active RF components but passive RF components simultaneously, where at least one carrier is configured at a different operating band from the other carrier(s).
· Where multiple bands are mapped on single antenna connector
· Configured for Multi-band operation
<Unchanged section omitted>
3. Conclusion

This contribution proposes alternative WF for such a BS configuration when operating some bands. Following observations and proposals are obtained.
Observation 1; This contribution discusses a BS with a common antenna connector for some bands and common passive elements in some bands
Observation 2; Current BS requirements has been defined without consideration of such a BS configuration when operating some bands.
Observation 3; Some critical issues are identified for such a BS when operating some bands.
Observation 4; Considering the guidance of chairman, it may be difficult to define new requirements for such a BS .
Proposal; BS capable of operating some bands, with a common antenna connector, with only passive device commonly in some bands and on the condition operating some bands is not covered by the 3GPP specifications.
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