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1 Introduction
In the last meeting a definition for multi-band connector was approved and implemented in TS 38.104 when multi-band requirements were added to the individual sub-clauses.

The definition of single band connector which is used in AAS was not approved as there was a concern that some architectures would be incorrectly classified.

This paper discusses the advantages of having a definition  and investigates the different architectures and suggests a suitable 

2 Discussion

The following definition of multi-band connector was approved (albeit in square brackets)
multi-band connector: [BS type 1-C Antenna Connector or BS type 1-H TAB connector associated with a transmitter or receiver which is 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 a sub-band or superseding-band of another supported operating band) than the other carrier(s)]
In AAS we have the following:

multi-band TAB connector: TAB connector supporting operation in multiple operating bands through common active electronic component(s)

NOTE:
For common TX and RX TAB connectors, the definition applies where common active electronic components are in the transmit path and/or in the receive path.

single band TAB connector: TAB connector supporting operation either in a single operating band only, or in multiple operating bands but without any common active electronic component(s)

The AAS multi-band definition should be updated to match the NR version, but there were also some issues around the proposed definition for single band connector 

As the multi-band connector updates were added to 38.104 in a hurry the test is still somewhat messy and multi-band requirements are not implemented very consistently.

For example 

In subclause 6.4.1.1

[For BS capable of multi-band operation, the requirement is only applicable during the transmitter OFF period in all supported operating bands.]
The multi-band connector has not been used here

In subclause 6.6.3.1

For a multi-band connector, where multiple bands are mapped onto the same antenna connector, the ACLR requirement in subclause 6.6.3.2 shall apply in Inter RF Bandwidth gaps for the frequency ranges defined in table 6.6.3.2-2a, while the CACLR requirement in subclause 6.6.3.2 shall apply in Inter RF Bandwidth gaps for the frequency ranges defined in table 6.6.3.2-3.
The test ‘where multiple bands are mapped onto the same antenna connector’ seems unnecessary as this is the definition of the multi-band connector.

In subclause 6.6.4.1

For a multi-band connector where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the cumulative evaluation of the emission limit in the Inter RF Bandwidth gap are not applicable.

If the bands are mapped onto separate antennas and single band requirements apply then this is not really a multi-band connector. This is an example of where definition of a single band connector would be useful.

2.1 Architectures

The two most obvious architectures are as follows:
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Figure 2.1-1. Examples of single band and multi-band architectures
These seem obvious as if the connector has a single operating band present then it is single band and if it has multiple then it is multi-band. However this is not always the case
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Figure 2.1-2. example of single band architectures
In this example although the connector has multiple bands on it the active RF hardware does not process multiple bands so from a specification point of view it is treated as 2 single band connectors. This is covered by the existing single band connector definition:

single band TAB connector: TAB connector supporting operation either in a single operating band only, or in multiple operating bands but without any common active electronic component(s)
Finally we have
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Figure 2.1-3. example of single band architectures
This is the example which was used to argue against having a single band connector definition. And is the case which leads to the text in subclause 6.6.3.1

For a multi-band connector, where multiple bands are mapped onto the same antenna connector, the ACLR requirement in subclause 6.6.3.2 shall apply in Inter RF Bandwidth gaps for the frequency ranges defined in table 6.6.3.2-2a, while the CACLR requirement in subclause 6.6.3.2 shall apply in Inter RF Bandwidth gaps for the frequency ranges defined in table 6.6.3.2-3.
However this architecture is also captured in the existing definition of a single band connector.

single band TAB connector: TAB connector supporting operation either in a single operating band only, or in multiple operating bands but without any common active electronic component(s)
2.2 Definitions

It is clear that there are 2 types of requirement single band and multi-band. The assumption in the text is that unless multi-band requirements are specified then the single band requirements apply. 

i.e. we state “for a multi-band connector the multi-band requirements apply” but we do not state “ for a single band connector the single band requirements apply” as it s the default.

In existing non-AAS requirements where requirements are applied to bases stations not explicitly to antenna connectors, we have a situation where we have a multi-band BS, which can have single band or multi-band requirements applied. Hence we have to further explain the architecture when in the requirements section which leads to descriptive text such as:

1) “For a multi-band BS where multiple bands are mapped on the same connectors multi-band requirements apply”
2)  “For a multi-band BS where multiple bands are mapped on separate connectors single band requirements apply ”
Now we have a definition of multi-band connector this is simplified, (1) becomes


“For a multi-band connector…… “

The obvious update of (2) is 


“For a single-band connector…..”

However this is not strictly necessary as single band requirements apply by default. The reason (2) was necessary in non-AAS requirements was because the architecture in figure 2.1-3 needed to be dealt with as a special case. As it is now clearly defined as consisting of single band connectors such statements are not required.

As all requirements are either applied to a multi-band connector or a single band connector and we have a definition for multi-band connector it makes sense to also have one for single band connector.

The following is proposed:

single band TAB connector: BS type 1-C Antenna Connector or BS type 1-H TAB connector supporting operation either in a single operating band only, or in multiple operating bands but associated with a transmitter or receiver without the ability to process two or more carriers in common active RF components simultaneously.
3 Summary

The exiting implementation of the multi-band connector definition and the multi-band requirements has been examined and some issues have been highlighted. 
The different architectures have been discussed and it has been shown how the definition of multi-band connector and the proposed definition of single-band connector can be correctly applied to each architecture.

As multi-band connector is already approved it is necessary to also have a single band connector definition. The following is proposed for approval:

single band TAB connector: BS type 1-C Antenna Connector or BS type 1-H TAB connector supporting operation either in a single operating band only, or in multiple operating bands but associated with a transmitter or receiver without the ability to process two or more carriers in common active RF components simultaneously.
A companion draft CR will make corrections in the TS text.



















































