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1. Introduction
In RAN4#77 meeting, TP [1] for TS37.105 on modification in section 4.9 (requirement for AAS BS capable of operation in multiple operating bands) was agreed. Regarding definition of “multi-band TAB connector”, it is clearly defined if common active electronic component(s) is(are) shared between bands in both the transmit path and receive path. However, it was concluded as TBD if active electronic component(s) is(are) shared between bands in TX or RX only.
In the WF [2], it was agreed that there was a need to discuss whether requirements for BS capable of multi-band operation should be specified independently or not for TX and RX.
In this contribution, we show our views and proposals on above issue.
2. Discussion
In TS 37.105 v.0.2.0 [4], multi-band TAB connector is defined as below (this is agreed in [1]);
====start of reference====

3.1
Definitions

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

NOTE: For common RX and TX TAB connectors, the definition applies where common active electronic components are in both the receive path and in the transmit path. Combinations with active shared components in only Rx or Tx are TBD.

====end of reference====
For common TX and RX TAB connectors, if common active electronic component(s) is(are) shared between bands in both the transmit path and receive path, above definition can be applied. However, it is TBD that active electronic component(s) is(are) shared between bands in only TX or RX. Table 1 summarizes all four cases of combinations of single band TAB connector and multi- band TAB connector in TX and RX. 
Table 1: Summary of combinations

	Case
	TAB connector for TX
	TAB connector for RX
	Applied req. for TX
	Applied req. for RX

	1
	multi-band
	multi-band
	multi-band requirement

	2
	multi-band
	single band
	TBD
	TBD

	3
	single band
	multi-band
	TBD
	TBD

	4
	single band
	single band
	single band requirement


In the WF [2], following were agreed;

· It has been identified that there is a need to discuss whether requirements for BS capable of multi-band operation should be specified independently or not for TX and RX for AAS
· This discussion will take place during the conformance part
· Companies should contribute in RAN4#78, which is appropriate from technical point of view.
In the following sub-clauses, we discuss applicable requirements for case 2 and 3 in table 1 from technical and current non-AAS specification point of view.
2.1. Cases with shared active components in only TX or RX
BS structure examples for Case 2 and 3 are illustrated in Fig.1. For simplify we consider two bands operation case. TXU#1 is shared between band A and band B (RXUs are not shared) in Case 2. RXU#1 is shared between band A and band B (TXUs are not shared) in Case 3. Fig.2 shows frequency allocation examples for these cases.
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Fig.1. BS structure examples for case 2 and 3
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Fig.2. Frequency allocation for each TXU/RXU for case 2 and 3
2.2. TX requirements for Multi-band BS

In TS 36.104 [3], TX requirements with exclusion are specified for multi-band BS. Here we cite transmitter spurious emission as an example. Transmitter spurious emissions requirement is defined as below.
====start of reference====
6.6.4
Transmitter spurious emissions

The transmitter spurious emission limits apply from 9 kHz to 12.75 GHz, excluding the frequency range from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. 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. Exceptions are the requirements in Table 6.6.4.3.1-2, Table 6.6.4.3.1-3, and specifically stated exceptions in Table 6.6.4.3.1-1 that apply also closer than 10 MHz from the downlink operating band. For some operating bands the upper frequency limit is higher than 12.75 GHz.
The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification. Unless otherwise stated, all requirements are measured as mean power (RMS).

====end of reference====
In general, transmitter spurious emissions are applied from 9 kHz to 12.75GHz, excluding the frequency range from 10MHz below the lowest frequency of the DL operating band up to 10MHz above the highest frequency of the DL operating band as illustrated Fig.3. Applied ranges are 9 kHz to 10 MHz below the lowest frequency of DL band, and 10MHz above the highest frequency of DL band to 12.75GHz.
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Fig.3. Transmitter spurious emission (General)

For multi-band BS, if multiple bands are mapped on the same antenna connector, this exclusion (range from 10 MHz below up to 10 MHz above) applies for each operating band. Fig.4 illustrates the example for multi-band BS with same antenna connector. If multiple bands are mapped on the separate antenna connectors, multi-band exclusions and provisions are not applicable.
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Fig.4 Transmitter spurious emission (Multi-band BS)

According to the above current requirement, if multiple bands share the common active electronic component(s) for TX side and are mapped on the same antenna connector for TX side, multi-band requirement for TX shall be applied. Otherwise, single-band requirement for TX shall be applied for each band.
Observation 1: multiple bands share the common active electronic component(s) for TX side and are mapped on the same antenna connector for TX side, multi-band requirement shall be applied. Otherwise, single-band requirement for TX shall be applied for each band.
Observation 1-1: For case 2 in table 1, multi-band requirements for TX shall be applied.
Observation 1-2: For case 3 in table 1, single band requirements for TX shall be applied.

Proposal 1: It should be clarified as below;
· If TAB connector for TX is multi-band TAB connector, multi-band requirement for TX shall be applied.

· If TAB connector for TX is single band TAB connector, single band requirement for TX shall be applied.

2.3. RX requirements for Multi-band BS

In TS 36.104 [3], RX requirements with exclusion are specified for multi-band BS. Here we cite receiver spurious emission as an example. Receiver spurious emissions requirement is defined as below.

==

7.7
Receiver spurious emissions

The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the BS receiver antenna connector. The requirements apply to all BS with separate RX and TX antenna ports. In this case for FDD BS the test shall be performed when both TX and RX are on, with the TX port terminated. 

For TDD BS with common RX and TX antenna port the requirement applies during the Transmitter OFF period. For FDD BS with common RX and TX antenna port the transmitter spurious emission as specified in clause 6.6.4 is valid.

For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the excluded frequency range is only applicable for the operating band supported on each antenna connector.
==

The principle of applied RX requirements is the same as TX side. If multiple bands share the common active electronic component(s) for RX side and are mapped on the same antenna connector for RX side, multi-band requirements for RX shall be applied. Otherwise, single-band requirements for RX shall be applied for each band.
Observation 2: multiple bands share the common active electronic component(s) for RX side and are mapped on the same antenna connector for RX side, multi-band requirements shall be applied. Otherwise, single-band requirements for RX shall be applied for each band.
Observation 2-1: For Case 2 in table 1, multi-band requirements for RX shall be applied.

Observation 2-2: For Case 3 in table 1, single band requirements for RX shall be applied.

Proposal 2: It should be clarified as below;

· If TAB connector for RX is multi-band TAB connector, multi-band requirements for RX shall be applied.

· If TAB connector for RX is single band TAB connector, single band requirements for RX shall be applied.

3. Conclusion

In this contribution, we discussed whether requirements for BS capable of multi-band operation should be specified independently or not for TX and RX. We obtained following proposals.
Proposal 1: It should be clarified as below;

· If TAB connector for TX is multi-band TAB connector, multi-band requirements for TX shall be applied.

· If TAB connector for TX is single band TAB connector, single band requirements for TX shall be applied.

Proposal 2: It should be clarified as below;

· If TAB connector for RX is multi-band TAB connector, multi-band requirements for RX shall be applied.

· If TAB connector for RX is single band TAB connector, single band requirements for RX shall be applied.

From Proposal 1 and 2, we summarize as below.
Proposal 3: It should be clarified that requirements for BS capable of multi-band operation should be specified independently for TX and RX
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