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1.
Introduction

RAN4 has been working to specify the applicability of requirements and Test Configurations (TC) to be used for testing of Multi-band (MB) Multi-standard Radio (MSR) Base Station (BS) Radio Frequency (RF) requirements [1]. One of the issues arise during the discussion is whether single-band requirements shall be met with MB TC if the BS is declared to be capable of single-band operation at an antenna connector.
In this paper, we provide our views on this issue, and provide a way forward to solve this issue in RAN4.

2.
Discussion
Currently, it is specified in Section 4.8 of Technical Specification (TS) 37.104 [2] that:

<Start of extraction>

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

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

-
If the BS is declared to be capable of single-band operation at an antenna connector and the base station is configured for single-band operation at that antenna connector, single-band requirements apply to that antenna connector and no exclusions or provisions for multi-band capable BS or multi-band operation are applicable. Single-band requirements apply separately at each antenna connector supporting single-band operation, with all other antenna connectors terminated.
<End of extraction>

It can be seen from the 1st paragraph above that ‘specific additions or exclusions to the requirement apply for BS capable of multi-band operation’, and from the 2nd bullet of the 2nd paragraph above ‘single-band requirements apply to that antenna connector and no exclusions or provisions for multi-band capable BS or multi-band operation are applicable’ if ‘the BS is declared to be capable of single-band operation at an antenna connector and the base station is configured for single-band operation at that antenna connector’.

From the statement ‘single-band requirements apply to that antenna connector and no exclusions or provisions for multi-band capable BS or multi-band operation are applicable’, it can be interpreted that single-band requirements shall apply for multi-band operation with this BS capability declaration.
However, the condition ‘the BS is declared to be capable of single-band operation at an antenna connector and the base station is configured for single-band operation at that antenna connector’ can be interpreted as both ways below:
1) BS can operate single-band and with the antenna connector, and meet all single-band requirements at that antenna connector, or

2) BS can operate multi-bands and map single-band to the antenna connector, and meet all single band requirements at that antenna connector.
One would argue that 1) is the correct interpretation as it is stated at the end of the 2nd bullet of the 2nd paragraph above that ‘with all other antenna connectors terminated’. But one would also argue that ‘with all other antenna connectors terminated’ does not necessarily mean that the BS is operating in single-band mode.
Moreover, if the correct interpretation is 1), then it means that on the contrary, if the BS is NOT declared to be capable of single-band operation at an antenna connector, the BS can NOT also be operated in single-band mode at any antenna connector. Otherwise, it means that the BS can operate single-band and with the antenna connector, whether or not the BS is declared to be capable of single-band operation at an antenna connector, and thus this BS capability declaration becomes redundant.
If the correct interpretation is 1), then single-band requirements shall only be met for all tests performed with single-band TC. On the other hand, if the correct interpretation is 2), then single-band requirements shall also be met for all tests performed with MB TC. In view of the above discussion, we proposal RAN4 to first clarify the interpretation of the BS declaration on single-band operation capability, before deciding whether single-band requirements shall be met with MB TC if the BS is declared to be capable of single-band operation at an antenna connector.
3.
Conclusion

In this paper, we have discussed the ambiguity of the current BS declaration on single-band operation capability, and proposed RAN4 to first clarify the interpretation, before deciding on whether single-band requirements shall be met with MB TC if the BS is declared to be capable of single-band operation at an antenna connector.
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