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1 Introduction

During RAN#83, a WI was initiated to create new capability sets including GSM, UTRA, LTE and NR. At RAN4#90bis, a number of agreements were reached:
· SR GSM is not supported in new CS.

· NB-IoT in-band/guard-band operation support in new CS as part of E-UTRA

· 4 RAT supported per band. No more than 3 RATs are supported per antenna connector. FFS for how to define the CS to support above agreements.
Two alternatives for capability sets were proposed, with other options not precluded:

· Option 1: 2 CS covering GSM+LTE+NR, UTRA+LTE+NR (and applicable subsets)
· With this option, operation of all RATs in the same band would be achieved by declaring compliance to both CS
· Option 2: 3 CS covering GSM+LTE+NR, UTRA+LTE+NR, GSM+UTRA+LTE+NR (and applicable subsets)
· With this option, there is a need to write a test configuration that covers all RATs but does not apply any more than 3 RATs per connector
This document discusses the implications of the agreements and capability set proposals.
2 Discussion

The MSR specification captures core requirements for basestations operating multiple RATs. Conformance to the specification demonstrates the ability of the basestation to meet 3GPP requirements with a variety of different RAT combinations. It is not desirable for a basestation to be required to meet all possible combinations of RATs, and so in the conformance specifications a number of so-called capability sets are specified. A capability set is a subset of RAT combinations that a BS is declared to be able to transmit whilst meeting 3GPP requirements. A capability set lists a sub-set of combinations, and in general a BS has to be able to meet requirements for all configurations in the list (an exception is in-band and in-guard NB-IoT, for which optional combinations are specified).

Within a capability set, applying conformance testing for all requirement combinations would lead to excessive testing. For this reason, for each CS a so-called test configuration is defined. A test configuration is a specified set of tests with defined combinations of carriers, RATs and bands which is judged to provide sufficient test coverage to demonstrate that the BS is capable of meeting requirements for all combinations.
A basestation may posses one or more RF connectors. An RF connector is generally taken to be the output of a PA (and associated filtering etc.) that is input to an antenna. Up to the current version of the specifications, the capabilities and testing of individual connectors is not differentiated from the entire basestation. This means that all combinations of a capability set must be available at a connector.

Observation 1: Up to the current specifications, all capabilities of the BS must be supported at a single connector.

Observation 2: Up to the current specification, all carriers/RATs for testing must be transmitted from the same connector.

For the new capability sets, it has been agreed that whilst the BS as a whole needs to be capable of supporting 4 RATs simultaneously, each connector needs only support 3 RATs. This presents a new type of supported configuration for the MSR specification.

Observation 3: The new configuration needs an ability to show support for multiple RATs transmitted from different connectors.
To support 4 RATs with 3 RATs per connector, there may be a number of ways of arranging the RAT to connector mappings. An obvious and most likely mapping is one in which GSM, LTE and NR are mapped to one connector and WCDMA, LTE and NR to the other connector. For the BS operation to be validated, test combinations involving (GSM, LTE and NR) and (UTRA, LTE and NR) must be met at least at the connector that should support each combination. This implies that two test configurations will be needed; one testing (GSM+LTE+NR) and the other testing (UTRA+LTE+NR). 
Observation 4: The new combinations require 2 test configurations.
A straightforward and useful way to define capability sets and test configurations is to define a new CS based on (GSM+LTE+NR and sub-configurations) and (UTRA+LTE+NR and sub-configurations). A BS conforming to both and capable to transmit all 4 RATs can thus be shown to be compliant to each CS. The question then arises how to demonstrate or state that the BS conforms to both CS and is capable of transmitting all 4 RATs. One means is to create a further CS, but this does not entirely fit into the existing framework, since currently CS imply testing of all involved RATs per connector. In principle, however, such a CS is not needed since by supporting both CS the BS will be able to support the combination of all RATs. IF needed, a statement could be added to the spec that multi-RAT combinations can be supported by multi-connector BS by means of supporting different CS (supporting themselves sub-combinations of the RATs).

Proposal 1: Introduce 2 new CS; one covering GSM+E-UTRA+NR (and sub combinations, including optional NB-IoT) and the other UTRA+E-UTRA+NR (and sub-combinations, including optional NB-IoT)

Proposal 2: Agree that supporting both of the 2 CS is sufficient for operating all four RATs. (If deemed needed, introduce a statement into the definition of capability sets that states that for a multi-connector basestation, simultaneous operation of a set of RATs can be achieved by supporting multiple CS.
3 Conclusion

Based on the above discussion, we make the following proposals:
Proposal 1: Introduce 2 new CS; one covering GSM+E-UTRA+NR (and sub combinations, including optional NB-IoT) and the other UTRA+E-UTRA+NR (and sub-combinations, including optional NB-IoT)
Proposal 2: Agree that supporting both of the 2 CS is sufficient for operating all four RATs. (If deemed needed, introduce a statement into the definition of capability sets that states that for a multi-connector basestation, simultaneous operation of a set of RATs can be achieved by supporting multiple CS.
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