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1 Background 
A new work item for multi-standard radio (MSR) was approved [1] at TSG RAN #41. An initial overview of the Work Item [2] and a proposed TR skeleton [3] was presented at RAN4 #48bis. 

An important discussion point for the WI is the applicability of the new MSR specification. This paper gives examples of how an MSR BS may be deployed and what important aspects should be taken into account when defining the applicability of the MSR specification and its relation to existing BS specifications.
2 Discussion 
In the objective of the MSR WI description [1] it is set out that “The new specification will cover RF requirements for GSM, UTRA, and E-UTRA (both FDD and TDD modes), for relevant single and multicarrier scenarios and will take into account the regulatory framework in different regions”. These scenarios will be important applications for the MSR BS and must be covered by the scope of the new specifications to be drafted. This is illustrated below with a migration example.
2.1 Migration example

We assume an operator with GSM operating today in a spectrum allocation in e.g. the 900 MHz or 1900 MHz bands. The operator is planning to also start a UTRA deployment in that allocation by migration of some GSM spectrum to UTRA. In the longer term, the operator may want to migrate all spectrum and operate with UTRA only. The migration is illustrated in Figure 1. Note that similar migration examples can be made for GSM/E-UTRA, GSM/UTRA/E-UTRA, TD-SCDMA/E-UTRA, etc.
We define three phases for the migration in the spectrum allocation:

· Phase 1: GSM only as original deployment
· Phase 2: GSM + UTRA during the migration when both systems are needed
· Phase 3: UTRA only as a future deployment
An MSR-capable BS will be useful in all three phases of the migration, not only in Phase 2 when multiple RATs are in operation.
· In phase 1, the operator may want to start deploying MSR-capable BS for single-RAT GSM operation in the spectrum allocation, in order to prepare for a coming migration in phase 2. This can be very attractive if there is a need to swap out-of-date equipment before the actual migration to UTRA starts in the example.
· In phase 2 with GSM + UTRA operation, the advantage of MSR BS is obvious, since the alternative is to deploy multiple BS on each site.
· In phase 3, at some point in the future, the complete spectrum allocation would be migrated to UTRA in this example. The already deployed MSR BS will then be used for single-RAT UTRA operation.
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Figure 1 Migration example for an operator migrating from GSM to UTRA in a spectrum allocation.
In phase 1 and 3 of the example, the system operates with a single RAT. This illustrates that it must be possible to operate an MSR BS in single RAT mode. The Single RAT equipment in Phase 1 will be upgradeable to support multiple RATs in Phase 2, but should still be possible to declare within the scope of the MSR specifications. 

2.2 Relation to other BS specifications

The MSR capability is fundamentally related to the RF part of the BS, since the distinguishing property of an MSR BS is the capability of the BS transmitter and receiver to simultaneously handle different RATs. This is illustrated in Figure 1 and was also discussed in [4]. An actual BS may however from a Baseband point-of-view support any combination of the possible RATs (including a single RAT) for its supported operating band. This baseband support may be implemented in RAT-specific BB units or as a common “baseband pool”. The baseband performance requirements remain unchanged and are not included in the new MSR specification, as detailed in the WI description [1]. 

It was shown above in the example in Figure 1 that an MSR BS will also operate in single-RAT mode. It will then be essential that it is still the MSR specification that applies to the BS, not the existing single-RAT specs. If the single-RAT specs were to apply for operation in single-RAT mode of an MSR BS, the BS would have to be conformance test to both the MSR spec and the single-RAT specs in question. For a BS supporting two RATs, that would mean three sets of conformance requirements and for a BS supporting three RATS, it would mean four sets of conformance requirements. This would imply a lot of unnecessary and time consuming testing and the BS would have to be designed based on multiple, possibly conflicting requirements.
As shown in the example above, the possibility of upgrading a BS from single-RAT to multi-RAT operation is an essential application for the MSR specification. For this reason, single-RAT capability will be an important aspect of MSR Base Stations. For this reason, the MSR spec should also for a single-RAT BS be specific and distinguish an MSR BS with single-RAT support from a “legacy” single-RAT BS.

The set of requirements defined for an MSR BS must be sufficient for good performance and co-existence between different RATs in the band and with systems in other bands. The requirements need to cover the provisions of the existing single-RAT specifications. This may in some cases lead to a compromise between different existing requirements, with the MSR requirement being different, both in terms of how it is defined and what the requirement level is. It also means that compared to existing specs, some specific requirements will become less stringent, some will become more stringent, while some will be replaced by new generic requirements. 
2.3 Manufacturer’s declaration of an MSR BS
Since the MSR BS is really defined by its capabilities, the definition of an MSR BS is closely tied to what BS capabilities that the manufacturer must declare.

The following is a proposed definition of an MSR base station:
MSR Base station: Base Station characterized by the ability of its receiver and transmitter to process two or more carriers in common active RF components simultaneously in a declared RF bandwidth, where at least one carrier is of a different RAT than the other carrier(s). 
where the following new term is an essential part of the MSR concept:
RF bandwidth: The maximum bandwidth within an operating band in which a Base Station can transmit and receive multiple carriers simultaneously
In connection with conformance testing, the following must then be declared by the manufacturer:
· Which operating bands(s) and frequency range(s) the BS supports

· Which RAT(s) the BS supports and in what band(s)
· The RF bandwidth of the BS, as defined above.
· Other declared parameters (BS rated output power, Category A or B emission levels, co-location requirements, etc.)
The declared parameters will define what set of conformance requirements that must be met, since some may depend on the RATs supported.
3 Conclusion
The intention of the Multi-Standard radio (MSR) BS standardization is to facilitate migration between 3GPP standards within the scope of a single RF specification. The new MSR BS standard should be developed based on a single set of generic RF requirements that meets the needs for operation of all involved RATs. A BS declared as MSR capable shall meet requirements and be conformance tested according to the MSR RF standard only.
In order to support migration from single to multi-RAT deployments, the MSR standard must also cover single RAT operation. There should for this reason be a limited set of MSR specific single-RAT requirements that define a possible single-RAT capability.

The MSR specification must be sufficient for operation of all involved RATs and be based on generic requirements that may be different both in definition and in requirement levels compared to existing ones. The purpose of the MSR specification is not relaxation, but to generate new generic requirements for multi-RAT operation, which may in many cases be tighter than in an existing specification.
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