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1 Introduction 
During the previous RAN 4 meetings, the discussion on applicability of the MSR specification and the relation to single RAT scenarios was initiated. In this paper, we elaborate further on the applicability of MSR and propose to define a set of single RAT requirements for each RAT, in case of single RAT operation.

2 Discussion

In [1] and [2], the applicability, deployment and migration scenarios for MSR base stations were discussed. Considering the migration example in [1] (see also figure 1 below), the MSR BS could initially operate in single RAT mode and at some point in time, it would support multiple RATs. Eventually it could as a final step migrate to single RAT operation for a different RAT than the initial one.

[image: image1.emf]   

Common RF

GSM

functionality

Operator spectrum allocation

Phase 1

Common RF

UTRA

functionality

GSM

functionality

Operator spectrum allocation

Phase 2

Common RF

UTRA

functionality

Operator spectrum allocation

Phase 3


Figure 1 Migration example (from [1])
The MSR requirements should support and enable such migration scenarios, thus making single-RAT capability an important aspect of MSR Base Stations. For this reason, it was concluded in [1] that the MSR standard must also cover single RAT operation. There then needs to be a limited set of specific MSR single-RAT requirements that define a possible single-RAT capability and ensure that good performance in single RAT operation is maintained.
During previous RAN4 meetings, it was discussed that the “out-of-band” requirements are fairly similar between different RATs, for example co-location and co-existence requirements [3]. It can therefore be assumed that these are well harmonised between the RATs and can be covered through multi-RAT requirements. They will thus not be needed as additional single RAT requirements. Instead the single RAT requirements should be chosen from a set of “in-band” requirements from each specific technology to ensure that the fundamental characteristics of each RAT is properly considered and maintained. Adopting this approach, the MSR requirements will not only contain multi-RAT related requirements but also MSR single RAT requirements that are necessary to secure proper single RAT as well as multi-RAT operation.
There are also scenarios when the MSR BS is used in a smaller bandwidth than the rated maximum RF Bandwidth. The MSR requirements should also handle such scenarios. Applying single RAT requirements on smaller BW than the maximum RF bandwidth would give confidence that the MSR base-station can be used in smaller RF bandwidth than the rated maximum and eliminate ambiguities regarding the coverage of requirements (see figure 2).
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Figure 2 MSR requirement based on multi-RAT and single-RAT requirements.
The MSR single-RAT requirements would ensure that an MSR RBS only operating for example in single RAT GSM mode in a band where only other GSM deployments exist would not impose any degradation on system performance. The same reasoning can be applied regardless of band and RAT combination.
We propose sets of single RAT requirements for both Band category 1 and category 2 according to Table 1 below:
Table 1 Proposed sets of MSR single-RAT requirements

	RAT
	Transmitter requirements
	Receiver requirements

	GSM
	Output power

In-band unwanted emissions

EVM
	Static sensitivity

Blocking

Receiver Intermodulation

	UTRA
	Output power

Spectrum emission mask
EVM
	Static sensitivity

NB Blocking

Receiver Inter-Modulation

	E-UTRA
	Output power

In-band unwanted emissions

EVM

ACLR (vs. UTRA)
	Static sensitivity

NB Blocking

Receiver Intermodulation 
In channel selectivity


The proposed sets of MSR single RAT requirements cover the important properties and characteristics of receiver and transmitter for any RAT, including the selectivity and linearity for the receiver and the linearity in terms of unwanted emissions and signal quality for the transmitter.

If an MSR base station supports both UTRA and E-UTRA, due to large synergy and similarity between the requirements for the two RATs, a simple reduction in number of requirements can be done. For example, if NB blocking is tested in single-RAT mode for UTRA, there is no need to test NB blocking for E-UTRA, but instead test the receiver inter-modulation in E-UTRA. 
3 Conclusions

In this paper, we further elaborate on the approach for defining the MSR requirements. To ensure that the MSR rated equipment can be used for possible scenarios, it is proposed to include MSR single RAT requirements to multi- RAT requirements. By this approach not only the integrity of single RAT operation is maintained but also, the MSR equipment is tested for bandwidths smaller than the rated maximum RF bandwidth.
A set of MSR single RAT requirements is also proposed for further discussions.
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