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Background and discussion
During previous RAN4 meetings, a number of different non-contiguous deployment scenarios were presented [2,3,4]. It was however agreed at RAN4 #57 to base the requirement not only on a limited set of scenarios, but to take a generic approach for the MSR-NC requirements [1] based on MSR requirements for contiguous spectrum.
This text proposal introduces the generic approach in the work item TR:

· The example deployment scenarios in [2,3,4] are introduced in 5.2

· The implications of individual scenarios are discussed in 5.3.

· The generic approach in [1] is introduced in 5.4
Proposal

It is proposed that the attached text proposal is included in TR 37.802.
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5
Non-contiguous deployment scenarios

5.1
Definitions and terminology

5.1.1
General MSR definitions

The definitions of operating bands, band numbering, channel arrangements, channel spacing, channel raster and channel numbering remains from what is defined for MSR in subclause 5.1.1 of TR 37.900 [12].
5.1.2
MSR-NC specific definitions

The MSR definitions of the RF bandwidth and related parameters for contiguous spectrum allocations remain in principle from what is set out in subclause 5.1.2 of TR 37.900 [12].

A non-contiguous spectrum allocation is split into two or more sub-blocks, each with an individual sub-block bandwidth. An un-coordinated operator may be using the spectrum inside the sub-block gaps, implying a similar co-existence scenario as when an un-coordinated operator is using spectrum outside the RF bandwidth. When the BS is configured for non-contiguous operation, it therefore must have transmitter and receiver RF characteristics inside the sub-block gaps that are similar to the characteristics defined outside the RF bandwidth.  

The following terminology and symbols applies for MSR non-contiguous RF bandwidth related aspects. This terminology is illustrated in Figure 5.1.2-1 and Figure 5.1.2-2.

Base Station RF bandwidth: Existing definition for MSR [12], applicable for multiple carriers that are either contiguous or non-contiguous.

Maximum Base Station RF bandwidth: The maximum RF bandwidth supported by a BS within an operating band . The Maximum Base Station RF bandwidth for BS configured for contiguous and non-contiguous operation is declared separately.
Sub-block: One contiguous allocated block of spectrum for use by the same Base Station. There may be multiple instances of sub-blocks within the RF bandwidth.

Sub-block bandwidth: The bandwidth of one sub-block.

Sub-block gap: The frequency gap between the two consecutive sub-blocks within an RF bandwidth.
Upper sub-block edge: The frequency at the upper edge of one sub-block. It is used as a frequency reference point for both transmitter and receiver requirements.

Lower sub-block edge: The frequency at the lower edge of one sub-block. It is used as a frequency reference point for both transmitter and receiver requirements.
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Figure 5.1.2-1: Graphical description of suggested terminology
The concept used for MSR-NC is to reuse as much as possible the existing MSR definitions, as they will impact the definition of the subsequent requirements. In this way, it is possible to re-use the structure of existing requirements. The main parameter is the RF bandwidth, which is not a declared parameter but merely a construct to apply the RF requirements, and will for MSR-NC be applied also for non-contiguous allocations. The Maximum RF bandwidth, BWRF,max, on the other hand is a BS HW capability and is declared by the manufacturer. The HW capability may be different between contiguous and non-contiguous MSR and will need separate declarations. The parameters defining the RF bandwidth can be maintained from MSR [12], namely FC,high, FC,low, Foffset, RAT, FBW RF,high  and FBW RF,low.

Since there will be multiple sub-blocks within the RF bandwidth for the non-contiguous case and requirements can be applied in an equivalent fashion to the sub blocks, there are equivalent definitions defining the sub-block bandwidth: FC,block,high, FC,block,low, Fblock,high  and Fblock,low, as illustrated in Figure 5.1.2-2. It is assumed that the same Foffset, RAT values applies as for contiguous MSR. This also means that the Sub-block Bandwidth is also not a declared parameter, but a mere construct to apply the RF requirements. The sub-block gap merely defines the gap between two consecutive sub-blocks.

From regulatory point of view, the sub-block edges would normally also correspond to the license block edges for an operator, with an un-coordinated operator in the sub-block gap. The RF scenarios at the sub-block edges are therefore potentially the same as for the RF bandwidth edges for contiguous MSR.
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Figure 5.1.2-2: Illustration of sub-block bandwidth and related parameters.

5.2 Operator scenarios
There is an infinite set of possible deployment scenarios where the spectrum is non-contiguous. Some example scenarios are presented below:
Scenario 1a: Two sub-blocks with large sub-block gap
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Scenario 1b: Two sub-blocks with large sub-block gap
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Scenario 2: Two sub-blocks with small sub-block gap
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Scenario 3: Three sub-blocks with medium sub-block size
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Scenario 4: Two sub-blocks with small sub-block size and sub-block gap
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Scenario 5: Two sub-blocks with large sub-block size and sub-block gap
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Scenario 6: Two sub-blocks with one sub-block bandwidth bigger than 5MHz and the other small than 5MHz;
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Scenario 7: Two sub-blocks with both sub-blocks bandwidth bigger than 5MHz;
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Scenario 8: Three sub-blocks with outer most sub-blocks bandwidth small than 5MHz and middle sub-blocks bigger than 5MHz;
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5.3
Scenario implications
A scenario based standard would in principle be restricted to the scenarios it is based on and due to the almost infinite set of possible scenarios and carrier/RAT deployment for non contiguous spectrum as shown in 5.2, such a standard would potentially also become complex. Every additional arising scenario or carrier deployment within the particular scenario would also require additional standardization. It is also questionable whether MSR-NC capable equipment could be deployed in cases where there is deviation from the scenarios that the requirements are based on.

5.4
Generic approach
The alternative to scenario based requirements is a “generic approach”, where the requirements are assumed to apply for all possible scenarios within a certain limitation. There are a few areas that need to be considered for MSR in non-contiguous spectrum for developing such an approach:
· Broadband transmitter characteristics

· Broadband receiver characteristics

· The maximum supported RFBW 

· Gap requirements

· Declared parameters and their relation to testing.

For the broadband transmitter characteristics, extensive work was conducted in RAN4 during the MSR Work item [12] with the conclusion that the strictest scenario is with a high PSD carrier at the edges of the RFBW. This lead to a design of the MSR transmit test configuration which stresses the peak reduction schemes as well as the linearization properties of the transmitter. 

For the non-contiguous MSR case, the gaps can belong to another un-coordinated operator. For this reason, requirements inside the gaps should be similar to the ones at the RFBW edges. Assuming that the edge requirements and gap requirements are similar, there is not much difference between contiguous and non-contiguous scenarios given a declared maximum RF bandwidth. From linearization point of view, the linearization bandwidth is several times larger than the declared maximum RFBW to handle the edge requirements such as UEM and thus linearization will apply both for edges and in the gaps. The most fundamental issue and challenge with MSR-NC is the declared maximum RF bandwidth and not the specific non-contiguous scenarios that such equipment would be deployed for. It is thus crucial that the requirements apply when different RATs and carriers are deployed all over the declared RFBW, not allowing for testing on a per sub-block basis.

For the broadband receiver needed for MSR, the non-contiguous case implies that there are similar requirements for the gaps as for the block edges, since the gaps belong to uncoordinated operators. 
Since both receiver and transmitter requirements needed for the gaps can be similar to the requirements for the block edges, MSR-NC can in fact be treated in the same way as contiguous MSR as long as proper MSR-NC specific test configurations are applied that cover the most stressful scenarios, completely based on declared parameters.

The generic approach considering the broadband receiver and transmitter characteristics is based on the equivalence between contiguous and non-contiguous MSR and implies the following:
· MSR in non-contiguous spectrum is treated as contiguous MSR, with thr proper new test configurations to stress the receiver and transmitter characteristics. 

· The current requirements for the RF BW edges are maintained and equivalent requirements are introduced in the gaps.

************************* End of change ************************
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