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1. Introduction
In this document, we discuss treatment of non-contiguous ULCA general requirements and MPR consideration for FR2.
2. Discussion
To treat MPR for intra-band non-contiguous CA, the general requirements must be specified. The peak MPR will most likely be dominated by the SEM mask, but a brief discussion on all the general requirements such as ACLR, EVM, IBE, and General Spurious Emissions is warranted.
2.1. SEM mask

The SEM mask for intra-band non-contiguous ULCA should be the composite SEM mask of the individual sub-blocks, like LTE, where the composite mask of the individual CC’s was used. Where two masks overlap the most relaxed limit is used. Composite spectrum emission mask applies to frequencies up to ( ΔfOOB starting from the edges of the sub-blocks. If for some frequency a sub-block spectrum emission mask overlaps with the bandwidth of another sub-block, the emission mask does not apply for that frequency. 
It is proposed to apply the same principle for NR FR2 intra-band non-contiguous ULCA.
Proposal 1: In NR FR2, for intra-band non-contiguous ULCA, 

· The SEM mask is the composite SEM mask of the individual sub-blocks, and 

· Where two masks overlap, the most relaxed limit is used.
· Composite spectrum emission mask applies to frequencies up to ( ΔfOOB starting from the edges of the sub-blocks
· If for some frequency an individual sub-block spectrum emission mask overlaps with the bandwidth of another sub-block, the emission mask does not apply for that frequency.
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2.2.  ACLR
For NC-CA ACLR, we take a similar approach as in LTE-CA and FR1 EN-DC. Again, each of the sub-blocks can contain more than 1 CC.
Proposal 2: 

· Adjacent Channel Leakage Power Ratio is the ratio of the sum of the filtered mean powers centred on each of the assigned sub-block frequency to the filtered mean power centred on an adjacent sub-block frequency at nominal channel spacing equal to the aggregated bandwidth of the sub-block. 
· In case the sub-block gap bandwidth Wgap is smaller than either sub-block bandwidth, no NC-CA ACLR requirement is set for the corresponding sub-block for the gap. 
· Measurement BW is the aggregated sub-block bandwidth minus twice the maximum of the guard bands of the carriers within the aggregated sub-block configuration containing one or more CCs.
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2.3. OBW

For intra-band non-contiguous carrier aggregation, the occupied BW (OBW) is specified per sub-block. So, as in LTE-CA, OBW is defined as the bandwidth containing 99% of the total integrated power of the transmitted spectrum on the sub-block. The details on actual testing of OBW, such as the total frequency span and frequency limits in the NC-CA configuration are FFS.
2.4. EVM, IBE

EVM and IBE requirements apply with all CCs configured and activated in the non-contiguous CA arrangement. The PRB allocation is only on one of the CCs such as the PCC with no PRB allocation on other CCs.
Proposal 3: EVM, IBE performance for intra-band non-contiguous CA shall be the same as intra-band contiguous CA, evaluated all CCs active and configured with PRB allocation only on the PCC and no allocation on other CCs.
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2.5. General Spurious Emissions

For intra-band contiguous carrier aggregation, the spurious emission limits apply for the frequency ranges that are more than FOOB (MHz) from the edge of the aggregated channel bandwidth, where FOOB is defined as the twice the aggregated channel bandwidth. For frequencies ΔfOOB greater than FOOB, the spurious emission requirements in Table 6.5.3-2 are applicable
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Proposal 4: Adopt the same general spurious condition for both intra-band contiguous and non-contiguous CA.
2.6. MPR consideration
For contiguous CCs or CCA, 3rd order IMD products lie within +/- ∆FOOB. Peak MPR with low resource allocations due to non-contiguous resource allocations is dominated by IMD products failing the General SEM mask. See figure below.
In NC-CA mode with a gap of the size of at least 1CC, 3rd order IMD products lie outside of the proposed +/- ∆FOOB defined in section 2.1, and products fall in the general spurious region. Since the general spurious level is the same as the SEM level, the peak MPR requirement is the same. See figure below.
Observation 1: Peak MPR for non-contiguous allocation in contiguous CCs is the same as peak MPR for allocations in non-contiguous CCs due to SEM and Spurious requirements being the same.
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For contiguous CCs, as the resource allocation increases to 100%, the MPR approaches the constant value given in the [MPR table] in TS38.101-2.

For non-contiguous CCs, as the resource allocation approaches 100%, a gap still exists between the fully allocated CCs, so as expected, the power may need to be reduced since the IMD PSD may not be lowered below the SEM requirement level. In other words, MPR could still be dominated by IMD emission.
To account for potential MPR increase, the spacing between sub-blocks, CC numerology, and number of active CCs all must be considered. MPR will undoubtedly be a function of allocation ratio. One aspect of the allocation ratio is the aggregated bandwidth. The cumulative aggregated BW includes active and non-active CCs, where the aggregated bandwidth includes only the active CCs. The total transmission BW of all the CCs will be the sum of the product of allocated PRB*SCS of all CCs.
Considering different numerology of the CCs, the allocation ratio should be defined as the sum of the transmission BWs of all active CCs divided by the cumulative aggregated BW. 
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The MPR as a function of allocation ratio will address sub-block spacing, different CC numerology and the number of active CCs.
Proposal 5: When evaluating MPR, the allocation ratio should be defined as the sum of the transmission BWs of all active CCs divided by the cumulative aggregated BW.
3. Conclusion

Proposal 1: In NR FR2, for intra-band non-contiguous ULCA, 

· The SEM mask is the composite SEM mask of the individual sub-blocks, and 

· Where two masks overlap, the most relaxed limit is used.
· Composite spectrum emission mask applies to frequencies up to ( ΔfOOB starting from the edges of the sub-blocks
· If for some frequency an individual sub-block spectrum emission mask overlaps with the bandwidth of another sub-block, the emission mask does not apply for that frequency.
Proposal 2: 

· Adjacent Channel Leakage Power Ratio is the ratio of the sum of the filtered mean powers centred on each of the assigned sub-block frequency to the filtered mean power centred on an adjacent sub-block frequency at nominal channel spacing equal to the aggregated bandwidth of the sub-block. 
· In case the sub-block gap bandwidth Wgap is smaller than either sub-block bandwidth, no NC-CA ACLR requirement is set for the corresponding sub-block for the gap. 
· Measurement BW is the aggregated sub-block bandwidth minus twice the maximum of the guard bands of the carriers within the aggregated sub-block configuration containing one or more CCs.
Proposal 3: EVM, IBE performance for intra-band non-contiguous CA shall be the same as intra-band contiguous CA, evaluated all CCs active and configured with PRB allocation only on the PCC and no allocation on other CCs.
Proposal 3: Adopt the same general spurious condition for both intra-band contiguous and non—contiguous CA.

Proposal 4: Adopt the same general spurious condition for both intra-band contiguous and non-contiguous CA.

Observation 1: Peak MPR for non-contiguous allocation in contiguous CCs is the same as peak MPR for allocations in non-contiguous CCs due to SEM and Spurious requirements being the same.
Proposal 5: When evaluating MPR, the allocation ratio should be defined as the sum of the transmission BWs of all active CCs divided by the cumulative aggregated BW.
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