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1	Introduction 

Intra-band contiguous UL CA was first introduced in Rel-16 which covers both single TDD/FDD band and inter-band DL CA. In Rel-18, inter-band UL CA with intra-band contiguous UL CA in one band was further introduced (maximum of 3 CCs in UL configuration). Unlike single carrier UL, non-contiguous resource allocation may potentially be scheduled between the two contiguous UL carriers where the clustered inter-modulation products may induce more severe REFSENS degradation than contiguous UL resource allocation for FDD band self-interference and cross-band DL if simultaneous Rx/Tx is supported for the band combination. Owing to this concern, RAN4 had specifically introduced MSD requirements based on non-contiguous UL resource allocation in contiguous UL CA. For inter-band UL CA with intra-band contiguous UL CA in one band, a new type of MSD requirement due to UL triple-beat inter-modulation interference was further introduced in Rel-18 [1]. The UL configurations of the above-mentioned MSD requirements usually have rather small RB allocation in the contiguous UL CA. The cross-band DL interference and triple-beat interference are even specified with only 1 RB in each of the contiguous UL carriers. As UL CA would be configured primarily to increase the UL throughout, it does not seem to be very practical to schedule small RB allocations non-contiguously between two contiguous UL carriers where the total resource allocation is even less than a single carrier can already provide. Therefore, RAN4 may need to reconsider whether such MSD requirements are needed or can be justified. In this contribution, we share our views on the MSD requirements resulting from intra-band contiguous UL CA and propose RAN4 to reconsider whether such MSD requirements are necessitated with good technical justifications.
2 Discussion

In current RAN4 specifications [2], there are three types of MSD requirements which are associated with intra-band contiguous UL CA:
· Single FDD band self-interference, such as for CA_n5B (Figure 2-1)
· Inter-band CA with cross-band DL interference, such as for CA_n40A-n41C (Figure 2-2)
· Inter-band CA with triple beat issue, such as for CA_n3A-n41C (Figure 2-3)
Figure 2-1, Figure 2-2, and Figure 2-3 illustrate the MSD test configurations for the above three types of MSD requirements respectively.   
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Figure 2-1 CA_n5B MSD test configuration
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Figure 2-2 CA_n40A-n41C MSD test configuration
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Figure 2-3 CA_n3A-n41C triple-beat MSD test configuration

The UL configurations of the above MSD requirements have been specified with rather small RB allocation in the contiguous UL CA. The cross-band DL interference and triple-beat interference are even specified with only 1 RB in each of the contiguous UL carriers. 

Observation 1: MSD test configurations consisting of intra-band contiguous UL CA have been specified with relatively small RB allocations non-contiguously between the two contiguous UL carriers.

As UL CA would be configured primarily to increase the UL throughout, it does not seem to be very practical to schedule small RB allocations non-contiguously between two contiguous UL carriers where the total resource allocation is even less than a single carrier can already provide. On the other hand, non-contiguous UL allocations may also be subject to higher MPR/A-MPR in order to fulfill the emission requirements, not to mention that the MSD to the impacted DL carrier could potentially be very high based on the current specified MSD values. 

Observation 2: As UL CA is configured primarily to increase the UL throughout, it does not seem to be very practical to schedule small RB allocations non-contiguously between the two contiguous UL carriers where the total resource allocation is even less than a single carrier can already provide.

Observation 3: Non-contiguous UL allocations may be subject to higher MPR/A-MPR in order to fulfill the emission requirements and may result in relatively high MSD due to clustered inter-modulation product falling onto victim DL carrier.    

Observation 4: Network should always avoid scheduling small non-contiguous RB allocations for intra-band contiguous UL CA where the same throughput can be achieved with single carrier with better efficiency.

Based on the above assessment, we propose RAN4 to reconsider whether the MSD requirements resulting from intra-band contiguous UL CA are necessitated with good technical justifications.

Proposal: RAN4 to reconsider whether the MSD requirements resulting from intra-band contiguous UL CA are necessitated with good technical justifications.

3	Conclusion

In this contribution, we share our views on the MSD requirements resulting from intra-band contiguous UL CA and propose RAN4 to reconsider whether such MSD requirements are necessitated with good technical justifications.

Observation 1: MSD test configurations consisting of intra-band contiguous UL CA have been specified with relatively small RB allocations non-contiguously between the two contiguous UL carriers.

Observation 2: As UL CA is configured primarily to increase the UL throughout, it does not seem to be very practical to schedule small RB allocations non-contiguously between the two contiguous UL carriers where the total resource allocation is even less than a single carrier can already provide.

Observation 3: Non-contiguous UL allocations may be subject to higher MPR/A-MPR in order to fulfill the emission requirements and may result in relatively high MSD due to clustered inter-modulation product falling onto victim DL carrier.    

Observation 4: Network should always avoid scheduling small non-contiguous RB allocations for intra-band contiguous UL CA where the same throughput can be achieved with single carrier with better efficiency.

Proposal: RAN4 to reconsider whether the MSD requirements resulting from intra-band contiguous UL CA are necessitated with good technical justifications.
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