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Introduction
In R4#101 e-meetings, PC2 non-contiguous ULCA MPR for 1LO architectures were agreed in [1], there was also an open aspect on how to differentiate 1LO and 2LO architectures that have a different MPR requirement. In this contribution, we provide further clarification on related signaling aspects and related 1CC fall backs.
Discussion
Signalling 1LO or 2LO Non-contiguous UL CA
With the agreements achieved in [1], the only aspect to be distinguished for MPR is whether to use 1LO or 2LO (in this case, number of LO means the number of different LO frequencies). In [1], it was agreed to use dualPA-Architecture IE, however use of uplinkTxDC-TwoCarrierReport-r16 was not precluded. Given that the actual difference is not related to the number of PAs, but rather to the number of LO frequencies, uplinkTxDC-TwoCarrierReport-r16 seems more appropriate. 

Proposal on 1LO/2LO signaling:
· 1LO and 2LO cases are differentiated by using uplinkTxDC-TwoCarrierReport-r16 rather than dualPA-Architecture for both PC3 and PC2
· uplinkTxDC-TwoCarrierReport-r16 is reported for the 2LO PC3 and MPR in sections 6.2A.2.2.1 and 6.2A.2.2.1 and PC2 MPR in section 3.3 of way forward R4-2114948
· uplinkTxDC-TwoCarrierReport-r16 is not reported for the 1LO architectures using 1PA (TxD is not signaled) or 2x1/2 (TxD is signaled) and PC2 MPR in section 1.3 of way forward R4-2119955 applies.
One CC fall-back for Non-contiguous UL CA
In 38.101-1, for non-contiguous UL CA there is no clear statement on what MPR should apply when there is RB allocation in only one of the CC. The non-contiguous ULCA MPR is based on the RB BW and whether the 3rd order IMD of the RB allocations in both CCs falls in the -25dBm/MHz or -30dBm/MHz regions of the composite SEM mask or spurious emissions (section 6.2A.2.2.1) or the -10 or -13dBm/MHz regions of the composite SEM mask (6.2A.2.2.2).
However, when there is an RB allocation only in one CC there is no related IMD3 and thus the MPR in section 6.2A.2.2 cannot be used nor would it be feasible to know whether to apply the -13 or -30dBm/MHz case.
In the case where there is RBs allocated only in one CC, the 1CC MPR should apply as the same SEM and ACLR are required in one CC or two CC case, but there multiple cases depending on the implementation as shown in Table1:
· For PC3 things are simple as at least one PC3 PA is available in any case
· For PC2 with two LO, similarly, at least one PC2 PA is available
· For PC2 with one LO, the implementation is either with one PC2 PA or with two PC3 PAs using TxD.
Table 1: MPR requirement status of NC ULCA for different PA architectures
	PA case
	1
	2x1/2
	1+1/2
	2x1

	PC3
	R17 1LO <200MHz
	na
	na
	R16 2LO

	PC2
	R17 1LO <200MHz
	R17 2LO



It is therefore important to map the 1CC fall-back MPR with the right signaling IEs.

Proposal on 1CC fall-back MPR for NC UL CA
· When RBs are allocated only in one CC the following MPR applies for PC3:
· For PC3, there is no 2Tx cases, Table 6.2.2-1 applies.
· When RBs are allocated only in one CC the following MPR applies for PC2:
· When uplinkTxDC-TwoCarrierReport-r16 is reported Table 6.2.2-2 applies.
· When uplinkTxDC-TwoCarrierReport-r16 is not reported:
· If TxD is signaled, 2Tx PC2 table in R4-2119971 applies
· If TxD is not signaled, 1Tx PC2 in Table 6.2.2-2 applies.
Non-contiguous UL CA with MIMO
It should be noted that when NC ULCA bandwidth >200MHz is supported with 2x1 architecture as described in [2], UL MIMO could be supported on top of NC UL CA with 1LO when bandwidth restrictions apply. This approach can use significantly improved MPR compared to the 2x1/2 architecture. It should be noted that a 1CC fallback with MIMO would then be needed for PC2 2x1 architecture which can cover all channel configurations. It cannot use PC1.5 as UE declares PC2 and its thermal and power management may not be designed for 29dBm, however, it can reuse PC1.5 2Tx MPR with using:
Max (0, PC1.5 smartphone MPR -3dB)

Proposal on NC ULCA+MIMO: If NC ULCA+MIMO is not pursued in Release 17, we recommend that it be on the agenda for Release 18 for discussion, as 2x1 architectures are common in TDD bands above 2.5GHz and offer de facto to support such feature.
Conclusions
In this contribution, we examine the non-contiguous ULCA implementations and make proposals on signaling for 1Lo versus 2LO cases and clarify MPR requirement when there is RBs allocated only in one CC.

Proposal on 1LO/2LO signaling:
· 1LO and 2LO cases are differentiated by using uplinkTxDC-TwoCarrierReport-r16 rather than dualPA-Architecture for both PC3 and PC2
· uplinkTxDC-TwoCarrierReport-r16 is reported for the 2LO PC3 and MPR in sections 6.2A.2.2.1 and 6.2A.2.2.1 and PC2 MPR in section 3.3 of way forward R4-2114948
· uplinkTxDC-TwoCarrierReport-r16 is not reported for the 1LO architectures using 1PA (TxD is not signaled) or 2x1/2 (TxD is signaled) and PC2 MPR in section 1.3 of way forward R4-2119955 applies.

Proposal on 1CC fall-back MPR for NC UL CA
· When RBs are allocated only in one CC the following MPR applies for PC3:
· For PC3, there is no 2Tx cases, Table 6.2.2-1 applies.
· When RBs are allocated only in one CC the following MPR applies for PC2:
· When uplinkTxDC-TwoCarrierReport-r16 is reported Table 6.2.2-2 applies.
· When uplinkTxDC-TwoCarrierReport-r16 is not reported:
· If TxD is signaled, 2Tx PC2 table in R4-2119971 applies
· If TxD is not signaled, 1Tx PC2 in Table 6.2.2-2 applies.

Proposal on NC ULCA+MIMO: If NC ULCA+MIMO is not pursued in Release 17, we recommend that it be on the agenda for Release 18 for discussion, as 2x1 architectures are common in TDD bands above 2.5GHz and offer de facto to support such feature.
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