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1.	Introduction
MPRs for contiguous ULCA for 2-Tx PC2 UEs were tentatively agreed in [1] for 23+23 and 26+36 implementations. In this contribution we determine MPR applicability to 23+26 PC2 implementations.
2. 	Discussion
In the discussion below, it is assumed that if a UE asserts DualPA_architecture the network interprets that the UE uses multiple Tx chains, each tuned to a different frequency. i.e. There are multiple LO leakage locations in the UL, one per Tx chain. A BW-challenged PA is one whose bandwidth is less than that of the CA configuration it helps support.
Similarly, if a UE asserts TxD, the network interprets that the UE uses multiple Tx chains, all of them tuned to the same frequency. i.e. There is a single LO leakage location in the UL.
Finally, ‘MPR’ refers to intra-band CA MPR unless otherwise stated.
2.1	23+26 Contig. ULCA

	
	DualPA_architecture asserted (BW-challenged PAs)
	No DualPA_architecture (full-BW PAs)

	TxD
	N/A – Invalid configuration
	Logically, MPRs for 23+26 PC2 are lower-bounded by 26+26 PC2 MPRs and upper-bounded by 23+23 PC2 MPRs. The differences are [0-1] dB, per [1].

For reduction of fragmentation over the many implementations possible, a safe choice is to re-use 23+23 MPRs for 23+26 PC2

	No TxD
	UE assigns 23 PA to one carrier and 26 PA to the second. PA swapping needed, may not be practical as a UE
	This UE only uses the 26 branch (no TxD), so it would use the 1-Tx CA MPRs



There are 3 valid variants, based on state of TxD and DualPA_architecture. Of these 3 combinations, it appears that there is no practical UE implementation with bandwidth-challenged PAs, due to reliance on PA swapping. With full-BW PAs, however, the UEs would use the same MPRs used by a 23+23 UE for contiguous ULCA if TxD is asserted and 1 Tx CA MPRs if TxD is not asserted.

Proposal 1: For contiguous UL CA, CA MPRs applicable to 23+26 PC2 UEs depend on state of TxD. If TxD is asserted, the CA MPRs for the 23+23 PC2 variant are applicable and if TxD is not asserted the CA MPRs for the 1Tx PC2 variant are applicable.
2.2	23+26 ULCA + ULMIMO
Per the RAN1 power control equation, when the UE is configured for 2 SRS ports, and scheduled for rank2 transmission, each port is limited to Ppowerclass - 3 dB. Each ‘port’ is limited to 23 dBm, so a 23+26 implementation can support rank 2 PC2 without the need for PA swapping.

Observation 1: PA swapping is not needed by 23+26 PC2 UEs for any feature that involves rank 2 UL.

Furthermore, it was established [1] that PC2 2Tx contiguous ULCA MPR is the same for UL CA+TxD or ULCA+ULMIMO for the same architecture.  ULCA+TxD MPR for 23+26 PC2 was proposed in section 2.1 as being identical to 23+23 UL contiguous CA MPR, and this MPR would therefore apply to 23+26 ULCA+ULMIMO.
Proposal 2: The UL contiguous CA MPRs applicable to the 23+23 PC2 variant are also applicable to the 23+26 PC2 UEs for contiguous UL CA + MIMO.
2.3	23+26 NC ULCA?
In the NC CA case, the BW capability of the PA is judged relative to the declared frequency separation class. 

	
	DualPA_architecture asserted (BW-challenged PAs)
	No DualPA_architecture (full-BW PAs)

	TxD
	N/A – Invalid configuration
	MPRs applicable for this design will depend partially on 1-Tx NC ULCA MPRs that are being discussed separately. 
 MPR is FFS 

	No TxD
	UE assigns 23 PA to one carrier and 26 PA to the second. PA swapping needed, may not be practical as a UE
	This UE only uses the 26 branch (no TxD), so it would use the 1-Tx NC CA MPRs that are being discussed separately




MPR determination of viable variants require completion of 1-Tx NC CA MPRs, so this section cannot be completed yet. 
2.4	Applicability of requirements
The standard specifies in sub-clause 4.3 that if a UE that elects to support features A through F, it must comply with the requirements for those features in addition to the suffix-less general requirements. This understanding must be generalized for the ULCA+MIMO case. 
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Signaling design shows that a UE signals ability to support CA+ULMIMO by declaring support for an intra-band CA BW class, followed by the ability to be configured for 2-layer for each CC in the CA combination. This design means that both, rank1 CA and rank2 single carrier UL MIMO are subset- or fallback-capabilities. The requirement applicability is thus: if a UE supports feature ‘H’, in addition to requirements in section ‘H’, it must separately comply with general requirements,  as well as requirements sections ‘A’ and ‘D’.

Proposal 3: If a UE supports the ULCA+MIMO feature, in addition to meeting the feature’s requirements (suffix ‘H’), it must meet the general requirements as well as the requirements for ULCA (suffix ‘A’) and the requirements for ULMIMO (suffix ‘D’).

3. 	Conclusion
Proposal 1: For contiguous UL CA, CA MPRs applicable to 23+26 PC2 UEs depend on state of TxD. If TxD is asserted, the CA MPRs for the 23+23 PC2 variant are applicable and if TxD is not asserted the CA MPRs for the 1Tx PC2 variant are applicable.


Observation 1: PA swapping is not needed by 23+26 PC2 UEs for any feature that involves rank 2 UL.

Proposal 2: The UL contiguous CA MPRs applicable to the 23+23 PC2 variant are also applicable to the 23+26 PC2 UEs for contiguous UL CA + MIMO.
Proposal 3: If a UE supports the ULCA+MIMO feature, in addition to meeting the feature’s requirements (suffix ‘H’), it must meet the general requirements as well as the requirements for ULCA (suffix ‘A’) and the requirements for ULMIMO (suffix ‘D’).
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Table 4.3-1:

Definition of suffixes

Clause suffix

Variant

None

Single Carrier

Carrier Aggregation (CA)

Dual-Connectivity (DC)

Supplement Uplink (SUL)

UL MIMO
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Shared spectrum channel
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Tx Diversity (TxD)

Carrier Aggregation(CA) for
UL MIMO





