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1.	Introduction
In past meetings, number of WF’s have been agreed with requirements for many different UE implementations for intra-band UL CA [1-3].  
In [4] additional MPR applicabilities were concluded and that further discussion are needed to conclude which capabilities and which MPRs apply to which implementations. In this paper we conclude which requirements apply to which implementation and propose how to close the open issues. 
2. 	Discussion
2.1	Single CC case
MPR for TxD, latest values are in agreed draft CR [6] will be moved to section D as agreed in [5]. UE which indicates TxD will follow this MPOR. This MPR in section D is applicable also for UL MIMO regardless of TxD indication.  With this, the MPR in section 6.2.2 is applicable for UE not configured for UL MIMO and does not indicate TxD. 
2.2	Contiguous UL CA
There are two MPR values agreed for contiguous UL CA, the current MPR in section 6.2A.2 in version 17.3 and so called delta MPR that is agreed in [2]. In RAN4#101-e there was a discussion which MPR applies to which implementation for UL CA and for 26+26 PC2 the current 6.2A.2 MPR is applicable [3] and it was left open which is applicable for 26+23 dBm implementation. 
Observation 1: For contiguous UL CA, which MPR is applicable for 26+23 dBm implementation is not agreed.  
26+23 implementation for contiguous UL CA has two variants, 1) full BW TX chain when only the 26 dBm PA is used and 2) limited BW implementation when two PA’s are used. Currently the specification states that the MPR in 6.2A.2 applies when dualPA is not supported so it implies that that MPR applies only to 1x26 dBm implementation. However, UE can choose to implement two LO’s regardless of the dualPA indication and BW limited TX chain implementation was considered when MPR’s were agreed. 
Proposal 1: Current MPR in 6.2A.2 for PC2 applies for contiguous UL CA with 26+23 dBm PA implementation 
With proposal 1, only burden for the UE is if it intends to support contiguous UL CA, it either has to have full BW compatible TX chain or then implement two 26 dBm PA’s for the limited BW chains, with the assumption that PA swapping is not feasible. With this, 26+23 implementation is only feasible for UL MIMO case and 23 dBm PA for PC2 band would only be used with rank-2 grant. We will discuss UL MIMO further case in next section.
The TxD indication is per band and therefore also applies for CA. The agreement in [4] states that only UE with 23+23 for PC2 and 26+26 for PC1.5 will indicate TxD and therefore the TxD indication can be used to distinguish the MPRs. 
Proposal 2: Current MPR in 6.2A.2 for contiguous UL CA PC2 applies for all cases when UE does not indicate TxD
2.3	Contiguous UL MIMO
The discussion in the previous section applies without UL MIMO. The scope of [2] is for UL CA with UL MIMO so the agreements in WFs referred in section 2.2 above apply to UL MIMO case. We also stated previously that 26+23 implementation is only feasible for UL MIMO case and 23 dBm PA for PC2 band would only be used with rank-2 grant. This applies to CA equally but also it is infeasible to support CA + UL MIMO with BW reduced TX chains with two PA’s. The two layers need to be transmitted with different TX chains and in case of BW limited TX chains, the two CCs need to be transmitted with different TX chains. So only possibility to support CA + UL MIMO is to implement full BW TX chains and two 26 dBm PA’s. 
Observation 2: Full BW TX chains is the only possible way to support CA + UL MIMO with two PA’s. 
It should be noted that TxD for CA already assumes the TX chains support full BW. 
Therefore with observation 2, the 26+23 dBm implementation MPR should follow the current MPR in 6.2A.2 since the CA part has to be supported with the full BW 26 dBm and the layer 2 is supported with the 23 dBm PA and we extend the proposal 1 to:
Proposal 3: Current MPR in 6.2A.2 for PC2 applies for contiguous UL CA + UL MIMO with 26+23 dBm PA implementation 
Similarly as in section 2.2, we can also use TxD designation to distinguish the different MPRs also for CA + UL MIMO. 
Proposal 4: Current MPR in 6.2A.2 for contiguous UL CA + UL MIMO PC2 applies for all cases when UE does not indicate TxD
2.4	Non-contiguos UL CA
The case of NC UL CA is where the dual PA implementation needs more considering but UL MIMO is not supported by Ran4 specifications for Rel-17. There are a MPR agreed in [3] that according to [1] is applicable for PC2 and dualPA=1 and dualPA=0 separately. There is MPRs agreed in [1] for PC2 and dualPA=0 and PC3 dualPA=0. It should be noted that the dualPA=0 means 1LO architecture and TxD fall in to this category. The MPR for NC UL CA is therefore not dependent on TxD indication. This is also clear since for 1 PA operation, the whole BW including both CCs needs to be transmitted through one PA. 
Observation 3: MPR for NC UL CA is transparent to TxD indication. 
Therefore, the MPR can be distinguished by dualPA indication alone as follows:
PC3 dualPA=1 is in TS 38.101-1 6.2A.2.2.1 and 6.2A.2.2.2
PC3 dualPA=0 is in section 1.4 of [1]
PC2 dualPA=1 is in section 3.3 of [3]
PC2 dualPA=0 is in section 1.3 of [1]
We will not make a proposal here since all this is agreed already in [1] and [3].
The situation with the 26+23 dBm PA architecture is left open in WFs but with the similar discussion as in previous sections in this paper, the 26+23 dBm without the PA swapping capability needs to support full BW from the 26 dBm PA and therefore without MIMO, the 23 dBm is not really used for anything. If PA swapping is implemented, then the 26 dBm PA is available for the CC with the full power and in case RB allocations are on both CCs then the power to the second CC can come from 23 dBm PA. It is our view that RAN4 does not need to make an agreement for the applicable MPR for 26+23 dBm architecture but the implementing company can choose to declare dualPA according to the MPR they wish to support. dualPA capability is per band combination so UE can choose to support dualPA for contiguous UL CA and then not support it for NC UL CA.   
Observation 4: MPR for 26+23 dBm PA architecture for NC UL CA can be chosen by the UE based on dualPA capability indication. 
To the discussion on using the two-direct-current location indication as a way to separate the requirements for different UE architecture, we first state that the current Rel-17 or 16 specifications does not require the dualPA=1 UE to declare the second LO position to get the exception so RAN4 would be putting a new requirement for a UE. As second note, the dualPA is recognised already for the PC3 NC UL CA. RAN4 should now change this and then it would mean that the two-directCurrent indication would be added in addition to this case. This may be possible but it should very carefully investigated what new requirements it imposes. 
Proposal 5: Applicable NC UL CA MPR is determined by dualPA IE and power class 
Conclusion
Observation 1: For contiguous UL CA, which MPR is applicable for 26+23 dBm implementation is not agreed.  
Observation 2: Full BW TX chains is the only possible way to support CA + UL MIMO with two PA’s. 
Observation 3: MPR for NC UL CA is transparent to TxD indication. 
Observation 4: MPR for 26+23 dBm PA architecture for NC UL CA can be chosen by the UE based on dualPA capability indication. 
Proposal 1: Current MPR in 6.2A.2 for PC2 applies for contiguous UL CA with 26+23 dBm PA implementation 
Proposal 2: Current MPR in 6.2A.2 for contiguous UL CA PC2 applies for all cases when UE does not indicate TxD
Proposal 3: Current MPR in 6.2A.2 for PC2 applies for contiguous UL CA + UL MIMO with 26+23 dBm PA implementation 
Proposal 4: Current MPR in 6.2A.2 for contiguous UL CA + UL MIMO PC2 applies for all cases when UE does not indicate TxD
Proposal 5: Applicable NC UL CA MPR is determined by dualPA IE and power class 
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