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1. Introduction
[bookmark: OLE_LINK13]In RAN4#105, there was some progress made on 4Tx UE RF requirements [1], but some issues are still open for further discussion:
	UL-MIMO 2-layer operation
· Proposals
· Proposal 1: 2-layer UL-MIMO operation should be supported by transmitting 2 layers from 2 of the 4 Pas. (Qualcomm)
· Proposal 2: For 2-layer operation with 4 antenna ports use TPMI=0 to 5 (Qualcomm)
	

	

	

	


	

	



· Proposal 3: 2Layer requirements not need to be tested. (OPPO)

Power class fallback requirements
· Proposals
· Proposal 1: Consider existing 2Tx PC2 requirements (Assuming 23+23 dBm architecture) and 1Tx PC3 requirements as the fallback requirements for 4Tx PC1.5. 
· Proposal 2: It is proposed to agree on whether UE need to keep same power class among different antenna port configurations first, if it is agreed then the power class fallback concept can be skipped.

Power Class fallback aspect
· Proposals
· Proposal: Encourage companies to share views on if there are potential issues mentioned in Observation 1 - 3. (Nokia)
· Observation 1: Suitable ul-FullPowerTransmission can be different according to PC even for the same UE
· Observation 2: If there is a no clear way for network to know being used PC due to fallback or return, it may cause issues that a capability, e.g., ul-FullPowerTransmission supported by a UE and/or RF performance like A-MPR may be very different from what network expects.
· Observation 3: Specifications do not mention conditions on when UE shall return to a higher power class and which power class.

UE architecture
· Proposals
· Proposal 1: The requirements should be defined as much as possible to be compatible with other PA configurations, e.g. 2x23dBm + 2x26dBm, 4x26dBm (OPPO)
· Proposal 2: PA configuration of 2x26dBm or 23+26dBm is not considered during the discussion for the applicable requirements for fallback power class in phase 1. (Huawei)




In this contribution, we aim to address these open issues and provide our understanding and views and proposals accordingly.
2. Discussion
2.1 UL-MIMO 2-layer operation
If a 4Tx capable UE is configured for UL-MIMO 2-layer operation, then network may have several options:
(1) 4-Tx requirements apply and configure TPMI 0~5 as Proposal 2, then the power scaling factor for 4-Tx is used, which means compared with 4-layer operation, a full power cannot be achieved for 2-layer operation.
(2) 2-Tx requirements apply, and UE switches off 2 PAs but turns on the other 2 PAs, and a full power may be achieved depending on PA architectures (e.g., for 2x23 + 2x26, PC1.5 can be achieved for 2-layer operation.
(3) 4-Tx requirements apply, but group 4 PAs into two groups, and each group operates in TxD mode, in such a way, full power can be achieved.
Which of the operation is up to network’s choice, but the key is whether network expects full power and which type of requirements apply. However, no matter whichever choice, no additional test efforts should be made for 2-layer operation for a 4-Tx capable UE.
[bookmark: OLE_LINK1][bookmark: OLE_LINK7]Proposal 1: For 2-layer operation for a 4-Tx capable UE, network can have different choices by considering whether full power is expected, and which type of requirements apply, and there is no additional test efforts for such an operation.
2.2 Power fallback requirements and other aspects
As discussed in Section 2.1, it is network’s choice to consider full power for less-than-4 layer operation for a 4-Tx capable UE, thus, imposing a restriction at this stage that full power must be achieved seems not necessary. According to the latest WID [2], PA architecture with 4x23dBm has the first priority, therefore 2Tx PC2 and 1Tx PC3 requirements can be treated as the fallback requirements for 4Tx PC1.5.
[bookmark: OLE_LINK2]Proposal 2: Treat existing 2Tx PC2 and 1Tx PC3 requirements as the fallback requirements for 4Tx PC1.5.
[bookmark: OLE_LINK11]There are also 3 observations on other aspects of power fallback. The first observation is “Suitable ul-FullPowerTransmission can be different according to PC even for the same UE”. The IE “ul-FullPowerTransmission” is embedded in “PUSCH_Config” which is configured via RRC signalling in a semi-static way, however, as discussed above, network can choose different option and this can be faster than change of “PUSCH_Config”, thus we tend to think to associate the IE “ul-FullPowerTransmission” with the per UE power class.
Observation 1: For the same UE, “ul-FullPowerTransmission” has the same meaning for the maximum power class capability.
Under this proposal, it is clear for network on the applicable power class and corresponding requirements, so there is no issue on the capability “ul-FullPowerTransmission”.
Observation 2: There is no issue on the capability “ul-FullPowerTransmission”
For the original observation 3, we agree that it is the network’s flexibility, and there is no specs impact to specify conditions on when UE shall return to a higher power class and which power class.
Observation 3: It is network’s flexibility and no need to specify conditions on when UE shall return to a higher power class and which power class.

2.3 UE architecture
According to the latest WID [2], the UE architecture has the following objectives:
	· PA configuration assumption:
· First priority: 4x23dBm
· Second priority: 2x23dBm + 2x26dBm, 4x26dBm



In our views, it is quite clear that we follows RAN plenary decision, and focus on 4x23dBm. After the work is done, then we turn to the second priority (2x23+2x26, 4x26).
Proposal 3: RAN4 to focus on 4x23dBm as WID indicates at this stage, and consider other PA architectures after the first priority works are completed.


3. Conclusion
In this contribution we have the following observations and proposals for 4Tx RF requirements:
Observation 1: For the same UE, “ul-FullPowerTransmission” has the same meaning for the maximum power class capability.
Observation 2: There is no issue on the capability “ul-FullPowerTransmission”
Observation 3: It is network’s flexibility and no need to specify conditions on when UE shall return to a higher power class and which power class.
Proposal 1: For 2-layer operation for a 4-Tx capable UE, network can have different choices by considering whether full power is expected, and which type of requirements apply, and there is no additional test efforts for such an operation.
Proposal 2: Treat existing 2Tx PC2 and 1Tx PC3 requirements as the fallback requirements for 4Tx PC1.5.
Proposal 3: RAN4 to focus on 4x23dBm as WID indicates at this stage, and consider other PA architectures after the first priority works are completed.
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