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Introduction
[bookmark: _GoBack]The 4Tx in FR1 has been discussed for several meetings, the remaining issues has been captured in the WF [1] and the Topic summary is in [2]. 
In this paper, some views were provided for the remaining issues of 4Tx.
Discussion
Number of Requirements set(s)
In the WF [3], there is following agreement:
· Proposals
· Option 1: Targeting one set of requirements including CPE/FWA/Vehicular/Industrial devices
· Antenna isolation of those types not necessarily the same.
· Option 2: Targeting two set of requirements for CPE/FWA and Vehicular UE respectively
· Option 3: Others
· WF
· No Agreements on this issue. Can be discussed further later after more study.
It seems a difficulty to converge for this issue, since there is earlier agreement of antenna isolation for Vehicular UE which is different to CPE/FWA. This is usually have an impact to the requirements. However, considering t the simplicity of the spec, unified requirements is still attractive. It is proposed we can try to derive the requirements using different method, and see if some compromise of unified requirements is possible. 
Proposal 1: Even the derivation using different assumption, unified requirements for different types can be tried.

UL-MIMO 2-layer operation
There were some proposals to develop 2-layer UL-MIMO operation for 4Tx case as a fall back mode. However, it is clearly stated that 1 layer would be first priority in earlier WF [3] and 2 layer case is for discussion in 2nd stage. Since we are still not finish the 4-layer requirements, it seems a bit early to discuss 2 layer configuration and requirements.
Proposal 2: Discuss whether and how to introduce 2-layer operation with 4 antenna ports after 1-layer requirements is complete.

Power class fallback
There is the following proposal documented in the WF without agreements:
· 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.
· WF
· FFS for next meeting
For the reference architecture of 4*23dBm PA for PC1.5, there may be difficulty for some 2-layer / 3-layer configuration to achieve PC1.5 by default implementation of only using some PAs. If UE is required to keep the same power class using this configuration, either UE would have to use some antenna virtualization similar to transparent TxD, or have to equip PAs with higher power. We believe all of these schemes are belong to UE implementation, and might be difficult to be specified. 
In addition, if UE’s power class frequently degraded due to different configuration, this may also degrade the system UL performance, and not a good implementation.
Thus, a more simplified way is do not consider these power class fall back behaviour for basic reference architecture to be worked in reduced layer number scheme. For different antenna port configurations, the UE need to keep its power class by default.
Observation 1: UE power class degradation due to different configuration is a UE implementation issue, and may degrade the system UL performance.
Proposal 3: For different antenna port configurations, the UE need to keep its power class by default.

MPR requirements
MPR is one of the key Tx requirements. There were some proposals for MPR requirements. However, there seems difficulty for measurements validation for 4Tx, for the complexity of the system and perhaps other factors. If measurements are difficult, perhaps the current 2Tx requirements can be used as a starting point, and consider some other factors such as simulation results etc. 
Proposal 4: Though measurements validation is preferred, simulation and other ways of adjustment based on 2Tx might also be possible if measurements results cannot be obtained.

Conclusion
In this paper, some views were provided for the remaining issues of 4Tx 
Proposal 1: Even the derivation using different assumption, unified requirements for different types can be tried.
Proposal 2: Discuss whether and how to introduce 2-layer operation with 4 antenna ports after 1-layer requirements is complete.
Observation 1: UE power class degradation due to different configuration is a UE implementation issue, and may degrade the system UL performance.
Proposal 3: For different antenna port configurations, the UE need to keep its power class by default.
Proposal 4: Though measurements validation is preferred, simulation and other ways of adjustment based on 2Tx might also be possible if measurements results cannot be obtained.
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