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1.	Introduction
In RAN4#104-bis-e issues related to 4 Tx were discussed at great length. However, it was decided that several issues require further discussion in subsequent meetings.  In this paper we further present our views on these unresolved topics.  
2. 	Discussion
In WF [1] there were several topics that required further discussion one of these being whether there should be one set of requirements for CPE/FWA/Vehicular/Industrial devices. In our opinion to simplify specification development it is better for all the different types of devices to have the same set of requirements. We think that having separate requirements for CPE/FWA, vehicular and industrial devices would mean having to develop 3 separate specifications that would unnecessarily complicate the development of the specifications in the standard. In our opinion unless there is a significant benefit in having separate specifications a common set of requirements should be adopted. 
Observation 1: Having separate requirements for CPE/FWA, vehicular and industrial devices would mean having to develop 3 separate specifications. Unless there is a significant benefit in having separate specifications a common set of requirements for CPE/FWA/Vehicular/Industrial devices should be adopted
It seems logical that a 4-layer device should be capable of supporting 2-layer operation as well. Therefore, we think that fallback from 4-layer UL-MIMO to 2-layer UL-MIMO should be supported by allowing the device to transmit only 2 layers from 2 of the 4 PAs. It should be noted that in 2-layer UL-MIMO operation the output power will be PC2 as only 2X23dBm PAs will be operational. 
Proposal 1: 2-layer UL-MIMO operation should be supported by transmitting 2 layers from 2 of the 4 PAs.
Based on our inspection of TS38.211 and TS 38.212 we are of the opinion that for 2-layer operation with 4 antenna ports that any of the TPMIs 0 to 5 can be selected from table 1. These TPMIs for 2 layers using 4 antenna ports are given in Table 2. 
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Table 1 – TS38.212 maxrank=2, and ul-FullPowerTansmission=fullpowerMode1
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Table 2 – Coding matrix for 2-layer using 4 antenna ports
Proposal 2: For 2-layer operation with 4 antenna ports use TPMI=0 to 5
	

	

	

	


	

	





As the antennas are most likely located on the edges of these devices, we do not think that for a 4 PA configuration that each victim PA will have 3 other interferer PAs with the minimum antenna isolation impacting it. It is likely that a given victim PA may see 2 PAs with the minimum antenna isolation however the 3rd interfering PA will be much further away. 
Observation 2: In a 4 PA configuration each victim PA will only see at most 2 PAs with the minimum antenna isolation. The 3rd interfering PA will have a larger antenna isolation to the victim PA.
The reverse IMD plays a pivotal role in determining the MPRs for multi-PA scenarios. It is important to determine how the reverse IMD is modelled in order to determine the accuracy of the simulations. Also due to the complex nature of the reverse IMD models it would be essential to validate any simulation results with measurement data.  
Observation3: It is important to determine how reverse IMD is modelled to determine the validity of the simulation results.
Proposal 3: 4 Tx MPR simulation results should be validated using measurements
Conclusion
Based on [1] we present the following proposals and observations on the going work in this WI. 
Observation 1: Having separate requirements for CPE/FWA, vehicular and industrial devices would mean having to develop 3 separate specifications. Unless there is a significant benefit in having separate specifications a common set of requirements for CPE/FWA/Vehicular/Industrial devices should be adopted
Proposal 1: 2-layer UL-MIMO operation should be supported by transmitting 2 layers from 2 of the 4 PAs.
Proposal 2: for 2-layer operation with 4 antenna ports use TPMI=0 to 5  
	

	

	

	


	

	




Observation 2: In a 4 PA configuration each victim PA will only see at most 2 PAs with the minimum antenna isolation. The 3rd interfering PA will have a larger antenna isolation to the victim PA.
Observation3: It is important to determine how reverse IMD is modelled to determine the validity of the simulation results.
Proposal 3: 4 Tx MPR simulation results should be validated using measurements
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