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1 Introduction
[bookmark: OLE_LINK25][bookmark: OLE_LINK94]The topic summary for 3Tx UE can be found in [1] in last meeting, in which for the Rx requirements, there are several agreements included in the WF [2]. In this contributions, we give a bit further discussions on the Rx RF requirements for 3Tx inter-band UL CA/ENDC. 
2	Discussion
[bookmark: OLE_LINK66][bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK28][bookmark: OLE_LINK52]For Rx requirements, the most important BC specific requirement is MSD, which is also controversial for 3Tx MSD. In terms of the discussion in the past, one of the key point is whether or not reuse the MSD from the corresponding 2Tx with the same power class, which are also included in the WF [2].
PC2 3Tx
[bookmark: OLE_LINK4]For harmonic MSD, it was agreed that no harmonic MSD needs be analysed for band combination with high TDD band supporting 2Tx in this 3Tx WI due to the 2Tx is configured in high TDD band while 1Tx is kept for the low FDD band, in this case, no harmonic MSD needs be analysed.
[bookmark: OLE_LINK46][bookmark: OLE_LINK5][bookmark: OLE_LINK10][bookmark: OLE_LINK7][bookmark: OLE_LINK9][bookmark: OLE_LINK14][bookmark: OLE_LINK36]For harmonic mixing MSD, cross band isolation MSD and IMD MSD, these two types of MSD usually happen from aggressor 2Tx high TDD band to 1Tx victim low band. In our current understanding, for the same power class band with 1Tx (26dBm) and 2Tx(2*23dBm), the big difference would be that the reverse IMD products of aggressor 2Tx band via PCB path and/or conductive path may cause additional interference on the victim band Rx, while reverse IMD of aggressor 1Tx band is not considered.
[bookmark: OLE_LINK27][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK16][bookmark: OLE_LINK19][bookmark: OLE_LINK37]Regarding the reverse IMD products of aggressor 2Tx band, it would be difficult for the calculation in RAN4 since models, combine methods, and etc. might be hard to discuss and converge. However, with the past experiences, it seems it can be evaluated by measurements. 
[bookmark: OLE_LINK38][bookmark: OLE_LINK47][bookmark: OLE_LINK35]Observation 1. For the same power class in aggressor band, comparing with aggressor 1Tx (26dBm) band, the reverse IMD products of aggressor 2Tx band via PCB path and/or conductive path may cause additional interference on the victim band Rx, which might need some measurements on the impacts.
[bookmark: OLE_LINK39]Another aspect which might be considered is the PA output power and PA noise of 26dBm and 23dBm would be different due to the PA design. For the case of PC2 aggressor NR UL MIMO band, the interference into victim band come from two 23PAs via PCB path and conductive path, respectively. Although the each PA output power is 23dBm for concurrent 3Tx, it seems the eventual MSD value has no linear relationship with PA output power. 
[bookmark: OLE_LINK48][bookmark: OLE_LINK11]Observation 2. PA output power and PA noise of 26dBm and 23dBm would be different due to the PA design which may cause MSD difference between 1Tx and 2Tx aggressor band.
Therefore, we think some measurements would be needed for the impacts in practical. It is proposed to select one or two example band combinations to re-evaluate/measure the MSD value to see the delta MSD compared to the existing MSD for PC2 band combination. If the delta MSD is small enough such as <2dB, then we think the current 1Tx aggressor MSD with same power class can be re-used to save workload.
[bookmark: OLE_LINK51][bookmark: OLE_LINK3]Proposal 1: For measurements purpose, it is proposed to select one or two example band combinations to re-evaluate the MSD value for harmonic mixing, cross band isolation MSD and IMD to see the delta MSD compared to the existing MSD of PC2 band combination.
For the uplink/downlink configurations, we think the existing PC2 band combination are re-used for concurrent 3Tx PC2 band combination.
Proposal 2: Same uplink/downlink configurations of the existing PC2 band combination are for concurrent 3Tx PC2 band combination.
PC1.5 3Tx
The power configuration for each band should be discussed first. In the WF, two power configuration are mentioned as below:
	MSD test configuration
	PC3 FDD band
	PC1.5 TDD band

	Option 1
	23 dBm
	27.8 dBm

	Option 2
	23 dBm
	[23] dBm


[bookmark: OLE_LINK40][bookmark: OLE_LINK2]In option 1, it seems 27.8dBm would be that the UE highpower limit capability is reported since it is not valid configured power without highpower limit capability reporting. In option 2, 23+23dBm cannot be up to 29dBm so it seems a bit weird for this test configuration.
[bookmark: OLE_LINK49][bookmark: OLE_LINK53]Since 2Tx is allocated for the aggressor band, so similar issue as PC2, i.e. reverse IMD of aggressor 2Tx band, may need to be considered. Before discussing band combination specific MSD for the BC, the test configurations for for the constituted bands in PC1.5 3Tx should be discussed first.
[bookmark: OLE_LINK1]Observation 3. Similar issue as PC2, i.e. reverse IMD of aggressor 2Tx band, may need to be considered. 
[bookmark: OLE_LINK6]Proposal 3: Test configurations for the constituted bands in PC1.5 3Tx BC should be discussed first.
3 Conclusion
In this contribution, we give some further discussions on the Rx RF requirements for 3Tx inter-band UL CA/ENDC band combination, where one of the constituent band supports UL MIMO. The conclusions are:
Observation 1. For the same power class in aggressor band, comparing with aggressor 1Tx (26dBm) band, the reverse IMD products of aggressor 2Tx band via PCB path and/or conductive path may cause additional interference on the victim band Rx, which might need some measurements on the impacts.
Observation 2. PA output power and PA noise of 26dBm and 23dBm would be different due to the PA design which may cause MSD difference between 1Tx and 2Tx aggressor band.
Proposal 1: For measurements purpose, it is proposed to select one or two example band combinations to re-evaluate the MSD value for harmonic mixing, cross band isolation MSD and IMD to see the delta MSD compared to the existing MSD of PC2 band combination.
Proposal 2: Same uplink/downlink configurations of the existing PC2 band combination are for concurrent 3Tx PC2 band combination.
Observation 3. Similar issue as PC2, i.e. reverse IMD of aggressor 2Tx band, may need to be considered. 
Proposal 3: Test configurations for the constituted bands in PC1.5 3Tx BC should be discussed first.
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