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1. Introduction
In the last meeting, several new types UE were raised to support 4L MIMO with power imbalance:

Agreement: 
· Agree the following table as UE RF architecture candidates on new Type UE for non-collocated non-contiguous intra-band NR-CA and inter-band EN-DC
· Check whether there are other restrictions except for power imbalance. If some other restrictions are found, moderator will add them to the table immediately
· Prioritize Type 3a/3b discussion for 4MIMO layer in Rel-18.
	UE
Type
	
CC#
	antenna
/ LNA
	Mixer
	Analog
BB
	#Rx
	Frequency
Separation
between 2cc
	NRCA/ENDC
	power
imbalance
	comment

	1
	1
	4
shared
	4
shared
	4
shared
	4Rx
	≤ X MHz
	NRCA,ENDC
	6dB
full range
	Baseline architecture (i.e. legacy architecture)

	
	2
	
	
	
	4Rx
	
	
	
	

	2
	1
	2
	4
total
	2
	2
	2Rx
	No limitation or ≤ X MHz
	NRCA,ENDC
	25dB
full range
	Reuse of baseline architecture restricted to 2Rx/band but need 2LO frequencies

	
	2
	2
	
	2
	2
	2Rx
	
	
	
	

	3a
	1
	4
shared
	4
	4
	4Rx
	No limitation or ≤ X MHz
	ENDC
	6<P≤25dB
partial range
	Reuse of baseline RFFE architecture adding RF split after 2 LNAs + 1BB/Rx 
=> common AGC on LNA => 25dB only for some range

	
	2
	
	2
	2
	2Rx
	
	
	
	

	3b
	1
	4
shared
	4
	4
	4Rx
	No limitation or ≤ X MHz
	NRCA,ENDC
	6<P≤25dB
partial range
	Reuse of baseline RFFE architecture adding RF split after 2 LNAs + 1BB/Rx 
=> common AGC on LNA => 25dB only for some range

	
	2
	
	4
	4
	4Rx
	
	
	
	

	4a
	1
	4
	6
total
	4
	4
	4Rx
	No limitation or ≤ X MHz
	ENDC
	25dB
full range
	Requires 6 antennas and LNA => is it compatible with smartphone? (for which frequency range), FWA only

	
	2
	2
	
	2
	2
	2Rx
	
	
	
	

	4b
	1
	4
	8
total
	4
	4
	4Rx
	No limitation or ≤ X MHz
	NRCA,ENDC
	25dB
full range
	Requires 8 antennas and LNA => is it compatible with smartphone? (for which frequency range), FWA only

	
	
	
	
	
	
	
	
	
	
	



In this contribution, we further discuss the related issues.
2. Discussion
2.1 Power imbalance 
For the type 3 UE, the first thing that needs to be decided is the power imbalance. Under the share LNA and AGC, the un-optimized band performance will be degraded, but it is noted the power imbalance is derived from the network deployment scenario. Taking the path loss model of Uma as an example:




We assume that the minimum distance between BS and UE is 35m and the inter-site distance is 500m, then 25 dB difference can be calculated. Actually, the power imbalance will be even larger considering other factors, e.g. antenna gain difference. If we want to enable the type 3 UE, the UE performance should be verified under the typical power imbalance as well as UE requirement, otherwise, the meaning of this new type UE will be greatly reduced because in most cases, it can not work normally.

Observation 1: The 25 dB power imbalance is derived from the network deployment.
Proposal 1: The requirement of Type 3 UE should be defined under 25 dB power imbalance.

2.2 Frequency separation 
Another issue here is that frequency separation. In FR2, Fs for DL NCCA is defined and the reason here is that the bandwidth in FR2 is large and even though a separate mixer and BB can cover it, the complexity is not acceptable for mmWave UE, so in R15, we agreed that the mmWave UE can support DL NCCA even if it cannot support the CC separation in the full width of the supported band, thus the capability is required.

In FR1, only the UL Fs of UL is defined and the reason is quite different, this capability is introduced because the intra-band UL NC CA can be supported by 1PA or 2PA architecture which is depending on the frequency separation, and for DL, we think the such limitation is not needed.

Proposal 2: The frequency separation limitation for the new Type UE is not needed.

3. Conclusion
In this contribution, we provide our views on the new type UE, and our proposals are as follows:
Observation 1: The 25 dB power imbalance is derived from the network deployment.

Proposal 1: The requirement of Type 3 UE should be defined under 25 dB power imbalance.

Proposal 2: The frequency separation limitation for the new Type UE is not needed.
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