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Introduction
The discussion on introducing requirements has been ongoing for several quarters, the latest agreements were summarized in [1]. In this paper we continue the analysis on the requirements for Type 3 UEs.
Discussion
The UE RF architectures to be considered were listed in [1] and reproduced below in Table 1 for convenience. The discussion continues to be focused on Type 3 UEs.
Table 1. UE Types and RF architectures as listed in [1]
	UE
Type
	
CC#
	antenna
/ LNA
	Mixer
	Analog
BB
	#Rx
	NRCA/
ENDC
	power
imbalance
	comment

	2
	1
	2
	4
total
	2
	2
	2Rx
	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
	ENDC
	6<P≤25dB
partial range
	Reuse of baseline RFFE architecture adding 2LO/BB/Rx and RF split after 2 LNAs out of 4 => common AGC on LNA => 25dB partial range

	
	2
	
	2
	2
	2Rx
	
	
	

	[3b]
	1
	4
shared
	4
	4
	4Rx
	NRCA
ENDC
	6<P≤25dB
partial range
	Reuse of baseline RFFE architecture adding 2LO/BB/Rx and RF split after all 4 LNAs => common AGC on LNA => 25dB partial range

	
	2
	
	4
	4
	4Rx
	
	
	

	[4a]
	1
	4
	6
total
	4
	4
	4Rx
	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
	NRCA
ENDC
	25dB
full range
	Requires 8 antennas and LNA => is it compatible with smartphone? (for which frequency range), FWA only

	
	2
	4
	
	4
	4
	4Rx
	
	
	



An analysis on the limitations of UE Type 3 and 3b was already presented in [2], the observations are reproduced below for convenience.
Observation 1: Handling of power imbalance and large MRTD(>CP) are the challenges in intra-band non-collocated deployments.
Observation 2: MRTD should be within the CP to enable 4Rx on each CC.
Observation 3: Performance degradation due to LNA signal distortion is difficult to characterize. RAN4 should not spend time on characterizing the performance degradation.
Observation 4: The requirements should be defined just for a single power imbalance value to simplify the discussions.
In RAN4#105 the relationship between MRTD and gNB TAE was extensively discussed, operators and infra vendors stated that this cannot be reduced below 3us which is larger than the CP with 30kHz SCS [1].  As already explained, in order for a Type 3 UE to support 4L MIMO on each CC, the actual RTD at the UE has to be within the CP such that there is no performance degradation.
In our understanding, the 3us TAE is a minimum requirement and the actual TAE in typical deployments can be much smaller than 3us. Hence, 4L MIMO on each with a Type 3 UE is possible in many deployments, however, it would not be guaranteed in all deployments/scenarios. UE requirements should be defined for an MRTD that is equal to the CP and it will be up to the network whether 4L would be configured and under which conditions.
Observation 5: UE requirements for Type 3 UE can be defined with an MRTD equal to the CP (2.34us), it will be up to the network whether to use 4L or not. 
The power imbalance is also not yet agreed. Considering that the RF architecture for Type 3 UE is similar to Type 2 UE, the same power imbalance of up to 25dB with 1dB sensitivity degradation can be used.
Observation 6: Same power imbalance of 25dB with a 1dB sensitivity degradation can be used for Type 3.
Conclusion
In this paper we continued our analyses on the requirements for Type 3 UEs. Besides the observations already made in previous papers (Observation 1-4) we also presented some observations on how MRTD and power imbalance requirements can be defined (Observations 5-6).
Observation 1: Handling of power imbalance and large MRTD(>CP) are the challenges in intra-band non-collocated deployments.
Observation 2: MRTD should be within the CP to enable 4Rx on each CC.
Observation 3: Performance degradation due to LNA signal distortion is difficult to characterize. RAN4 should not spend time on characterizing the performance degradation.
Observation 4: The requirements should be defined just for a single power imbalance value to simplify the discussions.
Observation 5: UE requirements for Type 3 UE can be defined with an MRTD equal to the CP (2.34us), it will be up to the network whether to use 4L or not. 
Observation 6: Same power imbalance of 25dB with a 1dB sensitivity degradation can be used for Type 3.
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