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1. Introduction
In RAN#95-e meeting, a new WI is approved which focused on non-collocated EN-DC/NR-CA deployment scenario, while further revised in RAN#97 as [1], the detailed background of non-collocated deployment was provided in [2][3].
During RAN4#104-bis-e meeting, the UE architecture and the RF requirements for Type-2 intra-band NR-CA non-collocated deployment had been confirmed [4]. Meanwhile, UE architecture for Type-3a/b and Type-4a/b had also been confirmed and the corresponding requirements are FFS [5]. In RAN4#105 meeting, the RF and RRM requirements for Type-3a/b and 4a/b had been discussed further while no conclusion yet.
In this paper, we further provide our views on the below remaining issue captured in [6].
< Issue 3-2-1: RF requirements on Type 3a/3b UE>
Some companies support Option 1(Power Imbalance 25dB), and then other companies support Option 2(4RX REFSENS relaxation by [1 + [FFS]] dB for 25dB DL carrier imbalance) and Option 3(MRTD 3us and Power Imbalance 15dB).
Way Forward: 
· Continue further discussions on RF requirements on Type 3a/3b UE in the next meeting.
2. Discussion
In last meeting, it is agreed to discuss both MRTD and TAE together (with RF requirement, mainly power imbalance) in joint session for F2F meeting and treat them in one email thread for e-meeting [6], due to the mutual impact among them. And below table is agreed for the architecture reference. 
	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
	
	
	



2.1 Type-3 UE
As [7] highlighted, the power imbalance is derived based on the typical network deployment scenario using the Uma LOS model, the 25dB power imbalance is calculated with the assumption that the inter-site distance is 500m which is taken based on real deployment. In addition, this new Type-3 UE capability has no impact on gNB hardware, which means the legacy network can understand and configure Type-3 UE via SW update. Hence, in our view, it is more meaningful to define the power imbalance as 25dB which is based on typical network deployment, less power imbalance corresponding to less inter-site distance would lead to two legacy gNB(located as around 500m distance) cannot well support Type-3 UE even after the SW is updated. 
Observation 1: It is more meaningful to define the power imbalance as 25dB which is derived based on the typical network deployment.
Observation 2: It is a pity that the legacy gNB (located as around 500m distance) cannot well support Type-3 UE (if the power imbalance is defines as ＜25dB)even after the SW is updated.
Furthermore, as we illustrated in [3], for Type-3b architecture which could be applicable for both EN-DC and NR-CA deployment, in terms of 2-CC scenario, CC1 and CC2 have to share the RF LNA (multiple gain mode) which may call for more RF requirement relaxation, especially when one CC is close to maximum input level, the common RF LNA has to be set to full attenuation mode which may lead to the other CC cannot be well amplified and the signal is out of ADC saturation range, correspondingly more Rx requirement relaxation might be required in case power imbalance is defined as 25dB. Similarly for Type-3a UE.


Figure 1: Illustration for Type-3b UE architecture
In addition, take RRM requirement into consideration, MRTD is the sum of the TAE at BS TX and the  difference at UE RX. As [10] mentioned, if MRTD＜CP, there would be no useful signal distortion.
However, MRTD＜CP is too restrictive for non-collocated deployment. Moreover, the assumed TAE in TS 38.133 is 3us which is already larger than CP when SCS is 30KHz or 60KHz, as below Table 1 shown. Hence in our view MRTD＞CP is the more practical assumption for Type-3 UE, correspondingly the gain mode switch due to the late CC may happen during the useful received symbol on the other CC. Nevertheless, we think the Rx requirement relaxation can compensate the signal distortion if it could be assessed, and the assessment need to take many factors into account as [8][9] pointed out such as how many gain modes (AGC steps) are assumed, how much dB above REFSENS the first common RF AGC attenuation step is activated in current operation, the SNR loss, etc.

	Parameter/Numerlogy
	0
	1
	2
	3
	4

	SCS (KHz)
	15
	30
	60
	120
	240

	CP length (us)
	4.69
	2.34
	1.17
	0.57
	0.29


Table 1: SCS and corresponding CP length

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Observation 3: TAE is assumed as 3us in TS38.133, which is already larger than CP for SCS=30 or 60 KHz
Observation 4: MRTD＞CP is the more practical assumption for Type-3 UE. 
Observation 5: With the assumption MRTD＞CP, the gain mode switch due to the late CC may happen during the useful received symbol on the other CC, while we think that more Rx requirement relaxation can compensate the signal distortion if it could be assessed (i.e., 25dB power imbalance with 1+[FFS] dB blocking requirement) 
Proposal 1: Check whether Rx requirement relaxation under 25dB power imbalance could be assessed for Type-3 UE, to compensate the signal distortion under the assumption MRTD＞CP.

2.2 Type-4 UE
In last meeting, below agreement was made and captured in WF [6]. Given that there are still many open issues to be discussed for Type-3 UE which is targeted for both smartphone and FWA and of operator’s clear interest, we suggest to focus on Type-3 discussion in Rel-18. Furthermore, Type-4 was proposed targeting at FWA only which requires 6 or 8Rx Chains /antennas equipped, hence it is relevant to the progress for FWA 8Rx which is proceeding in FR1 enhancement WI and the performance part is expected to be finalised at late stage of Rel-18. Therefore, we think for now it is not appropriate to start the discussion on Type-4.
Way Forward: 
· Prioritize the topic on the architecture and RF/RRM requirements for Type 3a/3b UE. 
Proposal 2: Discuss Type-4 UE after finalizing Rel-18 FWA 8Rx objective which is proceeding in FR1 enhancement WI.
3. Conclusion
Observation 1: It is more meaningful to define the power imbalance as 25dB which is derived based on the typical network deployment.
Observation 2: It is a pity that the legacy gNB (located as around 500m distance) cannot well support Type-3 UE (if the power imbalance is defines as ＜25dB)even after the SW is updated.
Observation 3: TAE is assumed as 3us in TS38.133, which is already larger than CP for SCS=30 or 60 KHz
Observation 4: MRTD＞CP is the more practical assumption for Type-3 UE. 
Observation 5: With the assumption MRTD＞CP, the gain mode switch due to the late CC may happen during the useful received symbol on the other CC, while we think that more Rx requirement relaxation can compensate the signal distortion if it could be assessed (i.e., 25dB power imbalance with 1+[FFS] dB blocking requirement) 
Proposal 1: Check whether Rx requirement relaxation under 25dB power imbalance could be assessed for Type-3 UE, to compensate the signal distortion under the assumption MRTD＞CP.
Proposal 2: Discuss Type-4 UE after finalizing Rel-18 FWA 8Rx objective which is proceeding in FR1 enhancement WI.
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