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1. Introduction
In RAN#95-e meeting, a new WI to investigate intra-band non-collocated ENDC/NRCA was approved. And also, the WID was updated in RAN#99 meeting [1]. In RAN4#104-bis-e meeting, the UE architecture for Type-3a/b and Type-4a/b was confirmed [2]. Meanwhile, In RAN4#106 meeting, it was discussed further, and also RAN4 agreed the UE architecture for Type-3a/b [3].
RAN4#106
 < Issue 3-1-1: Possible UE RF architecture for Type 3a/3b >
Agreement: 
· Agree with the following table on possible UE architecture for Type 3a/3b as the assumption to consider UE RF requirements.
· This does not mean with the table RAN4 definitely introduce Type 3a/3b and require to enhance PHY.
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Type
	
CC#
	antenna
/ LNA
	Mixer
	Analog
BB
	#Rx
	NRCA/
ENDC
	power
imbalance
	comment

	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
	
	
	



However, regarding the study of Type 3a/3b, there are still many remaining issues as follows.
RAN4#106
 < Issue 3-2-1: Whether to keep TAE/network synchronization requirement for Type 3a/3b >
· Option.1 Keep TAE 3us
· Option.2 MRTD [3]us
· Option.3 MRTD < CP
Way Forward: 
· Continue further discussions in the next meeting.
< Issue 3-2-2: Whether to discuss to cope with both 25dB power imbalance (including the relaxation<25dB) and MRTD>CP Length for Type 3a/3b >
Way Forward: 
Continue to discuss the following both options in the next meeting.
· Option.1: Cope with 25dB (including the relaxation<25dB) and MRTD>CP. 
· Option.2: RTD should be within CP to enable type 3a/3b UE. And power imbalance should be reduced accordingly.
< Issue 3-2-3: With the assumption MRTD＞CP, discuss the RF requirement/performance for 25dB power imbalance (including the relaxation＜25dB) for type3a/3b based on companies’ input. >
Way Forward: 
· Continue further discussion and introduce sub-AI for simulation in the next meeting.
< Issue 3-2-5: Whether to discuss the power imbalance along with the assumption MRTD＜CP. >
Way Forward: 
· Continue further discussions in the next meeting.
In this paper, we focus on the above remaining issues of Type 3, Type 4, contiguous 2CC and non-contiguous 3CC.
2. Discussion
2.1. Type 3 NR-CA/EN-DC UE
Correlation of Power imbalance/ISD/Propagation time difference/MRTD/TAE/CP Length
In the last meeting, with assumption of shared LNA UE architecture for Type 3a/3b, the correlation of power imbalance, ISD, propagation time difference, MRTD, TAE and CP length was shown as the following table [4].
Table 1: Correlation of Power imbalance/ISD/Propagation time difference/MRTD/TAE/CP Length
	Power imbalance (dB)
	Inter-site distance (m)
	Propagation time difference (us)
	MRTD (us)

	6
	65
	0.22
	0.22 + 3(TAE)

	10
	99
	0.33
	0.33 + 3(TAE)

	15
	168
	0.56
	0.56 + 3(TAE)

	20
	283
	0.94
	0.94 + 3(TAE)

	25
	479
	1.6
	1.6 + 3(TAE)


> CP Length

Observation 1: With assumption of shared LNA UE architecture for Type 3, MRTD>CP Length regardless of power imbalance.
Observation 2: The study of performance degradation on MRTD>CP will be needed before the beginning of developing specific requirements.

Based on current RAN4 TU budgets, we have only two meetings (April and May) for UE RF session. Currently, we are still in study phase different from Type 2 NR-CA.
Observation 3: RAN4 have only two meetings (April and May) for UE RF session.

Considering last meeting’s WF [3], we think that there are three directions on how to progress Type 3 as follows.
· Option1: Specify Power imbalance=[25]dB, MRTD＞CP
· Option2: Specify Power imbalance≤25dB, MRTD＜CP
· Option3: Specify both Power imbalance=[25]dB, MRTD＞CP and Power imbalance≤25dB, MRTD＜CP (i.e. Option1 and Option2)
Observation 4: There are three directions on how to progress Type 3 as follows.
· Option1: Specify Power imbalance=[25]dB, MRTD＞CP
· Option2: Specify Power imbalance≤25dB, MRTD＜CP
· Option3: Specify both Power imbalance=[25]dB, MRTD＞CP and Power imbalance≤25dB, MRTD＜CP (i.e. Option1 and Option2)

First, regarding option 1, one company shared the simulation results on performance degradation [5] and proposed to discuss them furthermore. This will certainly progress option 1, but also this would clearly need more time for deeply discussing simulation assumptions etc. And then, option 2 will probably have no performance degradation, but also to agree with specific values and requirements will need more time. Finally, option 3 (i.e. option 1 and option 2) will definitely need more time compared to option 1 or 2.
Considering current progress and only two meetings left for UE RF session, it seems to be difficult for RAN4 to complete the study and work on Type 3 in Rel-18. Therefore, it would be reasonable for RAN4 to postpone the study and evaluation Type 3 to Rel-19.
Observation 5: RAN4 can’t complete Type 3 in Rel-18 due to lack of time and it would be reasonable for RAN4 to postpone the study and evaluation on Type 3 to Rel-19.

2.2. Type 4 NR-CA/EN-DC UE
This WI includes the scope of Type 4, on the other hand RAN4 is developing 8Rx WI for FR1 FWA in parallel. Many companies proposed to discuss Type 4 in future release (ex. Rel-19) after 8Rx WI is completed. Some companies have already mentioned that UE RF/RRM requirements for Type 2 NR-CA/EN-DC will be reused for Type 4. However, strictly speaking, from UE architecture point of view, Type 4 is not as same as Type 2 100%. Furthermore, Type 2 is fully focusing on handheld UE, but also Type 4 is focusing on only FWA. This might mean that requirements for Type 4 can be enhancement and relaxed compared to Type 2 (i.e. power difference 25dB with 1dB relaxation) technically. Unfortunately, RAN4 has not studied this possibility on Type 4 yet and this study will need more time.
Observation 6: RAN4 can’t complete Type 4 in Rel-18 due to lack of time and it would be reasonable for RAN4 to postpone the study on Type 4 to Rel-19.

2.3. Contiguous 2CC and non-contiguous 3CC
Additionally, based on operators’ demands, this WI also includes scope of contiguous 2CC case and non-contiguous 3CC as follows [6]. On the other hand, in previous meetings we agreed to deprioritize the study on them in Rel-18. However, we haven’t studied them due to lack of time.
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Figure-1. Spectrum point of view in Japan
Observation 7: RAN4 can’t complete contiguous 2CC case and non-contiguous 3CC in Rel-18 due to lack of time and it would be reasonable for RAN4 to postpone the study and evaluation on Type 3 to Rel-19.

2.4. Summary
To summarize, we think that RAN4 can’t complete Type 3, Type 4, contiguous 2CC and non-contiguous 3CC in Rel-18 and need to postpone them to Rel-19 due to lack of time. However, it would be better to check whether Type 4 can be really excluded from Rel-18.
Proposal 1: RAN4 discuss the following alternatives due to lack of time.
· Alt1. Postpone Type 3, Type 4, contiguous 2CC and non-contiguous 3CC to Rel-19.
· Alt1. Postpone Type 3, contiguous 2CC and non-contiguous 3CC to Rel-19.
Considering TU budgets, RAN4 will need to agree revising and scope reduction of Rel-18 WID in May meeting, because it will be the last meeting of UE RF discussion in Rel-18. And also, the revised Rel-18 WID will be discussed in the next RAN Plenary meeting.
Proposal 2: RAN4 agree revising and scope reduction of Rel-18 WID in May meeting.

3. Conclusion
Observation 1: With assumption of shared LNA UE architecture for Type 3, MRTD>CP Length regardless of power imbalance.
Observation 2: The study of performance degradation on MRTD>CP will be needed before the beginning of developing specific requirements.
Observation 3: RAN4 have only two meetings (April and May) for UE RF session.
Observation 4: There are three directions on how to progress Type 3 as follows.
· Option1: Specify Power imbalance=[25]dB, MRTD＞CP
· Option2: Specify Power imbalance≤25dB, MRTD＜CP
· Option3: Specify both Power imbalance=[25]dB, MRTD＞CP and Power imbalance≤25dB, MRTD＜CP (i.e. Option1 and Option2)
Observation 5: RAN4 can’t complete Type 3 in Rel-18 due to lack of time and it would be reasonable for RAN4 to postpone the study and evaluation on Type 3 to Rel-19.
Observation 6: RAN4 can’t complete Type 4 in Rel-18 due to lack of time and it would be reasonable for RAN4 to postpone the study on Type 4 to Rel-19.
Observation 7: RAN4 can’t complete contiguous 2CC case and non-contiguous 3CC in Rel-18 due to lack of time and it would be reasonable for RAN4 to postpone the study and evaluation on Type 3 to Rel-19.
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