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1	Background 
WI [1] objectives are
· Phase I:
· Study the feasibility to support non-co-located scenarios for both FR1 inter-band EN-DC with overlapping and FR1 intra-band NR-CA, except for 2-layer case of EN-DC with supporting the UE capability of interBandMRDC-WithOverlapDL-Bands-r16 already specified in Rel-16 and Rel-17.
· Investigate the tolerable power imbalance between carriers
· Investigate the required arrival time difference between CCs
· [bookmark: _Hlk105539516]Investigate the additional impacts of contiguous case, if time units are available.  
· Evaluate the UE performance under the power imbalance and arrival time difference
· Discuss and decide reference UE architecture considering the UE capability of interBandMRDC-WithOverlapDL-Bands-r16 for 2-layer MIMO case for NR-CA, and 4-layer MIMO case for both EN-DC/NR-CA
· [bookmark: _Hlk105539888]NOTE 1: For UE capable of supporting 2-layer MIMO, only assuming power imbalance 25dB
· [bookmark: _Hlk105540074][bookmark: _Hlk105538972]NOTE 2: For UE capable of supporting 4-layer MIMO, 2-layer MIMO power imbalance assumption can be considered as a base line but another value or the same power imbalance with different throughput performance requirement is not precluded.
· NOTE 3: RAN4 is recommended to start the work on 2-layer first and after that start 4-layer work based on the conclusion of 2-layer work.
· Work is limited to CA/EN-DC for EN-DC/NR-CA for bands 42, n77/n78
· Investigate whether the power imbalance should be explicitly (e.g. as an RF requirement) or implicitly specified (e.g. through a demodulation performance test). Specify the power imbalance based on the outcome of the investigation.
· If any change in RAN1 or RAN2 spec is needed, it will be triggered by RAN4 LS
· Phase II: 
· Phase II work will get started after the feasibility in phase I is confirmed
· Specify MRTD and MTTD requirements in non-collocated deployment
· Discuss and decide if the different requirements will be specified based on UE capability of interBandMRDC-WIthOverlapDL-Bands-r16.


In RAN4#104-bis meeting under [104-bis-e][134] WF[2] was approved where it was decided that handheld UE type3a/3b is to be prioritised.
· Prioritize Type 3a/3b discussion for 4MIMO layer in Rel-18.
4MIMO layer UE architecture choices are the ones listed as 4Rx in Table 1. From [3] we can see some rough UE architectures but mapping to table one is difficult.



	[bookmark: _Hlk116987019]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

	
	2
	4
	
	4
	4
	4Rx
	
	
	
	


Table 1: UE type details
2 	Discussion
In our opinion even though Type 3a/3b is prioritized in discussion after that discussion is concluded or parallel if discussion is not converging RAN4 should define requirements for FWA UE type 4a/4b.
This is important as FWA volumes are all the time increasing globally. For example, according to GSA [4] 
“5G FWA customer premises equipment shipments more than doubled to 3.6 million in 2021 – a year-on-year increase of over 162%. FWA CPE shipments are forecast to double again to 7.6 million in 2022”
Some of the FWA devices currently produced [5] support  LTE or NR SA and NSA with 4x4 DL MIMO. There is a need for FWA UE type 4a/4b in future. Therefore, we propose
Proposal 1: RAN4 will also develop requirements for UE type 4a/4b.
From requirement perspective UE type 4a/4b is easier that type 3a/3b as all signal paths have dedicated antenna and LNA thus UE type 2 power imbalance requirements can be re-used.
Proposal 2: UE type 4a/4b power imbalance requirements are same as UE type 2 i.e. 25 dB over full dynamic range.
Proposal 3: WI is not considered to be completed before the requirements for UE type 4a/4b are finalized.
3	Conclusion
In this contribution we have done two proposals
Proposal 1: RAN4 will also develop requirements for UE type 4a/4b.
Proposal 2: UE type 4a/4b power imbalance requirements are same as UE type 2 i.e. 25 dB over full dynamic range.
Proposal 3: WI is not considered to be completed before the requirements for UE type 4a/4b are finalized.
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