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1	Introduction
In the last RAN-P meeting a new Rel19 WID for Intra-band non-collocated EN-DC and NR-CA, was approved[1].  The following was requested from RAN4: 
	· Specify the core requirements for type 4a/4b capable FWA UE that supports non-co-located scenarios for FR1 inter-band non-contiguous EN-DC with overlapping or partially overlapping bands and/or FR1 intra-band non-contiguous NR-CA for up to 4-layer DL MIMO per CC, where MRTD>CP is assumed.
· RF power imbalance requirements of up to 25dB
· RRM requirements including MTTD and MRTD requirements and other identified requirement such as scheduling restriction/availability, SCell operation related delay and interruption.
· Work is limited to EN-DC/NR-CA for bands 42, n77/n78
· Discuss and if needed, specify the UE behavior when the UE supports type 4a/b but operates in co-located scenarios depending on whether network signaling is provided. R18 handling of UE behavior can be used as a reference.


In the following sections we will discuss the type 4 UE architecture and how to specify it. Moreover the need for a new network signalling and a new UE capability will be discussed.
In the some parts “type-x UE architecture” is shortened to “type x”, for easier readability.
2.1	Type 4 
The type 4 was approved in the WF [2]. In Figure 2.1-1, the type 4a and type 4b are depicted.
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Figure 2.1-1 Type 4a and type 4b UE architectures
The specificity of type 4 is based on the fact that each of DL CCs are received via 4 separated RF chains. The difference between the type 4a and type 4b lies in fact that the former one supports up to 2 DL MIMO layers in one of the CCs and the latter one supports to 4 DL MIMO layers on both CCs. It should be mentioned that adaptation of type 4a or type 4b should be up to UE and not controlled by the network.
Proposal1:  Adaptation of type-4a or type-4b UE architectures should be up to UE and not controlled by the network.
This architecture has several benefits, such as supporting a wide range of power imbalances, as it was the case for type 2, in Rel18. Or the fact that, the RF chains are not shared on different CCs, hence the AGC of the receivers will not be impacted by quasi-simultaneous reception of DL CCs. Therefore, no strict MRTD would be needed and the values same as type 2 can be used. On the down side, due to the numerous RX chains, type 4 is suitable for large formfactor UEs, for example FWA, hence the allocation of type 4 to FWA in [1].
Proposal 2: For type-4 UE architecture: MRTD= 33us, maximum power imbalance =25 dB, as it was specified for type-2 UE architecture.
2.2	Type 4 adaptation to co-located scenario
In Rel-18, it was agreed upon reception of nonCollocatedTypeMRDC-r18 (network signalling), the UE changes its architecture from type 2 to type 1. Even though type 2 is capable of operating in a collocated scenario but it supports 2 DL MIMO layers per CCs (2 DL RF chains per CC), hence type 1 would, theoretically, have twice of the DL throughput of type 2 in a collocated scenario. 
In type 4, 4 DL MIMO layers per CC are considered, hence a type 4 UE is capable of providing the same theoretical DL throughput as a type 1, in a co-located scenario. Besides a type 4 inherits the MRTD and power imbalance limits of type 2, hence switching to this type will not bring any added value for operators. On the other hand, some would want to switch from type 4 to type 2 with the argument of benefitting the Rx diversity using the 2 remaining chains, however the diversity should be transparent to the network, hence it would not be a correct motivation for introducing a new signalling.
Proposal 3:  As type-4 UE architecture inherits MRTD and power imbalance limits from a type-2 UE architecture, and it supports 4DL MIMO layers, there is no need to switch this architecture type to type-1 or type-2, in neither collocated, nor non-collocated scenarios.
2.3	Type 4 related UE capabilities
A type 4 UE should be able to report its capabilities. Hence for NR intra band CA case, a UE can send “intraBandNR-CA-non-collocated-r18” and “maxNumberMIMO-LayersPDSCH=4” to report its capabilities and no new UE capability is needed
Regarding EN-DC counter-part, the UE could use “interBandMRDC-WithOverlapDL-Bands-r16” and “maxNumberMIMO-LayersPDSCH=4” to report its capabilities and no new UE capability is needed.
Proposal 4: No new UE capability is needed for UE type 4 UE architecture. The following table should be enough for reporting its capabilities
	ENDC/NR CA
	UE capabilities to be reported

	FR1 NR intra-band CA
	intraBandNR-CA-non-collocated-r18
	maxNumberMIMO-LayersPDSCH=4

	FR1 inter-band non-contiguous EN-DC with overlapping or partially overlapping bands
	interBandMRDC-WithOverlapDL-Bands-r16
	



3	Conclusion
Proposal 1:  Adaptation of type-4a or type-4b UE architectures should be up to UE and not controlled by the network.
Proposal 2: For type-4 UE architecture: MRTD= 33us, maximum power imbalance =25 dB, as it was specified for type-2 UE architecture.
Proposal 3:  As type-4 UE architecture inherits MRTD and power imbalance limits from a type-2 UE architecture, and it supports 4DL MIMO layers, there is no need to switch this architecture type to type-1 or type-2, in neither collocated, nor non-collocated scenarios.
Proposal 4: No new UE capability is needed for UE type 4 UE architecture. The following table should be enough for reporting its capabilities
	ENDC/NR CA
	UE capabilities to be reported

	FR1 NR intra-band CA
	intraBandNR-CA-non-collocated-r18
	maxNumberMIMO-LayersPDSCH=4

	FR1 inter-band non-contiguous EN-DC with overlapping or partially overlapping bands
	interBandMRDC-WithOverlapDL-Bands-r16
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