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Introduction
A Rel-18 WI on Support of intra-band non-collocated EN-DC/NR-CA deployment in [1]. The following scopes are included for study.
· Objectives for Rel-19 Support of intra-band non-collocated EN-DC/NR-CA deployment (RP-240838)
· 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 requirements 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.


















This contribution will present our consideration on type 4 UE for intra-band non-co-located CA/EN-DC for band 42/n78/n77.
Discussion
Background 
In Rel-18, type 4 UE was proposed but deprioritized due to workload issue. The reference architecture was agreed in [2] as below,
Table 2.1-1 reference architecture for type 4 UE
	UE type
	CC#
	Antenna/LNA
	mixer
	Analog BB
	Frequency separation
	NR CA/EN-DC
	Power imbalance

	4a
	1
	4
	6 total
	4
	4
	No limitation or <X MHz
	EN-DC
	25dB full range

	
	2
	2
	
	2
	2
	
	
	

	4b
	1
	4
	8 total
	4
	4
	No limitation or <X MHz
	NR CA, EN-DC
	25dB full range

	
	2
	4
	
	4
	4
	
	
	


With regard to the WI scope and the UE reference architecture, several issues need to be addressed for type 4 UE, e.g.
· What is the frequency separation between CCs for type 4 UE.
· What is the UE capability in collocated deployment scenario. 
· Whether the type 2 UE requirement can be reused and how to include it into the specification.
· Signalling support for UE capability reporting and switching of UE capability between collocated and non-collocated deployment scenario 

Frequency separation
As indicated in the table above, the reference architecture for type 4 UE is to use separate RF chain to receive each CC in non-collocated scenario. Hence there is no need to define any frequency separation between CCs. Another case is when type 4 UE is working in collocated scenario, the 2 aggregated CCs will share the same Rx chain to support maximum 8 layers per CC. Our understanding is that there is still no need to define frequency separation for the latter case since the LNA is usually designed to support the whole Rx band. 
Proposal 1: No limitation on DL frequency separation is needed for type 4 UE.
Type 4 UE capability
From WI scope and architecture perspective, when type 4 UE is operating in non-collocated scenario, the UE is required to support the following capabilities (Set 1)
· Maximum 4 MIMO layers on each CC
· Maximum power imbalance of 25dB
· Maximum RTD of 33 us

While it is also possible that type 4 UE will work in collocated scenario. When type 4 UE is operating in collocated scenario, the PSD difference and RTD between CCs is small enough to support 2CC with one Rx chain. In this case, Type 4 UE could support maximum 8 MIMO layers per CC. In summary, type 4 UE should support the following capabilities (Set 2) when operating in collocated scenarios.
· Maximum 8 MIMO layers on each CC
· Maximum PSD imbalance of 6dB
· Maximum RTD of 3us
Proposal 2: RAN4 discuss and confirm whether Type 4 UE support both capability set 1 and capability set 2 or only set 1 capability.
Type 4 UE requirements
In Rel-18, RF requirement for type 2 UE was specified based on 25dB power imbalance. The REFSENS for 2Rx in intra-band collocated case is applied to one CC with 1dB degradation and 25dB power imbalance offset is applied to another CC. 
When it comes to type 4 UE, the same logic on power imbalance can be considered for the 2 aggregated CCs since there is no impact on power imbalance by MIMO layer increase. The impact of MIMO layers (represented by number of Rx chains) is mainly on the REFSENS of the 2 aggregated CCs. E.g. for type 4 UE, the reference REFSENS in Note 4 should be changed to that for 4Rx. Given the similarities of RF requirements between type 2 UE and type 4 UE, it is proposed to include type 4 UE in the same table by adding a new note clarifying the applicable REFSENS for type 4 UE.
Proposal 3: It is proposed to include type 4 UE in the same table by adding a new note clarifying the applicable REFSENS for type 4 UE.

[image: ].
Signalling support for type 4 UE
As Type 4 is a new type of UE supporting both sets of capabilities. A new UE capability is needed to indicate the network. Depending on the conclusion on proposal 2, the UE capability description could be different and can be discussed further in future meetings. Whether network indication is needed or not can be discussed further when the type 4 UE capability is clear.
Proposal 4: A New UE capability is needed for type 4 UE to report its capability to network. signalling details FFS.
Summary
This contribution presented our consideration on type 4 UE for intra-band non-co-located CA. The following proposals are concluded.
Proposal 1: No limitation on DL frequency separation is needed for type 4 UE.
Proposal 2: RAN4 discuss and confirm whether Type 4 UE support both capability set 1 and capability set 2 or only set 1 capability.
Proposal 3: It is proposed to include type 4 UE in the same table by adding a new note clarifying the applicable REFSENS for type 4 UE.
Proposal 4: A New UE capability is needed for type 4 UE to report its capability to network. signalling details FFS.
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NOTE 1: The transmitter shall be set to 24dB below Pcwax L£c at the minimum uplink configuration specified in Table

7.3.2-3 with Pcwax_Lf.c as defined in clause 6.2A 4.

NOTE 2:  BWuanted is the channel bandwidth of wanted carrier. BWanother is the channel bandwidth of another wanted

carrier with 25 dB power imbalance.

NOTE 3: It's allowed to use one of test conﬁiurations to verii the RX Eower imbalance reﬂuirement for type 2 UE.

NOTE 5: The minimum requirements only apply for non simultaneous Rx/Tx between all carriers for TDD intra-band

non-contiguous CA band combinations in Table 7.10A.2-2





