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[bookmark: OLE_LINK25]1 Introduction
In RAN #103 meeting, A new work item on support of intra-band non-collocated EN-DC/NR-CA was approved[1]. 
The core part objectives of the new WID is as below.
	The core part of the work item includes:
· 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.


This contribution shares our views about type 4a and type 4b. 
2 Discussion
Some agreements were reached in RAN4 #110bis meeting and some issues need further discussion [4].
	[bookmark: OLE_LINK66][bookmark: OLE_LINK41][bookmark: OLE_LINK6][bookmark: OLE_LINK23]< Issue 2-3-1:  New UE Capabilities for Type 4a(EN-DC) and 4b(EN-DC/NR-CA) >
Way Forward: 
· Continue further discussion on the following two options in the next meeting.
· Option 1
· Add new UE capabilities for Type 4a(EN-DC) and 4b(EN-DC/NR-CA) support indication.
· Option 2
· Reuse intraBandNR-CA-non-collocated-r18 and maxNumberMIMO-LayersPDSCH=4 for FR1 NR intra-band CA and interBandMRDC-WithOverlapDL-Bands-r16 and maxNumberMIMO-LayersPDSCH=4 for FR1 inter-band non-contiguous EN-DC with overlapping or partially overlapping bands.

< Issue 2-3-3:  Whether to support Type 2 capabilities by UE having Type 4 capability >
Way Forward: 
· Continue further discussion on the following proposal in the next meeting.
· If Type-4 capability is indicated, Type-2 capability shall be deemed as support by default regardless of whether UE indicates Type-2 capability or not.

< Issue 2-4-1:  New NW Signaling to switch between Type 1 and Type 4 >
Way Forward: 
· First, conclude discussions of whether to add new UE capability(s) for Type 4.
· And then, continue further discussion on NW signalling/UE behavior in the next meeting.
< Issue 2-4-2:  UE behavior between Type 1, Type 2 and Type 4 with new NW Signaling >
Way Forward: 
· First, conclude discussions of whether to add new UE capability(s) for Type 4.
· And then, continue further discussion on NW signalling/UE behavior in the next meeting.
< Issue 2-4-3: When to inform RAN2 the demand on new UE capability(s) and new NW signaling(s) >
Way Forward: 
· First, conclude discussions of whether to add new UE capability(s) for Type 4.
· [bookmark: OLE_LINK7]And then, continue further discussion on NW signalling/UE behavior in the next meeting.


The maxNumberMIMO-LayersPDSCH=4 capability for band n77 and n78 is mandatory and cannot be used for distinguish UE capability between type 2 and type 4a/4b
Proposal 1. To introduce new UE capability signaling for type 4a/4b.
With regard to the type 2 capability of a UE supporting type 4a/4b, a reasonable assumption is that the type 2 capability is supported by default if the type 4a/4b capability is reported.
The architectures of type 2 UE and type 4a/4b are shown in figure 2-1.
[image: ]
Figure 2-1a Architecture of type 2
[image: ][image: ]
Figure 2-1b Architecture of type 4a(left) and type 4b(right)
We can know from figure 2-1 that the architectures between type 2 and type 4a/4b are similar. The only difference between them is that type 4a/4b UE has more Rx antenna than type 2 UE. Therefore, we believe that UE supporting type4a/4b can also support type2.
[bookmark: OLE_LINK2]Proposal 2. UE that supports type 4a/4b capability supports type 2 by default.
With regard to type switching between type 1 and type 4a/4b, the type switching between type 2 and type 1 can be a reference and a relevant agreement was reached last meeting.
	· UE having Type 4 capability support the following capabilities (Set 1) when operating in non-collocated scenarios.
· Maximum 4 MIMO layers on each CC
· Maximum power imbalance of 25dB
· UE having Type 4 capability support the following capabilities (Set 2=Type 1 capability) when operating in collocated scenarios.
· Maximum 8 MIMO layers on each CC
· It may be optionally supported
· Maximum PSD imbalance of 6dB


[bookmark: OLE_LINK5][bookmark: OLE_LINK4]From the above, we can find that type 4a/4b UE may operate in Set 1 or Set 2. There is a chance to configure a type 2 capability UE in type 1 transmission. Therefore a signaling may be needed to ensure a unified understanding about the operation is achieved. For example, a new intra-band CA NW signaling (nonCollocatedTypeNR-CA) is introduced to configure the transmission for a type 2 UE. Similar to the type 2 UE discussion, new Rel-19 BS signaling is needed for type 4a/4b intra-band CA and inter-band ENDC to give NW a chance for to configure/inform a UE in co-located operation. 
Proposal 3. New Rel-19 BS signaling is needed for type 4a/4b intra-band CA and inter-band ENDC.
The following lists the agreed UE type related signaling which are used for UE type reporting by UE and UE type indicating by BS.
	interBandMRDC-WithOverlapDL-Bands-r16
Indicates whether the UE supports FDD-FDD or TDD-TDD inter-band (NG)EN-DC/NE-DC operation with overlapping or partially overlapping DL bands with an (NG)EN-DC MTTD/MRTD according to clause 7.5.2/7.6.2 in TS 38.133 [5] and NE-DC MTTD/MRTD according to clause 7.5.5/7.6.5 in TS 38.133 [5] and inter-band RF requirements. If the capability is not reported, the UE supports FDD-FDD or TDD-TDD inter-band operation with overlapping or partially overlapping DL bands with (NG)EN-DC/NE-DC MTTD/MRTD according to clause 7.5.3/7.6.3 in TS 38.133 [5] and intra-band RF requirements.

	requirementTypeIndication-r18
Indicates whether the UE supports network control of requirement applicability for UE supporting interBandMRDC-WithOverlapDL-Bands-r16. This field is only applicable to the UE indicating interBandMRDC-WithOverlapDL-Bands-r16.
The UE supports this feature shall also indicate support of interBandMRDC-WithOverlapDL-Bands-r16.

	intraBandNR-CA-non-collocated-r18
Indicates whether the UE supports TDD-TDD intra-band non-collocated NR-CA operation with MTTD/MRTD requirements according to Table 7.5.4.1/Table 7.6.4-2 in 38.133 [5] and UE RF requirements for intra-band non-collocated NR-CA including 7.10A in 38.101-1 [2]. And the UE also supports TDD-TDD intra-band NR-CA operation with MRTD according to Table 7.6.4-1 in 38.133 and UE RF requirements for intra-band NR-CA except for 7.10A in 38.101-1 [2].
This capability is only supported for band n77/n78.

	nonCollocatedTypeMRDC-r18 ENUMERATED { type1 } OPTIONAL, -- Need R
nonCollocatedTypeNR-CA-r18 ENUMERATED { type1 } OPTIONAL, -- Need R


When type 4a/4b is introduced, the signaling and UE behaviour need to be discussed. Table 2-2 summarizes the UE types for combinations of different UE capability and BS configuration signaling for NRCA.Table 2-1 summarizes Rel-18/19 UE capability reporting and BS configuration signaling for NRCA.
[bookmark: OLE_LINK14]Table 2-1 UE behaviour for Rel-19 non-collocated intra-band NR CA
	[bookmark: OLE_LINK11]Index
	UE indicates type 4a/4b?
	UE indicates type 2?
	[bookmark: OLE_LINK16]Rel-19 NW signaling provided?
	UE type

	1
	×
	×
	×
	Type 1

	2
	×
	○
	×
	Type 2

	3
	○
	×
	×
	[bookmark: OLE_LINK12]Type 4a/4b

	4
	○
	×
	○
	Type 1

	5
	○
	○
	×
	Type 4a/4b? 

	6
	○
	○
	○
	Type 1?


[bookmark: OLE_LINK15]In our understanding, the similar approaches as UE behaviour for Rel-18 non-collocated intra-band NR CA can be applied to R19 non-collocated intra-band NR CA. For Rel-19 non-collocated intra-band NR CA, we think the UE behaviour types including type 2 and type 4a/4b are needed to be taken into account.
[bookmark: OLE_LINK26][bookmark: OLE_LINK24]For the case of both Type 2 UE and Type 4a/4b signalings are reported, in our understanding, it is not expected that UE reports both two signalings, since we think a UE supports type 4a/4b capability can support type 2 by default. Nevertheless, it depends on UE itself and it may not proper to mandate UE not to report both signalings. We assume the RF requirements are the same for Type 2 and Type 4a/4b UE, then the difference for Type 2 and Type 4 are the supported MIMO layer. For a UE report Type 4 signaling, it means it can support up to 4 layer per cc, which can also incorporate the Type 2. Hence, it seems it is enough to only consider Type 4 UE requirements.
With the above consideration, we have the following proposals: 
Observation 1. It is not expected that a UE reports both type 2 capability and type 4a/4b capability. 
Proposal 4: 
When Rel-19 NW signaling is provided, Type 1 UE requirements are applied
[bookmark: OLE_LINK18]When Rel-19 NW signaling is not provided:
[bookmark: OLE_LINK17][bookmark: OLE_LINK19][bookmark: OLE_LINK20]  - Type 2 UE requirements are applied if only Type 2 UE capability is reported.
  - Type 4 UE requirements are applied if only Type 4 UE capability is reported. 
[bookmark: OLE_LINK27][bookmark: OLE_LINK21]  - Type 4 UE requirements are applied if both Type 2 UE and Type 4 capabilities are reported.

3 Conclusion
In this contribution, we give our viewpoint about requirements for type 4a/4b for NonCol_intraB_ENDC_NR_CA. 
The conclusions are:
Observation 1. It is not expected that a UE reports both type 2 capability and type 4a/4b capability. 
Proposal 1. To introduce new UE capability signaling for type 4a/4b.
Proposal 2. UE that supports type 4a/4b capability supports type 2 by default.
Proposal 3. New Rel-19 BS signaling is needed for type 4a/4b intra-band CA and inter-band ENDC.
Proposal 4: 
When Rel-19 NW signaling is provided, Type 1 UE requirements are applied
When Rel-19 NW signaling is not provided:
  - Type 2 UE requirements are applied if only Type 2 UE capability is reported.
  - Type 4 UE requirements are applied if only Type 4 UE capability is reported. 
  - Type 4 UE requirements are applied if both Type 2 UE and Type 4 capabilities are reported.
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