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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
[bookmark: OLE_LINK41][bookmark: OLE_LINK6][bookmark: OLE_LINK23][bookmark: OLE_LINK66]UE Types of 3a/3b and 4a/4b were discussed but these UE types were not introduced in Rel-18. The following table shows all the UE types to support intra-band CA/inter-band ENDC non-collocated deployment for reference[2].
Table 2-1 UE types summary
[image: ]
From the above we can find that the implement structure between type 2 and type 4a/4b is similar as separate Rx chains are used for different CCs, the main difference is the supported Rx antenna (also the MIMO layer) per CC. The RF requirements of type 2 can be considered for type 4a/4b UE. 
Proposal 1. To reuse 25dB power imbalance and 1dB REFSEN Relaxation RF requirements of type 2 for type 4a/4b.
The architectures of type 2 UE and type 4a/4b are shown in figure 2-1.
[image: ]
Figure 2-1a Architecture of type 2
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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. To discuss whether UE with type 4a/4b capability can support type 2 by default.
[bookmark: OLE_LINK3][bookmark: OLE_LINK5][bookmark: OLE_LINK4]With regard to type 1 and type 2, the total number of Rx antenna is the same. It is reasonable to take type 1 as default type if type 2 capability is not reported by UE. With regard to type 4a/4b, the total number of Rx antenna between type 1 and type 4a/4b is different. Similar to the type 2 UE discussion in the past, new Rel-19 BS signaling is needed for type 4a/4b intra-band CA and intra-band ENDC, respectively. Meanwhile, the indications for type 4a/4b EN-DC/NR-CA associated with the new BS signaling are also needed to be discussed, corresponding to the NOTE for the n77(2A), n78(2A) in the spec. 
Observation 1. The total number of Rx antenna between type 1 and type 4a/4b is different according to the above table.
Proposal 3. New Rel-19 BS signaling is needed for type 4a/4b intra-band CA and intra-band ENDC, respectively. Also to discuss the UE type when Rel-19 BS signing is configured, such as UE type 1 with 8Rx.
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


Based on the above signaling UE and NW can have the same understanding about the transmission mode. 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 2-2 Combination of different UE capability reporting and BS configuration signaling for NRCA
	Index
	UE indicates type 4?
	UE indicates type 2?
	Rel-19 BS signaling provided?
	Rel-18 BS signaling provided?
	UE type

	1
	×
	×
	×
	×
	Type 1

	2
	×
	○
	×
	×
	Type 2

	3
	×
	○
	×
	○
	Type 1

	4
	○
	×
	×
	×
	Type 4

	5
	○
	×
	○
	×
	Type 11

	6
	○
	○
	×
	×
	?

	7
	○
	○
	○
	×
	?

	8
	○
	○
	×
	○
	?

	9
	○
	○
	○
	○
	?

	Note 1: Type 1 with 8Rx.


The signaling combinations corresponding to indexes 1~3 in table 2-2 belong to the scope of discussion in Rel-18, which do not need further discussion. The indexes 4~5 in the above table only involve the reporting of UE type 4a/4b and the configuration of Rel-19 BS signaling and the determination of UE type can reuse the method of Rel-18. That is, when type 4a/4b is reported and Rel-19 BS signing is not configured, UE type is determined as type 4a/4b, when type 4a/4b is reported and Rel-19 BS signing is configured, UE type is determined as type 1.
Proposal 4. To consider the following UE type determination method:
When a UE reports type 4a/4b and does not report type 2, and no Rel-19 BS signaling is configured, type 4a/4b is determined.
When a UE reports type 4a/4b and does not report type 2, and Rel-19 BS signaling is configured, type 1 is determined.
[bookmark: OLE_LINK8]From table 2-2 we can find that there is confusion in determining the UE type for the signaling combinations corresponding to index of 6~9. Taking index 8 in table 2-1 as an example, NW knows that type 1 is the UE type when intraBandNR-CA-non-collocated-r18 is reported and nonCollocatedTypeNR-CA-r18 signaling is received, Similarly, NW knows that type 4a/4b is the UE type when [intraBandNR-CA-non-collocated-r19] is reported and [nonCollocatedTypeNR-CA-r19] signaling is not received. Thus the final UE type needs further discussion if Rel-18/19 capability and Rel-18/19 BS configuration signaling are involved.
[bookmark: OLE_LINK28][bookmark: OLE_LINK11][bookmark: OLE_LINK7]Proposal 5. To discuss the UE types if Rel-18/Rel-19 signaling for type 2 and type 4/4b are involved for a UE.
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. The total number of Rx antenna between type 1 and type 4a/4b is different according to the above table.
Proposal 1. To reuse 25dB power imbalance and 1dB REFSEN Relaxation RF requirements of type 2 for type 4a/4b.
Proposal 2. To discuss whether UE with type 4a/4b capability can support type 2 by default.
Proposal 3. New Rel-19 BS signaling is needed for type 4a/4b intra-band CA and intra-band ENDC, respectively. Also to discuss the UE type when Rel-19 BS signing is configured, such as UE type 1 with 8Rx.
Proposal 4. To consider the following UE type determination method:
When a UE reports type 4a/4b and does not report type 2, and no Rel-19 BS signaling is configured, type 4a/4b is determined.
When a UE reports type 4a/4b and does not report type 2, and Rel-19 BS signaling is configured, type 1 is determined.
Proposal 5. To discuss the UE types if Rel-18/Rel-19 signaling for type 2 and type 4/4b are involved for a UE.
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