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This part includes contributions in agenda 8.11.1 and 8.11.2.
In RAN4 #107 meeting, the WF was agreed in R4-2310300. 

Topic#1:  Type-2 NR-CA/EN-DC UE for 2 layer MIMO case (non-collocated non-contiguous intra-band)
Companies’ contributions summary
	T-doc#
	Company
	Proposals / Observations

	R4-2311306
	Apple
	Observation: As shown in figure 2.1-1 as primarily considered in this WI, the minimum frequency separation for non-contiguous CA, which is defined as the center of BWanother relative to edge of BWwanted, should be at least 80MHz +BWanother/2 (between B2 and B3). Otherwise, the two CCs theoretically can be apart as small as a single subcarrier, e.g. 15kHz or 30kHz. Obviously, such unrealistic scenario should not be considered and can unnecessarily complicate the overall implementation.
Proposal 1: introduce a minimum frequency separation of 80MHz+BWanother/2 between 2 CCs as a side condition for the requirements specified in this WI.
Proposal 2: For time being, if operators come up with new spectrum allocation for bands 42, n77/n78, which suggests a smaller frequency separation between CCs. The corresponding spec can be updated accordingly.

	R4-2311307
	Apple
	Observation 1: From hardware perspective, it is feasible for Type 2 UE to fall back to work as Type 1 UE.
Observation 2: To enable dynamic configuration of Type 2 UE, requirement applicability needs to be clarified in 38.101-1 for a UE indicating intraBandNonColocatedCA-r18. E.g.
-	Both legacy intra-band CA requirement for type 1 UE and new power imbalance requirement (7.10A) specific to type 2 UE apply for a UE indicating “intraBandNonColocatedCA-r18” in 38.101-1.
Proposal 1: If the group agreed to support dynamic configuration of type 2 UE, the new IE [intraBandNonColocatedCA-r18] should indicate that CA type 2 UE is capable of both type 2 and type 1 requirements (e.g. as the description in Table 2.1-1)
Proposal 2: the default configuration of type 2 UE can be consider based on the UE capability indicated in [intraBandNonColocatedCA-r18],
-	If type 2 UE is defined as both type 1 capable and type 2 capable, then the default configuration can be type 1 or type 2.
-	If type 2 UE is defined as only type 2 capable, then the default configuration is type 2. No dynamic configuration is supported in Rel-18.
[bookmark: _Hlk143013774]Proposal 3: New network signaling indication of collocation/non-collocation condition is the preferred solution for dynamic configuration of Type 2 UE (as defined by proposal 1)

	R4-2311428
	KDDI, LG Uplus, Docomo, SoftBank
	Observation 1: In n77/n78 NR-CA and B42/n77/n78 EN-DC, there are operators who won’t need non-collocated operation.
Observation 2: Operator’s main concern was originally whether BS supporting Type 2 always configures UE supporting Type 2 for Type 1 under collocated deployment scenario.
Observation 3: Both option 1 and 2 can ensure that BS configures UE supporting Type 2 for Type 1 under collocated deployment scenario.
Observation 4: The majority view among UE vendors seems to be option 1 due to mainly UE implementation complexity in the last meeting.
Observation 5: UE behavior of option 1 fully depends on UE implementation.
Observation 6: From operators’ point of view, it would be better to minimize the differences of UEs’ behaviors as much as possible.
Observation 7: RAN4 has only one TU for both UE RF and RRM.
Proposal 1: Conclude Type 2 UE related issues in this meeting according to agreed TU budget.
Proposal 2: Agree with option 2: Introduce new BS signaling during RRC reconfiguration.

	R4-23113484
	Nokia
	Observation 1: LTE CA already had some restrictions on MRTD and power imbalance.
Observation 2: Support of Type 2 non-collocated CA/DC operation is optional for UEs. Any UE supporting Type 2 non-collocated CA/DC operation shall also support Type 1 CA/DC operation. 
Observation 3: Having implicit activation of the Type 2 non-collocated CA/DC operation can be harmful for both UEs and networks.
Observation 4: SCell configuration and activation takes at least 10ms, which is more than sufficient for UE RF operation mode switching. 
Observation 5: There is a clearly defined time for when SCell is configured and/or activated based on existing requirements, so both UE and network always know when the UE has applied any new configuration of Type 2 non-collocated CA/DC.
Proposal 1: Request RAN2 to define optional UE capability for supporting Type 2 non-collocated CA/DC operation. The capability indicates that UE supports MRTD = 33 us and Rx power imbalance <= 25 dB. 
Proposal 2: Request RAN2 to create explicit RRC signalling to indicate that UE is operating under Type1 or the Type 2 CA/DC operation.
Proposal 3: Introduce an additional capability to indicate if UE is restricted to 2 MIMO layers in Type 2 non-collocated CA/DC operation.

	R4-2311832
	ZTE
	Proposal 1. To consider option 2-2 to achieve more suitable type configuration between Type 1 and Type 2 as well as possible introduction of types in the future.

	R4-2311918
	Samsung
	Observation 1: The pros and cons of Alt.1 are
Pros: Simple and explicit. 1) It can explicitly indicate PCell and SCell are from collocated BS or non-collated BS and/or should conform to Type 1/2 UE RF and RRM requirements; 2) Only NW controls, which would not lead to increase UE implementation complexity and easy for commercialization; 3) It can carry the information that the additional X ms for SCell activation is needed
Cons: The situation UE experienced cannot be considered as reference for NW
Observation 2: Although based on Alt.2, NW can get the knowledge of corresponding UE situation, and relatively flexible, it is too complicated to perform
Observation 3: The pros and cons of Alt.3 are
Pros: UE perform switching based on its perception autonomously
Cons: 1) Introduce interruption and useful symbol interference caused by AGC adjustment. 2) Accuracy is questionable
Observation 4: There is no need to introduce additional Y’ ms to the existing RRC reconfiguration delay for Scell configuration.
Observation 5: If RAN4 agree to use Alt.1 to perform capabilities switching, the existing RRM SCell activation delay requirements X ms needs to be enhanced. 
Proposal 1: It is suggested to introduce a new signaling during RRC reconfiguration for NW to configure UE to support corresponding capability (either Type 1 or Type 2) according to the BS scenario.
Proposal 2: In our view the best practice is this new NW IE could be implementable since Rel-16, more discussion with RAN2 could be triggered by LS.

	R4-2312179
	MediaTek
	Observation 1: UE have no idea whether the Cells of carriers are collocated or non-collocated. It would require an indication from gNB to inform UE on its downlink receiver operation type.
Observation 2: There is no existing signalling indication can change UE configuration switched between type 1 and type 2 configuration.
Observation 3: Once an EN-DC UE reports supporting of the IE, interBandMRDC-WithOverlapDL-Bands-r16, it will always be configured as type 2 UE (2-layer) behaviour. Even an PCell or SCell may be changed to collocated one, there’s no signalling to indicate UE such change.
Observation 4: UE cannot do customization action from interpretation on scheduled DL layer number other than normal cell attach/release procedure. 
Observation 5: It may bring ambiguity issue once type 3 and type 4 UE starts to be discussed in future release if some UE configurations are based on interpretation of scheduled DL layer number. Such interpretation may also make future type 3/4 UE become NBC with type 1/2 UE.
Proposal 1: Introduce an optional new IE for NR CA, [intraBandNonColocatedCA-r18] for UE supporting type 2 UE capability on NR CA operation. 
�	Default UE configuration is type 1 UE if the new IE is not signaled or supported. 
�	Default UE configuration shall be type 2 UE if capable to support the new IE for NRCA.
Proposal 2: Follow the agreed WF that RAN4 agree on option 2-2: 
�	Default UE configuration is Type 1 UE if new UE capability is not signaled or supported. 
�	Default UE configuration shall be Type 2 UE if capable to support new UE capability for NRCA.
�	Configure UE between Type 1 and Type 2 with a new BS signaling.
[bookmark: _Hlk143014626]Proposal 3: There shall be no UL carrier within same TDD band or overlapping frequency range of DL carriers for non-collocated intra-band TDD NR CA combos due to mis-aligned UL/DL timing would introduce serious self-desense.

	R4-2312442
	Qualcomm
	Observation 1: gNB has enough information to configure the right number of MIMO layers for a UE.
Observation 2: Making 2L/CC (Type II) the default UE behavior in a non-collocated deployment will limit the UE performance.
Observation 3: Introducing a deployment flag is redundant.
Proposal: Do not introduce any new signaling other than the Type II UE capability for NR CA.

	R4-2313207
	Ericsson
	Proposal 1: A UE stating [intraBandNonColocatedCA-r18] is defined in the same way as existing interBandMRDC-WithOverlapDL-Bands-r16 capability. If a UE states it is [intraBandNonColocatedCA-r18] capable then that UE is capable of CA with large power imbalance and rank = 2 MIMO on its component carriers.
Proposal 2: Define UE supporting Type 2 NR-CA/EN-DC Type 1 and Type 2 switch based on existing procedures: 
1. The UE signals that it is type 2 capable.
2. If the UE is configured with a secondary cell then the UE will support large power imbalance at UE RX and RANK = 2 MIMO per component carrier.
3. If the UE is reconfigured to drop the secondary cell then the remaining primary carrier can support MIMO RANK = 4.

	R4-2313566
	Huawei
	Proposal 1: operators can select the UE type via the current specification following Table 1:
Table 2 implicit UE type distinction with RRC reconfiguration message
	RRC IE
	value
	interpretation

	PDSCH-ServingCellConfig.maxMIMO-Layers
	2
	type 2 (2 layers/ CC)

	PDSCH-ServingCellConfig.maxMIMO-Layers
	4
	type 1 (4 layers/ CC)


Observation 1: the implicit method requires RRC reconfiguration level and is different than the regular MIMO procedure where the UE indicate the CSI to the network and the network indicates the number of layers via DCI to it (e.g. DCI Format 1_1)
Observation 2: the implicit method does not induce any delay in MAC CE layer, as it only happens during RRC reconfigurations and is not concerned by the usual MIMO layer changing procedure
Proposal 2: [PDSCH-ServingCellConfig UeType] can be added to the RRC message to distinguish between type 1 and type 2, however its technical benefit comparing to implicit method is unclear as we increase the RRC message load by at least 1 bit.



Open issues summary
Sub-topic 1-1 : UE supporting Type 2 NR-CA/EN-DC behavior configured between Type 1 and Type 2
Sub-topic description:
R4-2311428 (KDDI, LG Uplus, Docomo, SoftBank), R4-2311484 (Nokia), R4-2311832 (ZTE), R4-2311918 (Samsung), R4-2312179 (MediaTek) mention to need new BS signaling to explicitly configuring UE between Type 1 UE and Type 2 UE. On the other hand, R4-2312442 (Qualcomm), R4-2313207 (Ericsson), R4-2313566 (Huawei) proposes to reuse existing RRC Reconfiguration including ServingCellConfig.maxMIMO-Layers. Additionally, R4-2311307 (Apple) proposes dynamic configuration for Type 2 UE. And also, R4-2311918 (Samsung) capture the three options, their differences and their procedures specifically.
Moderator capture the possible three options based on R4-2311918 and companies’ preference as follows.
Open issues and candidate options before e-meeting:
Issue 1-1-1:  How UE supporting Type 2 NR-CA/EN-DC behaves between Type 1 and Type 2
· Proposals
· Option 1: Introduce new signaling during RRC Reconf. (Docomo/KDDI/LGUplus/MediaTek/Nokia/Samsung/SoftBank/ZTE)
· Option 2: Reuse the existing RRC Reconf. (Ericsson/Huawei/Qualcomm)
· [bookmark: _Hlk143013746]BS can switch between Type 1 and Type 2 using by setting ServingCellConfig.maxMIMO-Layers= 4, and 2, respectively during existing RRC Reconf.
· [bookmark: _Hlk143008974]Option 3: UE type capability switch autonomously/dynamic configuration ([Apple??])
· New network signaling indication of collocation/non-collocation condition is the preferred solution for dynamic configuration of Type 2 UE.
· Recommended WF
· Agree with the majority view to complete Rel-18 UE RF part in this meeting according to TU budget.

Sub-topic 1-2 : UE RF requirements for Type 2 NR-CA/EN-DC
Sub-topic description:
R4-2311306 (Apple) proposes to introduce a minimum frequency separation.
Open issues and candidate options before e-meeting:
Issue 1-2-1:  Minimum frequency separation requirements
· Proposals
· Introduce a minimum frequency separation of 80MHz+BWanother/2 between 2 CCs as a side condition for the requirements specified in this WI.
· For time being, if operators come up with new spectrum allocation for bands 42, n77/n78, which suggests a smaller frequency separation between CCs. The corresponding spec can be updated accordingly.
· Recommended WF
· Collect companies’ views

Sub-topic description:
R4-2312179 (MediaTek) proposes that there shall be no UL carrier within same TDD band or overlapping frequency range of DL carriers for non-collocated intra-band TDD NR CA combos due to mis-aligned UL/DL timing would introduce serious self-desense.
Open issues and candidate options before e-meeting:
Issue 1-2-2:  UL carrier within same TDD band or overlapping frequency range of DL carriers
· Proposals
· There shall be no UL carrier within same TDD band or overlapping frequency range of DL carriers for non-collocated intra-band TDD NR CA combos due to mis-aligned UL/DL timing would introduce serious self-desense.
· Recommended WF
· Collect companies’ views

LS
	Draft LS
	Company
	Title/Comments
	Recommendation

	R4-23113429
To RAN2
	KDDI
	LS on signaling support for intra-band non-collocated NR-CA,EN-DC 
Moderator note: This LS requests RAN2 to introduce UE capability for Type 2 NR-CA, and also introduce BS signaling both for intra-band non-collocated NR-CA in Rel-18 and for intra-band non-collocated EN-DC since Rel-16.
	


CRs for 38.101-1
	T-doc 
	Company
	Title/Comments
	Recommendation

	R4-2311308
CAT-F:
	Apple
	Frequency separation for intra-band non-collocated non-contiguous CA 
Moderator note: If RAN4 agree with R4-2311306 on the frequency separation topic, we can discuss this CR. 
	

	R4-2311919
CAT-B:
	Samsung, KDDI
	Rel-18 draft CR for 38.101-1 Allow 4-MIMO layer per cc for Type-2 supported UE for collocated deployment 
Moderator note: This CR is to enable 4-MIMO layer per cc configuration for Type-2 supported UE for collocated deployment. If not approved, UE MIMO capability is limited even in collocated scenario. 
	

	R4-2311920
CAT-B:
	Samsung, KDDI
	Rel-18 draft CR for 38.101-3 Allow 4-MIMO layer per cc for Type-2 supported UE for collocated deployment
Moderator note: This CR is to enable 4-MIMO layer per cc configuration for Type-2 supported UE for collocated deployment. If not approved, UE MIMO capability is limited even in collocated scenario.
	



