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Introduction
This part includes contributions in agenda 8.12.1 and 8.12.2.
In RAN4 #106bis-e meeting, the WF was agreed in R4-2306605. 
Topic #1:  Revised WID
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307127
	KDDI
	To revise WID based on results of the last RAN4#106-bis meeting.



Open issues summary
Sub-topic 1-1 : Revised WID
Sub-topic description:
R4-2307127 (KDDI) propose to revise WID based on results of the RAN4 #106-bis meeting.
Open issues and candidate options before e-meeting:
Issue 1-1: Revised WID
· Proposals
· Revise WID based on results of the RAN4 #106-bis meeting.. (KDDI)
· Recommended WF
· Collect companies’ views
· If needed, RAN4 might need to further revise WID based on results of this meeting’s agreements

Topic #2:  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

	R4-2307128
	KDDI
	Observation 1: The definition of Type 1 has already been defined in 38.306.
Observation 2: Type 1 UE is the default.
Observation 3: Current specs might have restrictions on 4 layer/Rx per CC operation.
Observation 4: The restriction is common for both EN-DC and NR-CA.
Observation 5: If current specs have the restriction actually, RAN4 should solve it.
Observation 6: Option 1-2 needs LS to RAN2 on adding new BS signaling. 
Observation 7: UE might need a gap for HW preparation & configuration time such as MIMO layer change.
Observation 8: If the reconfigurations is appeared only at the first time to activate the SCell, the gap for reconfiguration might not be needed.
Observation 9: The autonomous UE configuring by UE itself detecting the current BS circumstance will increase UE complexity.
Observation 10: Not clear on whether to need to specify which KPI metrics UE use to configure Type 2
Observation 11: Not clear on whether UE can know that the quality degradation of those KPI are derived from non-collocated deployment or other factors of circumstances
Observation 12: RAN4 has only one TU for UE RF and two TU for RRM.
Proposal 1: The MIMO layer/Rx Chain should not be restricted even if UE indicates Type 2 capability, since collocated or non-collocated is fully up to network deployment.
Proposal 2: Discuss the following directions and complete UE RF part of this WI in this meeting.
· Option 1-1. UE Capability + Existing RRC Reconf.
· Option 1-2. UE Capability + UE assistance procedure (new BS signaling)
· Option 2. UE Capability + autonomous UE configuring by itself

	R4-2307665
	Apple
	Observation 1: It is feasible for Type 2 UE to fall back to work as Type 1 UE.
Observation 2: No need to introduce definition for Type 1 UE and Type 2 UE in the specification.
Observation 3: To enable dynamic configuration of Type 2 UE, requirement applicability needs to be clarified for a UE indicating intraBandNonColocatedCA-r18 or indicating interBandMRDC-WithOverlapDL-Bands-r16 in 38.101-1/-3. E.g.
-	Both general requirement for type 1 UE and requirement specific to type 2 UE apply for a UE indicating “intraBandNonColocatedCA-r18” or indicating “interBandMRDC-WithOverlapDL-Bands-r16”.
Observation 4: If there is no further indication from network, UE behavior and network scheduling should be aligned with its reported capability of type 2 by default. E.g. 2MIMO layer on each CC should be considered.
Observation 5: Explicit network indication is needed for Type 2 UE hardware reconfiguration to type 1 or back to type 2.

	R4-2308123
	Samsung
	Proposal 1: It is proposed to discuss whether the restriction on Rx Chain number/MIMO layer should be removed when the Type-2 supported UE is under collocated BS.
Observation 1: If there is no desire to remove Rx Chain number/MIMO layer restriction when the Type-2 supported UE is under collocated BS, there would be no remaining issue (and no new signalling need) since there is no MIMO layer number switch issue between Type-1 and Type-2. 
Observation 2: If there is desire to remove Rx Chain number/MIMO layer restriction when the Type-2 supported UE is under collocated BS, new signaling might be needed to address the MIMO layer number switch issue between Type-1 and Type-2.
Proposal 2: Turn the discussion over to RRM session in RAN4#108 meeting if RF session fails to reach consensus in this meeting on whether new signaling is needed for the switch between Type-1 and Type-2.
Proposal 3: The idea that UE autonomously switching between Type-1 and Type-2 with UE itself detecting the current BS circumstance should not be pursued.

	R4-2308169
	ZTE
	Proposal 1. To consider BS signalling for the interaction between UE and network to achieve more suitable type configuration between Type 1 and Type 2.

	R4-2308924
	Ericsson
	Observation 1: Type 1 UE is defined in R4-2217734, WF on NonCol_intraB_ENDC_NR_CA for New Type UE, KDDI, RAN4#104bis-e, shared LNA for 4 RX with limited dynamic range for up to rank-4 MIMO operation.
Observation 2: If UE supp both type 1 and type 2 for a given band comp, then BS must configure either.
Proposal 1: A Type 2 UE with Type 1 fallback is a new capability.

	R4-2308928
	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 a 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 form 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
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: Introduce an optional new signaling indication for both NR CA and MRDC for gNB to configure UE switching between type 1 and type 2 UE. Requirements and more details on the new signaling indication can be further discussed by RAN2 and RAN4 RRM session.

	R4-2309451
	Huawei
	Observation 1: Type 1{MRTD=3us, Rx power imbalance<=6dB hence suitable for collocation}, Type 2{MRTD=33us, Rx power imbalance<=25dB, hence suitable for non-collocation}
Observation 2: Based on the supported MRTD and power imbalance, one may observe than type 2 UEs can also be used in a collocated scenario.
Observation 3: Type 2 architecture for UEs is optional and type 1 architecture is mandatory.
Observation 4: A type 2 UE can operate in collocated scenario.
Proposal 1: Network can switch between type 1 and type 2 using by setting ServingCellConfig.maxMIMO-Layers= 4, and 2, respectively. Hence a separate dedicated signalling is not needed
Proposal 2: As ServingCellConfig can be distributed during RRC reconfiguration (collocated scenario) and RRC reconfiguration (scell addition/release) a delay of 10us and 16us, respectively, is considered, which should give enough time for UEs to switch between the two architectures



Open issues summary
Sub-topic 2-1 : UE Capability for Type 2 NR-CA
Sub-topic description:
R4-2308924 (Ericsson) and R4-2308928 (MediaTek) propose to introduce an new IE for Type 2 NR-CA different from Type 2 EN-DC.
Open issues and candidate options before e-meeting:
Issue 2-1-1: Whether to introduce an optional new IE for Type 2 NR-CA
· Proposals
· Option 1: Yes. Introduce an optional new IE for NR CA, [intraBandNonColocatedCA-r18] for UE supporting type 2 UE capability on NR CA operation. (MediaTek/Ericsson)
· Option 2: No. FFS
· Recommended WF
· Collect companies’ views

Sub-topic 2-3 : UE supporting Type 2 NR-CA/EN-DC behavior configured between Type 1 and Type 2
Sub-topic description:
R4-2309451 (Huawei) proposes to reuse existing RRC Reconfiguration including ServingCellConfig.maxMIMO-Layers instead of explicitly saying Type 1/2 by BS. This means that in case of that ServingCellConfig.maxMIMO-Layers= 4, UE can implicitly understand that BS says to configure Type 1. And th, in case of that ServingCellConfig.maxMIMO-Layers= 2, UE can implicitly understand that BS says to configure Type 2. On the other hand, R4-2308123 (Samsung) mention that there is the restriction on Rx Chain number/MIMO layer in 38.101-1/38.101-3. Additionally, R4-2308928 (MediaTek) mentions that there are not existing signaling specified to explicitly configuring UE between Type 1 and Type 2. On the other hand, 
If this issue is controversial, moderator propose to jump to Issue 2-2-2 directly, because it contains aspects on the pros/cons of all proposed options.
Open issues and candidate options before e-meeting:
· Issue 2-2-1:  Whether existing RRC Reconf. can be reused for configuration between Type 1 and Type2Proposal
· Option 1: Yes.
· NW can switch between Type 1 and Type 2 using by setting ServingCellConfig.maxMIMO-Layers= 4, and 2, respectively during existing RRC Reconf. (Huawei)
· Option 2: No.
· There is the restriction on Rx Chain number/MIMO layer in 38.101-1/38.101-3. (Samsung/KDDI)
· There is no existing signalling indication can change UE configuration switched between Type 1 and Type 2 configuration. (MediaTek).
· Recommended WF
· Collect companies’ views

Sub-topic description:
R4-2308928 (MediaTek), R4-2307665 (Apple), R4-2308169 (ZTE) mention to need new BS signaling to explicitly configuring UE between Type 1 and Type 2. And also, R4-2308123 (Samsung) mention that if RAN4 prefer to solve the raised restriction on Rx Chain number/MIMO layer in 38.101-1/38.101-3, the new BS signaling is needed. On the other hand, R4-2309451 (Huawei) proposes to reuse existing RRC Reconfiguration including ServingCellConfig.maxMIMO-Layers instead of explicitly saying Type 1 or 2 by BS.
Moderator capture the list on possible options with assumptions on default UE Type supporting Type 2 and the table to visualize pros/cons as follows.
Open issues and candidate options before e-meeting:
Issue 2-2-2:  How UE supporting Type 2 NR-CA/EN-DC behaves between Type 1 and Type 2
· Proposals
· Option 1-1:
· Default UE configuration is Type 1 UE if new UE capability is not signalled or supported. 
· Default UE configuration shall be Type 1 UE if capable to support new UE capability for NRCA.
· Configure UE between Type 1 and Type 2 with the existing RRC Reconf.
· BS can switch between Type 1 and Type 2 using by setting ServingCellConfig.maxMIMO-Layers= 4, and 2, respectively during existing RRC Reconf.
· Option 1-2:
· Default UE configuration is Type 1 UE if new UE capability is not signalled or supported. 
· Default UE configuration shall be Type 1 UE if capable to support new UE capability for NRCA.
· Configure UE between Type 1 and Type 2 with a new BS signalling.

· Option 2-1: (Huawei)
· Default UE configuration is Type 1 UE if new UE capability is not signalled 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 the existing RRC Reconf.
· BS can switch between Type 1 and Type 2 using by setting ServingCellConfig.maxMIMO-Layers= 4, and 2, respectively during existing RRC Reconf.

· Option 2-2: (Apple/MediaTek/Samsung/ZTE)
· Default UE configuration is Type 1 UE if new UE capability is not signalled 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 signalling.

Table 1. Summary for four options of Issue 2-2-2
	Option
	Default UE Type
supporting Type 2
	How to configure between Type 1 and Type 2
	Companies’ view
	Pros
	Cons

	1-1
	Type 1
	New UE Capability + existing RRC Reconf.
	
	No impacts on BS signalling.
	[No gap for HW/SW reconfiguration.]
[Bring ambiguity issue for Type 3 and Type 4 in future.]

	1-2
	
	New UE Capability + new BS signalling
	
	[Avoid any ambiguity issues.]
	Impacts on BS signalling.

	2-1
	Type 2
	New UE Capability + existing RRC Reconf.
	Huawei
	No impacts on BS signalling.
	[No gap for HW/SW reconfiguration.]
[Bring ambiguity issue for Type 3 and Type 4 in future.]

	2-2
	
	New UE Capability + new BS signalling
	Apple
/MediaTek
/Samsung
/ZTE
	[Avoid any ambiguity issues.]
	Impacts on BS signalling.



· Recommended WF
· Collect companies’ views
· If RAN4 agree to introduce new BS signalling, requirements and more details on the new BS signalling can be further discussed by RAN2 and RRM session.

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

	R4-2307666
CAT-F:
	Apple
	On RF requirements for intra-band non-collocated CA
Moderator note: First of all, this CR is proposed as formal CR, but also we should treat it as draft CR from a RAN4 procedure point of view. Because we’ve not agreed any related draft CR yet. And then, from technical point of view, the similar CR R4-2307667 for Type 2 EN-DC is also proposed in a maintenance part as agenda 5.3. Moderator suggests to discuss R4-2307667 for EN-DC firstly and take over its result to 7666 for NR-CA. 
	



