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1. Introduction
In RAN4 #107, WF [1] has been agreed and the options on how UE behaves in case of UE is configured change from default (Type 1 UE) to Type 2 were down select with two options. We continue discuss them in this contribution.
2. Discussion
In previous RAN4 meeting, the WF[1] was agreed:
< Issue 2-2-2: How UE supporting Type 2 NR-CA/EN-DC behaves between Type 1 and Type 2 >
· Proposals
· Option 1-1:
· (Common for all options) 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 NR-CA.
· 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.
· If there are critical and technical issues on reusing existing RRC Reconf., RAN4 will discuss them in the future release or the maintenance part (i.e. Rel-18 for NR-CA and Rel-16 for EN-DC).
· Option 2-2:
· (Common for all options) 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 NR-CA.
Configure UE between Type 1 and Type 2 with a new BS signalling.

Way Forward:
· Agree with the majority view to complete Rel-18 UE RF part in this meeting, according to TU budget.





Table in [3] also summarize the pros and cons of options on the table:
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/ Samsun/ZTE
	[Avoid any ambiguity issues.]
	Impacts on BS signalling.



We sustain our view that UE would not be aware whether the Cells of two carriers are collocated or non-collocated, but base station does. It would require an indication from gNB to inform UE whether it is configured as type 1 UE (collocated) or type 2 UE (non-collocated). 
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.
[bookmark: _Hlk134458359][bookmark: _Hlk134973216]As we checked existing UE capability signalling for inter-band EN DC with downlink overlap non-collocated deployment, interBandMRDC-WithOverlapDL-Bands-r16, UE report the optional capability but there is no signalling to indicate UE to be configured as type 1 or type 2 UE configuration. Once UE reports supporting of the IE, it shall always be configured as type 2 UE (2-layer) behaviour. This is because if the default UE configuration is type 1 UE when UE reports its capability supporting on type 2, UE would not be able to handle large MRTD due to non-collocation of the cells since there is no existing signalling indication when and how a UE can change configuration to type 2 UE. 
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.
Although it may be possible to distinguish collocation or non-collocation from the configured layer number and measurement-based RTD, more details on operation scenarios need to be further discussed. Here we provide some discussion on possible scenarios.
For UE indicating supporting on type 2 capability:
a. Default UE configuration shall be type 2
b. If SCell is attached and configured 2-layer, UE shall meet type 2 UE requriements
c. If SCell is attached and configured 4-layer, 
1. UE may treat it as error case or 
2. UE may change its configuration to type 1 UE, but there is no legal time gap reserved for UE to handle such configuration change as well as protocol change including different timing alignment configurations.
The UE behaviour is unclear that is not beneficial to network scheduling. And it may further create ambiguity issue once type 3 and type 4 UE starts to be discussed in future release. Even UE can interpret the 4-layer configuration implies UE change from type 2 to type 1, this is customization change that UE need to dig time gap by itself that may bring unstable factor on protocol layer. Whether UE can have enough time gap is not guaranteed due to this is additional actions other than cell attach/release. In our understanding, UE cannot do such customization.
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.
As for whether to extend the existing IE for NR CA. It was also not concluded in last meeting. The IE interBandMRDC-WithOverlapDL-Bands-r16 was defined for MRDC. So, it may have non-backward compatible issue if the IE is reused for NR CA operation. It would be better to specify a new IE for this purpose. Another point is for TDD intra-band CA operation under non-collocated BS, if the intra-band carriers are asynchronized and there is UL carrier corresponding to one of the DL CC, the other DL CC will be impacted by self-uplink carrier due to timing difference of the intra-band carriers. This is like sub-band full duplex operation on TDD band that current UE cannot support such capability. 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 operation due to mis-aligned UL/DL timing would introduce serious self-desense. With these understanding, we agree with the option 2-2 in [1]. 
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.

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. 
3. Conclusion
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.

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. 
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