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[bookmark: OLE_LINK25]1 Introduction
[bookmark: OLE_LINK3]In RAN4#107 meeting[1], the discussion for non-collocated ENDC/NRCA was focused on the behavior of UE between Type 1 and type 2, which needs further discussion. A revised WI for intra-band non-collocated ENDC/NRCA was approved in RAN#100 meeting, where only intra-band non-contiguous NR CA scenario was included, and the corresponding types are only type 1 and type 2[2]. It shall be noted that the other types of type 3 and type 4 are postponed to future release.
[bookmark: _GoBack]In this contribution, we give some further discussion on the behavior of UE between Type 1 and Type 2 in case of a UE supports both Type 1 and Type 2.
2	Discussion
[bookmark: OLE_LINK6][bookmark: OLE_LINK41][bookmark: OLE_LINK23][bookmark: OLE_LINK66]Type 1 and Type 2 are introduced for different deployments. Type 1 is for co-located deployment and Type 2 is for non-co-located deployment which incurs large MRTD(RTD) and large power imbalance. One remaining issue is which type is the default type in the case of a UE supports both Type 1 and Type 2, and switch between these two types. The agreements reached in RAN4#106-bis-e meeting are listed as below [3].
	< Issue 2-1-1: Whether UE supports to switch between Type 1 and Type 2 on a request from BS >
[bookmark: _Hlk128737667]Agreement:
· Type 1 and Type 2 means different UE capability.
· Type 1 is mandatory and Type 2 is optional.
< Issue 2-1-2: Whether Type 1 shall be default when no request comes from BS >
Way Forward:
· Type 1 is default as baseline to continue the following discussions.
· How UE behaves in case of UE is configured change from default (Type 1 UE) to Type 2.
· Whether to need signalling from BS to UE operating as Type 1 for configuring Type 2 as the standardized solution.
· FFS about the definition of Type1 in the next meeting.


From the agreements above, we can find that the Type 1 is default as baseline and Type1 is mandatory while Type 2 is optional. Meanwhile, the UE behaves shall be discussed in case of a UE is configured from one type to another .
For this issue, there are two options reached in RAN4#107 meeting, which are:
	< Issue 2-2-1: Whether existing RRC Reconf. can be reused for configuration between Type 1 and Type2 >
WF: 
· Issue 2-2-1 can be merged to Issue 2-2-2.
< 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


[bookmark: OLE_LINK4]For UE capability reporting, the purpose is to inform the network that the capabilities are possessed by UE, and NW can configure/schedule UE based on the reported capability. When a UE reports the capability of type 2, it would be reasonable to assume that the default UE configuration is type 2. Since in this way, it can ensure that UE can work in both non-collocated and co-located scenarios without explicit signaling configuration (or notification). By contrast, when UE does not report the UE capability of type 2, then it is no doubt that the default UE configuration is Type 1, which is also mentioned in the above two options.
How to configure between type 1 and type 2 was discussed last meeting and the following analysis is copied from [4].
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.


[bookmark: OLE_LINK11][bookmark: OLE_LINK28]If UE reports the capability of Type 2, the network requires explicit signaling to configure UE for type 1 or Type 2 transmission to ensure consistent understanding between network and UE. With regard to network signalling, two approaches are proposed, one is to reuse existing signaling such as ServingCellConfig.maxMIMO-Layers, and the other is to define new signaling. Introducing new signaling is preferred based on the following considerations:
1) As discussed in the previous meeting, more types such as Type 3 and Type 4 may be introduced in future release. It is difficult for existing signaling to distinguish all types solely based on the number of MIMO layers; Since we have identified this uncertainty in the current discussion, we should introduce explicit signaling to distinguish it in the current version, also for the future-proofing purpose;
2) Even without considering new types that may be introduced in the future, using servingCellConfig.maxMIMO-Layers may result in inconsistent understandings between network and UE, as ServingCellConfig.maxMIMO-Layers itself can not distinguish these two scenarios. Using existing signaling to distinguish between two types may result in limiting the functionality of the original signaling. For example, the maximum number of layers of ServingCellConfig.maxMIMO-Layers notification may be 2, which may be configured for non-collocated or co-located. 
3) Further confirmation is needed to confirm whether the preparation time for UE is the same when switching from 4 layer reception in co-located scenario to 2 layer reception in non-collocated scenario. If the preparation can not be ignored, it is better to introduce a new signalling to ensure that the UE can switch between UE types without performance degradation.
Considering the above consideration, we have the following proposal.
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.
3 Conclusion
In this contribution, we give some discussions for intra-band non-contiguous NR CA type switching/configuration between between type1 and type2. The conclusion is:
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.
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