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Introduction
Up to RAN4#107 meeting, the draft BigCR for FR1 non-collocated intra-band NR-CA was endorsed and the RRM requirements were considered as completed. However, RF session is discussing the switching between Type 1 and Type 2 based on a request from BS. The following has been agreed in RF session [1]. In this paper, we are discussing the potential impact to RRM due to the UE type switching. 
RAN4#106bis-e:
RAN4#106-bis WF: R4-2306605
< Issue 2-1-1: Whether UE supports to switch between Type 1 and Type 2 on a request from BS >
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.
< Issue 2-1-2-1: How UE behaves in case of UE is configured change from default (Type 1 UE) to Type 2 >
Way forward: 
· Encourage companies to provide their views on how UE behave in case of UE is configured change from default (Type 1 UE) to Type 2.
· Continue further discussions in the next meeting.
< Issue 2-1-2-2: Whether to need signalling from BS to UE operating as Type 1 for configuring Type 2 as the standardized solution >
Way forward: 
· Continue further discussions in the next meeting.	
RAN4#107:
	< 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.


Discussion
At RAN4#106bis, the draft BigCR on RRM requirements for intra-band non-collocated scenarios was endorsed in [2]. It was understood the UE indicating the capability [intraBandNRCA-NonCollocated-r18] is a Type 2 UE and it shall fulfill the MRTD/MTTD and the other RRM requirements as defined for inter-band CA. Otherwise, if the UE does not indicate the capability, it is a Type 1 UE and shall fulfill the legacy requirements for intra-band CA.  That is, the UE type has been considered as a static UE capability and RRM requirements are defined based on the UE capability indication as exampled below on MRTD.  
7.6.4	Minimum Requirements for NR Carrier Aggregation
For intra-band contiguous CA, only co-located deployment is applied. For intra-band non-contiguous NR carrier aggregation, the UE not capable of [intraBandNRCA-NonCollocated-r18] shall be capable of handling at least a relative receive timing difference between slot timing of different carriers to be aggregated at the UE receiver as shown in Table 7.6.4-1 below.
For FR1 intra-band non-contiguous NR carrier aggregation, the UE shall be capable of handling at least a relative receive timing difference as shown in 7.6.4-2, between slot timing of different FR1 carriers to be aggregated at the UE receiver provided that UE indicates that it is capable of [intraBandNRCA-NonCollocated-r18].
Observation #1: In RRM, the UE type has been considered as UE capability and RRM requirements are defined based on the UE capability indication.
However, from RF discussion, a Type 2 UE may be configured to switch between Type 1 and Type 2 with a BS signalling. This means, for a Type 2 UE capable of [intraBandNRCA-NonCollocated-r18], the UE may operate either Type 1 or Type 2 based on network configuration. Although the details of the BS signaling is under discussion, there seems to be consensus on such BS signaling to enable the UE type switching. 
Observation #2: From RF discussion, a Type 2 UE i.e. UE indicating the capability of [intraBandNRCA-NonCollocated-r18] may operate either Type 1 or Type 2 based on BS signaling. 
As a Type 2 UE may operate Type 1 architecture, the RRM requirement shall not consider UE capability alone, instead it is dependent on the UE Type in operation based on BS signaling. For instance, if a Type 2 UE is configured to operate Type 1 from the BS signaling, the RRM requirements for Type 1 UE shall apply. Therefore, the RRM requirements need to be adapted based on the UE type in operation as indicated by the BS signaling. 
Proposal 1: If UE type switching is allowed, the RRM requirements need to be adapted based on the UE type in operation as indicated by the BS signaling. 
Regarding to the BS signaling, we believe it is better for the UE to have explicit indication of the Type 2 operation [3]. This would be clearer for UE to determine the RRM requirements applicable based on the explicit indication. Further, since the Type 2 CA/DC operation is optional to support for UEs, there will have to be a UE capability for that, and as per normal RAN2 rules (see also RAN2 LSs to RAN1 and RAN4 in R2-2002378 and R2-2306810 on how to define UE capabilities and corresponding signalling), there should be explicit RRC configuration for each capability.
Proposal 2: Request RAN2 to create explicit RRC signalling to indicate that UE is operating under Type 1 or Type 2 CA/DC.
Based on the proposals, we provide the draftCR illustrating the impact on MRTD/MTTD due to UE type switching [4]. The details can be further discussed pending on RF conclusion.  
1. Conclusion
This contribution discusses the potential impact to RRM requirements for non-collocated FR1 intra-band scenarios due to UE type switching being discussed in RF. The observations and proposals are summarized as below:  
Observation #1: In RRM, the UE type has been considered as UE capability and RRM requirements are defined based on the UE capability indication.
Observation #2: From RF discussion, a Type 2 UE i.e. UE indicating the capability of [intraBandNRCA-NonCollocated-r18] may operate either Type 1 or Type 2 based on BS signaling. 
Proposal 1: If UE type switching is allowed, the RRM requirements need to be adapted based on the UE type in operation as indicated by the BS signaling. 
[bookmark: _Hlk111024595]Proposal 2: Request RAN2 to create explicit RRC signalling to indicate that UE is operating under Type 1 or Type 2 CA/DC. 
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