[bookmark: _Hlk68100226]3GPP TSG-RAN WG4 #108	R4-2312442
Toulouse, France, August 21st- 25th 2023

[bookmark: Source]Agenda item:	8.11.1
Source: 	Qualcomm Incorporated
[bookmark: _Hlk115181366]Title: 	UE Behavior with Carrier Aggregation in Non-collocated Deployments
Document for:	Discussion
Introduction
A WF on the UE requirements for intra-band non-collocated CA deployments was agreed in [1] in RAN4#107. Two options regarding the UE behavior supporting Type I and Type II were captured, in this paper we present our view on this issue.
Discussion
The WF in [1] captured 2 options regarding UE/system behavior for a UE that supports both Type I(4L/CC in a collocated deployment) and Type II(2L/CC with MRTD>3us and higher power imbalance).
The network can configure the maximum number of layers that the UE uses through RRC configuration, hence, it can configure the UE to use 4L/CC (Type I equivalent) or 2L/CC (Type II equivalent) as needed. Based on the CSI feedback and RSRP measurements on these CCs, the gNB can figure out whether the CCs arrive at the UE with similar power or not and whether the UE can use 4L or only 2L on each CC. Hence, the gNB has enough information to configure the right operating regime for a Type II UE(Type I is implicitly supported).
Observation 1: gNB has enough information to configure the right number of MIMO layers for a UE.
The UE is not aware whether it is in a collocated or non-collocated scenario, however, this is irrelevant as the requirements are defined based on MRTD and power imbalance at the UE antenna ports. Even in a non-collocated deployment, conditions similar to those of a collocated deployment can happen in certain areas (e.g. in places where the base stations are at a similar distance). Introducing a deployment flag or forcing the UE to just use 2L/CC in a non-collocated deployment will likely limit the UE performance as 4L/CC is still usable even in a non-collocated deployment depending on the actual conditions.
Observation 2: Making 2L/CC (Type II) the default UE behavior in a non-collocated deployment will limit the UE performance.
Furthermore, introducing such a flag is redundant as the network can already configure the maximum number of layers/CC that the UE should use as shown in observation 1.
Observation 3: Introducing a deployment flag is redundant.
The Type II UE capability guarantees that the UE will meet a certain level of performance under MRTD>3us and higher power imbalance. The UE is also expected to meet the 4L/CC requirements under MRTD<3us and lower power imbalance (Type I requirements). A UE that meets both these requirements should be able to handle the field situation when MRTD becomes larger than 3us or power imbalance exceeds the 6dB threshold.
Based on the analysis presented above, nothing else is needed in the specifications other than the Type II UE capability for NR CA.
Proposal: Do not introduce any new signaling other than the Type II UE capability for NR CA.
Conclusion
In this paper we presented a brief analysis on the issue of Type I/II UE behavior. We made the following observations and proposals:
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.
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