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1	Introduction
A WF on Rel-18 FR2_multiRX_DL was approved in RAN4#104bis-e meeting [1]. 
	1.1 Sub-topic 1-2: General aspects
<Agreement >:
· UE behaviour and capability of handling Rx signal level difference between two channels may be discussed in RF/demodulation session.
· Enhanced RRM requirements for multi-Rx chain UE should maintain the existing accuracy requirements.
<Agreement >:
· Whether to define RRM requirements for activation delay from a single antenna panel to multi-antenna panels should be decided after RF conclusion.
1.2 Sub-topic 1-3: Receive timing difference
<Agreement >:
· Not to discuss UL transmission in R18 FR2 multi-Rx WI.


In this contribution, we further discuss general requirements for FR2 multi-Rx reception of the WI NR_FR2_multiRX_DL [2].
2	Discussion
	Issue 1-2-4: UE architectures
· Proposals
· Option 2 (Nokia): 
· Multi Rx architecture with above consideration, to assume that each Rx chain will need to process at an independent FFT window.  
· Multi Rx architecture to assume that each Rx chain can perform independent RRM measurements or demodulation tasks. 
· Multi Rx architecture to assume that each Rx chain can perform independent RRM measurements on 2 Rx chains. 
· Independent timing loops are supported in multi-RX for intra and inter cell mobility measurements.
· Option 4 (vivo, MTK, Ericsson, Qualcomm): It is not necessary to have a general conclusion on multi-Rx chain architecture.
· Option 5 (NTT DOCOMO, Samsung, Xiaomi, Ericsson, ZTE, LGE, Apple, Huawei, MTK, OPPO): Should be discussed in RF session.
Issue 1-2-8: RRM impact of the UE behaviour using a single antennal panel
· Proposals
· Option 1 (LGE): Consider UE measurement behaviour for L1 or L3 related measurement when UE receive the DL signals from multiple TRP using a single antenna panel.
· Option 2 (NTT DOCOMO, Samsung, Intel, OPPO, vivo): Needs RF study conclusion
· Option 3 (Nokia, LGE): L1 and L3 measurement delays and measuring/scheduling restrictions for measurements need to be considered when using single antenna panel on multi Rx capable UEs.
· Option 4 (Qualcomm, Ericsson, Huawei, Xiaomi, MTK, ZTE): No need to discuss


As agreed in last meeting, whether to define RRM requirements for activation delay from a single antenna panel to multi-antenna panels should be decided after RF conclusion. Activation delay from a single antenna panel to multi-antenna panels depends on UE RF design, e.g., antenna panel ON/OFF, RF Beamforming and baseband adjustment. UE architectures and UE behaviour using a single antennal panel needs RF study conclusion.
[bookmark: _Hlk118327020]Proposal 1: UE architectures, and UE behavior using a single antennal panel needs RF study conclusion.
 
	Issue 1-2-9: Whether and how to define power saving related requirements
· Proposals
· Option 1 (vivo, Apple, LGE, Ericsson, NTT DOCOMO, Huawei, Samsung, Xiaomi, ZTE): No power saving specific requirements are considered in the WI.
· Power saving can be one aspect to be considered when specifying RRM requirements, e.g., if a UE always needs to keep two panels active.
· Option 3 (Apple, MTK, LGE, ZTE, LGE): RAN4 should discuss if a UE capable of multi-RX reception should inform the network that it does not support two AoA reception, so the network knows the UE does not turn on or off this capability arbitrarily.
· Option 3a (Nokia, Apple): RAN4 should discuss how a UE capable of multi-RX reception should inform the network when switching from 2 Rx chains to 1 Rx chain, and vice versa, so the network knows the UE does not turn on or off this capability arbitrarily.
· Option 5 (Nokia): RAN4 to study if use of single Rx chain or multiple Rx chain can be adapted over time.


Whether UE use single Rx chain or multi-Rx chains for multiple reception is up to UE implementation. As we discussed, we do not expect RAN4 to introduce UE capability to indicate UE RF architecture design. Thus, work cannot know whether UE turns on or off this capability arbitrarily. About power saving, it can be one aspect to be considered when specifying RRM requirements, e.g., if a UE always needs to keep two panels active, but no specific requirements will be considered in this WI.
Proposal 2: Power saving can be one sub-aspect to be considered when specifying RRM requirements, but no specific requirements will be considered in this WI.

	<Way forward >: 
Issue 1-3-1: Receive timing difference
· Proposals
· Option 1 (Apple, Xiaomi, Qualcomm, Intel, MTK, LGE, OPPO, Ericsson): The receive timing difference between different directions is within CP in R18.
· Option 1b (Qualcomm, Apple): Receive time difference for configured different QCL Type D RSs is not larger than CP. FFS whether and how much additional margin within the CP length is needed.
· Option 2 (vivo, Huawei, Samsung, CMCC, ZTE): The receive timing difference between different directions is within CP at least. FFS whether to define requirements with timing difference larger than CP.
· Option 3 (Nokia): Consider receive time differences larger than CP.
· The multi-RX UE can support independent time and frequency tracking for each Rx chain.
· Option 4 (Tentative agreement in GTW): The receive timing difference considered for data reception and L1 measurements between different directions (2AOAs) is within CP
· Receive time differences between any configured different QCL Type D RSs is not larger than CP.
· FFS whether to define requirements with timing difference larger than CP.


In Rel-16 eMIMO, RAN1 has the assumption that the timing difference between different panels should be within CP length. We agree that the RTD between different directions shall be within CP as starting point. Whether to define requirements with timing difference larger than one CP could depend on UE capability. For example, if UE is capable of supporting two FFTs for different TRPs or panels reception, the legacy requirement within MRTD for inter-band CA could be enough.
Proposal 3：The RTD between different panels is at least within one CP. 
3	Conclusion
Proposal 1: UE architectures, and UE behavior using a single antennal panel needs RF study conclusion.
Proposal 2: Power saving can be one sub-aspect to be considered when specifying RRM requirements, but no specific requirements will be considered in this WI.
Proposal 3：The RTD between different panels is at least within one CP. 
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