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Introduction
In RAN4#90 meeting, according to the LS [1] sent by RAN1, the UE behaviour on reception of channels/RS in the same OFDM symbol in FR2 was discussed. For question#2, RAN4 has reached the following agreement:
· Up to RAN1 whether or not to define specific UE behavior around scheduling restricted symbols
However, RAN4 has not achieved the agreements on the answer for question #1. In this contribution, we provide our further discussion on the UE behaviour on reception of different channel or RS in the same OFDM symbol in FR2.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]In LS [1], question #1 is descripted as follows:
	Question #1:
RAN1 requests RAN4 to clarify UE behaviour, if necessary, when a channel or RS in group 1 overlaps with a channel or RS in group 2 on the same OFDM symbol in the same serving cell or in different serving cells in the case of CA in FR2. 
	Case
	Channels/RS in group 1
	Channels/RS in group 2

	1
	SSB for L3 measurements, SSB for RLM, SSB for BFD, SSB for L1-RSRP measurements
	CSI-RS for RLM, CSI-RS for L3 measurements, CSIRS for BFD, CSI-RS for L1-RSRP

	2
	CSIRS for L3 measurements, CSIRS with repetition=OFF for L1-RSRP measurements
	PDSCH

	3
	CSIRS for L3 measurements, CSIRS with repetition=OFF for L1-RSRP measurements
	PDCCH

	4
	CSI-RS for RLM, CSI-RS for L3 measurements, CSIRS for BFD, CSI-RS for L1-RSRP measurements
	CSI-RS for RLM, CSI-RS for L3 measurements, CSIRS for BFD, CSI-RS for L1-RSRP measurements





Since RAN4 has not introduced the requirements for CSI-RS based L3 measurements, the discussion in this paper does not include CSI-RS based L3 measurements.
For case 1&4, at least the RS in group #1 and the RS in group #2 shall be QCL-TypeD and the QCL association is known to UE, then UE can use the same Rx beam to the RS signals in both group #1 and #2.
In FR2, UE may or may not perform Rx beam sweeping on a RS resource. For SSB based L3 measurements, UE is assumed to perform Rx beam sweeping on SMTC window. For a RS resource configured for RLM/BFD/CBD, the scaling factor N was introduced to indicate how the UE to do beam sweeping on the RS resource. When N=1 is applied for a RS resource, it is assumed that UE could receive the signals on the RS resource with no Rx beam sweeping. When N>1 is applied for a RS resource, it is assumed that UE need to perform Rx beam sweeping on the RS resource.
Obviously, when a RS resource with no Rx beam sweeping (N=1) is overlapped with another RS resource with Rx beam sweeping (N>1), then UE cannot receive both RS resource in same OFDM symbol. 
When two RS resources with Rx beam sweeping are configured with different periodicity, UE may not receive these two RS resources in same OFDM symbol. For example, it is assumed that UE needs to sweep 4 Rx beams on both RS resource #1 and RS resource #2, but the periodicity of RS resource #1 does not equal to the periodicity of RS resource #2. As shown in Figure 1, the Rx beam pattern for RS resource #1 will be conflicted with the Rx beam pattern for RS resource #2.


Figure 1: Examples of Rx beam pattern for two RS resources with beam sweeping
Hence, besides QCL-TypeD relationship, the RS resources in group 1 and group 2 are also operated with no Rx beam sweeping, then UE could receive these two RS signals in the same symbol.
Proposal 1: For case 1&4, RS in group 1 and RS in group 2 can be received in the same OFDM symbol when meets the following condition:
· The RS in group 1 is QCL-TypeD with the RS in group 2 and the QCL relationship is known to UE, and
· UE is not expected to perform Rx beam sweeping on any of two RS resources.
Similarly, for case 2&3, UE can receive PDCCH/PDSCH and CSI-RS with ‘repetition=OFF’ only when the CSI-RS resource is QCL-TypeD with PDCCH/PDSCH and with no beam sweeping operation. The conditions of N=1 for a CSI-RS resource with ‘repetition=OFF’ were discussed for L1-RSRP reporting, which can be applied.
Proposal 2: For case 2&3, CSI-RS resource with ‘repetition=OFF’ and PDCCH/PDSCH can be received in the same OFDM symbol when meets the following condition:
· The CSI-RS resource is QCL-TypeD with PDCCH/PDSCH and the QCL relationship is known to UE, and
· UE is not expected to perform Rx beam sweeping on the CSI-RS resource.

Conclusions
Based on the questions in [1], this contribution provides our discussion on UE behaviour on reception of channels/RS in the same OFDM symbol. The followings are proposed for question #1:
Proposal 1: For case 1&4, RS in group 1 and RS in group 2 can be received in the same OFDM symbol when meets the following condition:
· The RS in group 1 is QCL-TypeD with the RS in group 2 and the QCL relationship is known to UE, and
· UE is not expected to perform Rx beam sweeping on both two RS resources.
Proposal 2: For case 2&3, CSI-RS resource with ‘repetition=OFF’ and PDCCH/PDSCH can be received in the same OFDM symbol when meets the following condition:
· The CSI-RS resource is QCL-TypeD with PDCCH/PDSCH and the QCL relationship is known to UE, and
· UE is not expected to perform Rx beam sweeping on the CSI-RS resource.
Based on the above proposals, a company reply LS is provided in [2].
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