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1. Overall Description:

RAN4 has discussed the liaison statement on UE behaviour on reception of channels or RS in the same OFDM symbol, and provides the following general information, as well as specific information about the cases requested by RAN1.

Firstly, RAN4 assumes that the questions mostly relate to beamforming in FR2. Since the UE performs receive beamforming, the general rule is that when the two signals to be received are known by the UE to be spatially quasi collocated, a UE could receive them concurrently (for example using analogue receive beamforming). In general, neighbour cell signals are naturally never spatially collocated with the serving cell, so it is typically not possible on FR2 to perform simultaneous L3 measurements and receive signals from the serving cell (including RLM, BFD, L1-RSRP measurement etc). Another aspect related to this is that the neighbour OFDM symbols are not perfectly time aligned to serving cell symbols even in synchronous operation due to propagation delay differences, and imperfect network synchronisation. When simultaneous reception is not possible and full overlap occurs, the relevant requirements in 38.133 usually assume a certain overall sharing ratio. For example, intrafrequency SSB based measurement requirements have a scaling factor
For FR2 when RLM-RS outside measurement gap is fully overlapping with intra-frequency SMTC, KRLM= 1.5, otherwise KRLM=1.

And in RLM requirements (including CSI-RS based RLM) 

P is 3, when RLM-RS is not overlapped with measurement gap and RLM-RS is fully overlapped with SMTC occasion (TCSI-RS = TSMTCperiod).
For this example, the UE would be expected to meet the requirement if one out of every 3 fully overlapping SMTC/RLM occasions was used for RLM. In some cases, FFS still exists in 38.133 for this aspect/

Secondly, the UE capability simultaneousRxDataSSB-DiffNumerology determines whether the UE is capable of receiving SSB and RX data with different numerology.
Finally, RAN4 has not defined requirements for CSI-RS based L3 mobility in release 15.
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


RAN4 response
	Case
	Comments

	1
	When SSB for L3 measurements fully overlaps with CSI-RS for RLM, CSI-RS for BFD or CSI-RS for L1 RSRP, requirements assume an average of 2 out of 3 occasions are used for measurements. When SSB for L3 measurements are partially overlapped only the non-overlapping occasions are used for RLM/BFD/L1-RSRP.
When SSB for RLM/BFD/L1-RSRP is QCL type D with CSI-RS for RLM/BFD/L1-RSRP if the association is known to the UE the UE may concurrently receive SSB and CSI-RS. In case the SSB and CSI-RS cannot be received concurrently, the requirements in RAN4 shall allow for this aspect.

CSI-RS for L3 measurements is not specified in release 15.

	2 and 3
	When TCI of the PDSCH includes at least one of the CSI-RS resource IDs of the CSI-RS resource set, UE may be allocated and receive a PDSCH that is overlapping with one or more symbols configured with CSI-RS resource(s) with repetition set to “OFF”.
CSI-RS for L3 measurements is not specified in release 15.

	4
	UE can receive QCL type D RSs transmitted in the same OFDM symbol. 

CSI-RS for L3 measurements is not specified in release 15.


Question #2:

If scheduling restriction due to Rx beamforming is applied on certain symbols, is the NW allowed to schedule PDSCH that spans a time duration containing these symbols but with configured rate matching resources used for protecting the symbols such that the UE does not receive PDSCH on symbols with scheduling restriction applied?

RAN4 requirements indicate which symbol(s) are impacted by scheduling restriction. RAN4 earlier agreed in R4-1801088 (January 2018) as follows:

· Whether or not to define specific behavior for rate matching around scheduling restricted symbols is up to RAN1
2. Actions:

To RAN4:

RAN4 requests RAN2 to note this information in their further discussions on gap assisted measurement capabilities.
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