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1. Overall Description:

RAN4 thanks RAN1 for their questions on UE behaviour with regard to channel/RS overlap and scheduling restrictons. RAN4 provides the following reply to the questions:
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


Answer #1:

RAN4 has introduced scheduling restrictions in FR2 to allow the UE to perform RX beam sweep which is expected while performing UE L1 and L3 measurements, RLM and beam failure detection in certain scenarios for  which the scheduling restrictions are specified in 38.133. For intra-band FR2 CA, it is assumed that some UE implementations may use the same RX antenna to receive all the component carriers, and as such the scheduling restriction applies to all component carriers, namely the UE is only able to perform RX beamforming in one direction at a time for the whole set of FR2 intra-band component carriers.
Scheduling restriction only applies to PDSCH and PDCCH reception. For time overlap between different types of RS configured for different purposes, RAN4 has, where necessary, introduced relaxations in the requirements to allow the UE to perform RX beam sweeping as needed. For example, in SSB based intrafrequency measurement requirements the scaling factor KRLM is used in requirements

	For FR2 when RLM-RS outside measurement gap is fully overlapping with intra-frequency SMTC, KRLM= 1.5, otherwise KRLM=1.


And in RLM and BFD requirements a similar scaling factor P is introduced to reflect the RLM-RS that may not be available due to to SSB measurement (and measurement gap) in different overlap scenarios

	
P=1/(1 – TSSB/TSMTCperiod), when RLM-RS is not overlapped with measurement gap and RLM-RS is partially overlapped with SMTC occasion (TSSB < TSMTCperiod).

-
P is 3, when RLM-RS is not overlapped with measurement gap and RLM-RS is fully overlapped with SMTC period (TSSB = TSMTCperiod).

-
P is 1/(1- TSSB/MGRP - TSSB/TSMTCperiod), when RLM-RS is partially overlapped with measurement gap and RLM-RS is partially overlapped with SMTC occasion (TSSB < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and 

-
TSMTCperiod ≠ MGRP or
-
TSMTCperiod = MGRP and TSSB < 0.5*TSMTCperiod
-
P is 1/(1- TSSB /MGRP)*3, when RLM-RS is partially overlapped with measurement gap and RLM-RS is partially overlapped with SMTC occasion (TSSB < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and TSMTCperiod = MGRP  and TSSB = 0.5*TSMTCperiod
-
P is 1/{1- TSSB /min (TSMTCperiod ,MGRP)}, when RLM-RS is partially overlapped with measurement gap and RLM-RS is partially overlapped with SMTC occasion (TSSB < TSMTCperiod) and SMTC occasion is partially or fully overlapped with measurement gap 

-
P is 1/(1- TSSB /MGRP)*3, when RLM-RS is partially overlapped with measurement gap and RLM-RS is fully overlapped with SMTC occasion (TSSB = TSMTCperiod) and SMTC occasion is partially overlapped with measurement gap (TSMTCperiod < MGRP)




At any rate, the approach in RAN4 has been to relax requirements when necessary rather than mandate specific UE behaviour.  However, the scaling factor P=1/(1- TSSB/MGRP - TSSB/TSMTCperiod) for partial overlap scenarios may be realised by prioritising SMTC and measurement gap over RLM or BFD
The measurement period for L1-RSRP and CSI-RSRP is not yet specified, however it could be expected that relaxations may be necessary considering overlapping scenarios.

RAN4 has not agreed requirements for CSI-RS L3 measurements in release 15, and is unable to provide any comment on the UE behaviour in such cases.

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?

Answer #2:

The PDSCH symbols impacted by scheduling restrictions are specified in 38.133.  The behavior is specified from a UE perspective, so the UE is expected to receive all symbols not impacted by scheduling restrictions. If the network schedules the UE with configured rate matching resources in such a way that the symbols impacted by scheduling restrictions are avoided, the UE is expected to be able to receive the transmission even if there are scheduling restrictions during the PDSCH transmission time span.
2. Actions:

To RAN WG1
ACTION:
RAN4 provides the information requested by RAN1 and requests it to be taken into account in the further work on NR layer 1 design.
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