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1 Agreements in the meeting
<Core maintenance>
[bookmark: _GoBack]Issue 1-4: Prerequisite features for FG 30-1
· 16-2c, 23-5-1, at least one of 16-2a, 16-2b-1, 16-2b-2 and 16-2b-3

Issue 1-5: UE feature list
· UE feature for Rel-18 FR2 multi-Rx DL reception is as in Table 1.
· FFS UE capability as in Issue 1-2.

Issue 1-8: Applicable scenarios of Rel-18 multi-Rx feature
· RAN4 Rel-18 multi-Rx related requirements are applicable to PCell, PSCell, or SCell, provided the cell is the only serving cell in the single FR2-1 band and UE is configured with one FR2-1 band.

Issue 1-10: RLM requirements for m-DCI of multi-Rx operation
· For m-DCI scenario, reuse RLM requirements in section 8.1 of TS 38.133, without any clarification of multi-TRP operation on whether the RLM-RS is originated from two TRPs or not.

Issue 1-13: Overlapping condition for scheduling restriction
Agreement: Agree the following and no further discussion on other proposals. 
· The CSI-RS and both of the PDSCHs are on the same OFDM symbol(s), or the CSI-RS and one of the PDSCHs with different QCL typeD are on the same OFDM symbol(s) when partially overlapping PDSCHs are scheduled.
· Further check for mDCI case.

Issue 1-2-2: measurement period for CSI-RS based L1-RSRP
· For CSI-RS based L1-RSRP measurements in FR2, it is suggested to use the same Table for defining the measurement period requirements, i.e., to remove the newly added table.

Issue 3-1-1: How to capture RTD applicability conditions in multi-RX WI
· As baseline, capture RTD requirements for multi-rx in section 7.6.8. 
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Table 1:
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	30. NR_FR2_multiRX_DL
	30-1
	Supports scheduling restriction relaxation and measurement restriction relaxation
	· Supports simultaneous reception of CSI-RS for layer 1 measurement and PDSCH with different QCL Type-D on overlapping OFDM symbols.
· Supports Simultaneous layer 1 measurement of CSI-RS overlapping with another CSI-RS with different QCL Type-D on overlapping OFDM symbol(s).
	16-2c, 23-5-1, at least one of 16-2a, 16-2b-1, 16-2b-2 and 16-2b-3
	Yes
	N/A
	
	Per FSPC
	TDD only
	FR2-1 only
	
	Note: It is only supported for power class 3.
	Optional with capability signalling

	30. NR_FR2_multiRX_DL
	[30-2]
	Fast beam sweeping for layer-1 measurement
	Supports beam sweeping factor reduction for SSB-based layer-1 measurement.
	
	No
	N/A
	
	Per band
	TDD only
	FR2-1 only
	
	Candidate values for Component 2: {2,4,6} for FR2-1

Note: It is only supported for power class 3.
	Optional with capability signalling
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<Performance part>
Issue 2-1: Whether to consider 4-layer MIMO in RRM test cases
· 4-layer MIMO is not verified in RRM test cases

Issue 2-3: Number of probes in RRM test cases
· For TCI state switching test
· Define test at least for Single TCI to dual TCI ([RS1] to [RS2, RS3])
· Further discuss dual-to-dual active TCI state switching if the testability is confirmed.
· Option a:
T1: Two TCI [RS1, RS3], with non-overlapping PDSCH
T2: Two TCI [RS1, RS2], with RS1 and RS2 are a beam pair
· FFS Option b (feasibility to be further confirmed):
T1: Two TCI [RS1, RS3] (source), with RS1 and RS3 are a beam pair
T2: Two TCI [RS2, RS4] (target), with RS2 and RS4 are a beam pair
The offset of beam pair in T2 is not the same of the offset in T1.

Issue 2-4: Test case(s) for fast beam sweeping
· Option 1: 
· TC1: Define test case for fast beam sweeping with non-GBBR L1-RSRP measurement with non-DRX.
· TC2: Define test case for fast beam sweeping with [RLM] with non-DRX.
· Note: We may further discuss the conditions of how fast beam sweeping are applicable in the test configuration.
· FFS AoA setup.
· Option 2: 
· Introduce new tests for fast beam sweeping by revising all relevant legacy tests. The UE passes multi-Rx test should not be tested with [same] legacy test.

Issue 2-5: Test case(s) for scheduling restriction
· Introduced on test case
· Combine GBBR with scheduling restriction, i.e., GBBR is always configured in the test.
· Scheduling restriction relaxation during the L1-RSRP non-GBBR is tested in the follow-up L1-RSRP non-GBBR measurement.
· Only L1-RSRP GBBR measurement delay requirements are tested in this test, i.e., no accuracy is tested in this test.
· Measurement restriction requirements are also tested in this test.


2 Open issues for core maintenance
Sub-topic 1-1: General aspects
Issue 1-1: Conditions for fast beam sweeping
· FFS following options
· Option 1: 
· Fast beam sweeping is activated only when the UE is in multi-RX operation.
· Option 2: 
· Fast beam sweeping due to multi-Rx is always activated.
· Option 3:
· The following two conditions are needed when applying faster beam sweeping:
· UE supports the multi-Rx capability
· UE does not report the preference indication on one panel via UAI

Issue 1-2: UE capability for multiRx-FR2-Preference-r18
· FFS following options
· Option 1: 
· Add a feature group (30-3) to indicate whether the UE supports providing multi-Rx operation preference for FR2, as already captured in RAN2.

Issue 1-6: Indication of multi-Rx operation preference
· FFS following options
· Option 1: 
· In the follow-up LS to RAN2, RAN4 can share RAN4-specified UE capabilities with RAN2, while asking RAN1 to share RAN1-specified UE capabilities that depend on multi-RX operation at UE side.
· Option 2:
· UE requirements and behaviour (single-Rx v.s. multi-Rx) to be dependent on network configuration (single TCI, dual TCI etc.) not UE indication of single panel preference.

Issue 1-7: UE behaviour after UAI reporting to NW
· FFS following options
· Option 1: 
· No specific behavior is expected after UE reporting UAI, and it is up for the network to decide how to configure the UE to accommodate that request.
· Option 2: 
· Need to define the UE behavior when a condition becomes violated. After the UAI of multiRx-PreferenceFR2 reporting to NW, two alternatives for UE behavior if no single mode scheduling/RRC reconfiguration indicated to UE:
· Alternative 1: Continue the on-going PDCCH/PDSCH/RS receiving, if necessary, simultaneous reception still can be performed
· Alternative 2: Apply some rule to determine single reception between the overlapping PDCCH/PDSCH/RS receiving

Issue 1-9: Whether and how to capture multi-Rx operation is activated
· FFS following options
· Option 1:
· No need to capture in RAN4 RRM requirements whether Multi Rx is activated.
· Option 2:
· The UE is activated with multi-Rx operation when the following conditions are met: 
· The simultaneousReceptionDiffTypeD-r16 is configured as ‘supported’ if separate PDSCHs are transmitted from different TRPs, or
· UE is requested by gNB to report its preference for multi-Rx operation in FR2 via RRC signalling and the multiRx-PreferenceFR2 is NOT included in the UEAssistanceInformation, and 
· The CSI-RS/SSB resources are partially or fully overlapped with the PDSCH or other CSI-RS/SSB resources in time domain for simultaneous reception, and 
· The TCI states for CSI-RS/SSB resources or PDSCH reception are configured with different QCL Type-D. 
· The requirements that UE is activated with multi-Rx operation can be captured in Clause 3.6 in TS 38.133 as applicability requirements for multi-Rx requirements.
· Option 3: 
· A UE is in multi-RX operation or activated with multi-RX operation if the following conditions are met:
· The UE reports it support capabilities 16-2c(simultaneousReceptionDiffTypeD-r16) and 23-5-1 (mTRP-GroupBasedL1-RSRP-r17), and
· UE has most recently indicated to the network its preference of multi-RX operation while in RRC_CONNECTED mode, or
· UE has not indicated it prefers single-RX operation while in RRC_CONNECTED mode.

Sub-topic 1-2: RLM and BFD/CBD requirements
Issue 1-11: CBD requirements for multi-Rx operation
· FFS following options
· Option 1: 
· Remove the fast beam sweeping capability from candidate beam detection requirements, i.e. do not reduce the beam sweeping factor from 8 while the UE detects candidate beam after beam failure detection.
· Remove the UE capability of ‘fast beam sweeping’ from CSI-RS based CBD.
· Option 2: 
· Cell-specific CBD enhancements for scheduling availability in FR2-1 are captured in section 8.5.8.3.
· TRP-specific CBD enhancements for scheduling availability in FR2-1 are captured in section 8.18.9.3.

Issue 1-12: Overlapping condition for TRP specific BFD requirements enhancement for multi-Rx
· FFS following options
· Option 1:
· The two CSI-RS resources in the two sets q ̅_0,0 and q ̅_0,1 for beam failure detection [and both PDSCHs] are overlapped on the same OFDM symbol. 
· Option 2: 
· The two CSI-RS resources in the two sets q ̅_0,0 and q ̅_0,1 for beam failure detection and both of the PDSCHs are on the same OFDM symbol(s), or either one of the CSI-RS resources in the two sets q ̅_0,0 or q ̅_0,1 and one of the PDSCHs with different QCL typeD are on the same OFDM symbol(s) when partially overlapping PDSCHs are scheduled.
· Option 3: 
· The condition is not needed that CSI-RS has to be QCLed to the same beam as PDSCH.

Sub-topic 1-3: Scheduling/measurement restrictions
Issue 1-13: Overlapping condition for scheduling restriction
· FFS following options
· Option 1: 
· The CSI-RS and both of the PDSCHs are on the same OFDM symbol(s).
· Option 2: 
· The CSI-RS and both of the PDSCHs are on the same OFDM symbol(s), or the CSI-RS and one of the PDSCHs with different QCL typeD are on the same OFDM symbol(s) when partially overlapping PDSCHs are scheduled.
· Option 3: 
· Additionally, consider the case of one PDSCH + CSI-RS.
· Option 4: 
· For sDCI, the CSI-RS and both sets of the same PDSCH are on the same OFDM symbol(s)
· For mDCI, the CSI-RS and only one of the PDSCHs with different QCLed typeD are on the same OFDM symbol(s)
· Option 5: 
· For sDCI, The CSI-RS and both of the PDSCHs are on the same OFDM symbol(s).
· For mDCI, The CSI-RS and any one of the PDSCHs with different QCLed typeD are on the same OFDM symbol(s)

Issue 1-14: Overlapping condition for measurement restriction
· FFS following options
· Option 1: 
· Remove the following condition of measurement restriction relaxation for CSI-RS based L1 measurements.
· [The two CSI-RS resources and both PDSCHs are overlapped on the same OFDM symbol].
· Option 1a: 
· Multi Rx enhancements for L1 measurement restrictions do not depend on PDSCH overlapping with CSI-RS resources.
· Additionally, remove the condition from measurement restrictions:
· One CSI-RS has same QCL source as the active TCI state of one PDSCH, and the other CSI-RS has same QCL source as the active TCI state of the other PDSCH
· Option 2: 
· The two CSI-RS resources and both PDSCHs are overlapped on the same OFDM symbol.
· Option 3: 
· The CSI-RSs and both of the PDSCHs are on the same OFDM symbol(s), or one of the CSI-RSs and one of the PDSCHs with different QCL typeD are on the same OFDM symbol(s) when partially overlapping PDSCHs are scheduled.
· Option 4: 
· For sDCI, the two CSI-RS resources and both PDSCHs are overlapped on the same OFDM symbol.
· For mDCI, two CSI-RS resources and any one of the PDSCH are overlapped on the same OFDM symbol.

Issue 1-15: Whether to remove “CBD” from scheduling restriction and measurement restriction relaxation of other L1 measurements
· FFS following options
· Option 1:
· Remove CBD from the applicable resources for measurement/scheduling restriction relaxation 

Issue 1-16: Whether to clarify two PDSCH transmission occasions in the requirements
· FFS following options
· Option 1:
· Clarification is needed to explain the implication of two PDSCH transmission occasions from RAN4 side 

Sub-topic 1-4: L1-RSRP measurements
Issue 1-1-2: When is UE considered to be in multi-rx operation
Way forward: 
Companies may bring further analysis on whether one or more of the following conditions are needed to define the multi-RX operation condition
· UE is activated with dual TCI states
· UE sent valid Rel-17 group-based beam reporting (GBBR).
· multiRx-PreferenceFR2-r18

Sub-topic 1-5: TCI state switching
Issue 2-1-1: DCI based dual TCI state switch delay for mDCI:
[image: A diagram of a computer program

Description automatically generated with medium confidence]
· Companies may bring further analysis on following
· If TCI 1 and TCI 2 are a beam pair.
· UE to receive on TCI 1 and TCI 2 between C and D. After D, to receive on TCI 2 and TCI 4
· If TCI 1 and TCI 2 are not a beam pair.
· No requirements till point D. i.e., UE is not expected to receive on TCI 2 till point D.

Issue 2-3-1: Definition of known condition
There is proposal to change the definition of know condition.
· FFS following proposals
· Proposal 1: No additional conditions are needed for known TCI dual TCI states and legacy known conditions is reused for m-DCI. 
· Proposal 2: Clarify the Dual TCI states are following. 
· Two TCI states in single MAC CE based TCI activation command for sDCI, or
· Two TCI states in two separate MAC CE based TCI activation commands for mDCI
· Proposal 3: Update the known dual TCI state conditions with: In m-DCI, when the UE receives a TCI state switch command for one CORESETPoolIndex while the TCI state for the other CORESETPoolIndex is not switched, the target TCI state shall be QCL-ed with type D to a RS of a resource pair within one group of which the other RS has a QCL type D relation to the TCI state not being switched

3 Open issues for performance part
Sub-topic 2-1: Test cases design

Issue 2-2: AoA selection in RRM test cases
· FFS following options
· Option 1: 
· The AoAs for test cases shall be selected from the set that meet corresponding RF requirements. The selection of AoA offset shall wait for further RF conclusion.
· Option 2: 
· The AoAs for RRM test cases do not need to be selected from the set that meet corresponding RF requirements, and are not subject to the RF requirement
· For 2 AoAs selection for RRM test cases, if EIS requirement need to be considered, both EIS1 and EIS 2 should satisfy the spatial side condition; Or 95% throughput should be satisfied
· Option 3: 
· Do not discuss the method of AoA selection for RRM test cases

Issue 2-2a: Whether and how to define new 2AoA setup for multi-Rx
· FFS following options
· Option 1: RAN4 to discuss the necessity of defining a new 2AoA setup for multi-Rx chain DL reception (Samsung)
· Setup X: 2 AoAs for multi-Rx chain DL reception
· Setup Xa: 2 AoAs, both AoAs are in Rx beam peak directions.
· It is possible for HST multi-Rx supported PC6.
· Setup Xb: 2 AoAs, both AoAs are in non Rx beam peak directions. 
· Setup Xc: 2 AoAs, 
· Setup Xc-1: 1 AoA in Rx beam peak direction, 1 in non Rx beam peak without change in direction 
· Setup Xc-2: 1 AoA in Rx beam peak direction, 1 in non Rx beam peak with change in direction


Issue 2-7: Test case(s) for dual TCI state switching
· FFS on introduce following test cases for TCI. Other test cases are not precluded
· TC1: MAC-CE based TCI state switch for s-DCI PDCCH repetition
· TC2: DCI based TCI state switch for s-DCI scheduled PDSCH reception
· TC3: DCI based TCI state switch for m-DCI scheduled PDSCH reception
· TC4: RRC based TCI state switch for PDCCH reception
· TC5: Active TCI state list update for s-DCI
· TC6: MAC-CE based TCI state switch for m-DCI PDCCH reception

Issue 2-8: Test case(s) for group-based beam reporting
· FFS following options
· Group-based beam reporting (GBBR) is tested in test cases for scheduling restriction and TCI state switching.


Sub-topic 2-2: Accuracy requirements
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 2-10: Accuracy requirements for multi-Rx in Rel-18
· FFS following options
· Option 1a: 
· The legacy accuracy requirements for L1-RSRP measurement apply for L1-RSRP measurements with group-based beam reporting.
· Option 1b: 
· The legacy accuracy requirements in section 10.1.20 of TS 38.133 apply for L1-RSRP measurements under multi-rx operation, with a clarification that multi-rx chain L1-RSRP accuracy requirements apply for FR2-1.
· No new accuracy requirements section is created for L1-RSRP measurements under multi-rx operation.
· Option 1c: 
· Under multi-Rx chain DL reception scenario, the legacy accuracy requirements for L1-RSRP measurement should be satisfied for both Rx chains.
· In this sense, no new accuracy requirements section is created for L1-RSRP measurements under multi-rx operation
· Option 2:
· Do not define group-based L1-RSRP measurement accuracy requirements unless the requirements are applicable only when there are negligible mutual interferences across different pair of Tx-Rx beams.


----EoD---
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