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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	Yes



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
Completed 

2.1.2	Remaining Open issues
1. CSI enhancement for MU-MIMO support
a. None (completed), except for UE capability and maintenance-related issues 
2. Enhancements on multi-TRP/panel transmission
a. None (completed), except for UE capability and maintenance-related issues 
3. Enhancements on multi-beam operation
a. None (completed), except for UE capability and maintenance-related issues 
4. Full TX power UL transmission
a. None (completed), except for UE capability and maintenance-related issues
5. Low PAPR RS
a. None (completed), except for UE capability and maintenance-related issues

2.2	RAN2
2.2.1	Agreements
[bookmark: _Hlk18491067]The following agreements and conclusions were made in RAN2#109e:
RRC aspects
1. Given the above analysis we propose to keep the three modes for ULFPTX. Inform RAN1 of this decision and ask if this is fine for them
2. BDFactor is signalled per cell. Ask RAN1 for confirmation
3. Agree the current RRC running CR implementation i.e. have only rsrp-ThresholdSSBBFR which is used for beam selection for MAC CE and rename rsrp-ThresholdSSBBFR to rsrp-ThresholdBFR. (MAC CR needs to be aligned)
4. The current RRC running CR implementation for max number of detection resource limitation as show above.
5. Agree to implement two LTE CRS pattern lists corresponding to each  CORESETPoolIndex as indicated in above changes and merge the changes to the running RRC CR for NR eMIMO. Can reconsider this if we find an issue.
6. Agree the existing RepetitionSchemeConfig IE (i.e. SEQUENCE) in the running CR as baseline for repetition scheme configuration, with additional restriction in the field description. Also ask RAN1 for confirmation that fdm-tdm and slotBased are mutually exclusive
7. enableDefaultBeamPlForPUSCH0_0, enableDefaultBeamPlForPUCCH, enableDefaultBeamPlForSRS, and PLRS-update parameter are kept in the RRC CR for now. Can consider to remove them later if not really needed
8. Move the configuration of repetition scheme to PDSCH-Config
9. Use explicit indexing for the value range for coresetPoolIndex-r16 in ControlResourceSet and thus INTEGER (0..1)
10. Clarify in field description that dataScramblingIdentityPDSCH2 is used only when coresetPoolIndex is set to 1
11. Correct need code to M for SetupRelease
DL MAC CE design
1. We have separate MAC CEs for PUCCH resource-based and PUCCH resource group-based spatial relation activation/deactivation. We might reconsider this if we go for a pure RRC configuration based approach.
2. In case the separate PUCCH spatial relation MAC CEs design is agreed, the Extended PUCCH spatial relation Activation/Deactivation MAC CE indicates the spatial relation info with an explicit spatial relation info index.
3. In case the separate PUCCH spatial relation MAC CEs design is agreed, the Group-based PUCCH spatial relation activation/deactivation MAC CE support spatial relation update for single PUCCH resource group.
4. Introduce one new MAC CE for AP SRS spatial relation indication, and another new MAC CE for SRS pathloss reference RS update. We need to check whether this is consistent with the outcome of the positioning WI on SRS related MAC CE 
5. For AP SRS spatial activation/update MAC CE, reuse the R15 SP SRS Activation/Deactivation MAC CE format.
6. For SRS Pathloss Reference RS Activation/Deactivation MAC CE, pathloss reference RS update for single SRS resource set is supported.
7. PUSCH pathloss reference RS update MAC CE with single mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id is supported.
8. For PUSCH Pathloss Reference RS activation/deactivation MAC CE, the PUSCH-PathlossReferenceRS-Id and sri-PUSCH-PowerControlId is included explicitly.
9. Unified approach is used for designing the MAC CEs regarding multiple CCs/BWPs: option 2 (RRC configuration only). We might reconsider this if we find a problem
10. If the CC indicated in the MAC CE is configured as part of a CC-list, this MAC CE applies to all the CCs in the CC list; otherwise, the MAC CE applies to single CC.
11. Multiple TRP case is not considered for MAC CEs regarding multiple CCs/BWPs, i.e. TCI States Activation/Deactivation for UE-specific PDSCH MAC CE and TCI State Indication for UE-specific PDCCH MAC CE.
12. Existing “TCI State Indication for UE-specific PDCCH MAC CE” is used for multi PDCCH-based TRP transmission.
13. RAN2’s understanding is to introduce a new SRS activation/deactivation MAC CE for multiple CCs/BWPs, and the MAC CE activate the spatial relation info for SRS resource instead of SRS resource set. Send an LS to RAN1 to confirm the understanding of P3 (exact wording to be decided). This understanding can be reconsidered if RAN1 reply LS gives different understanding
14. The legacy Rel-15 MAC CE format is used, reusing the first MAC CE reserved bit instead of a new LCID, for designing the TCI state activation/deactivation for UE-specific PDSCH MAC CE for mPDCCH case
15. We have only one MAC CE for PUCCH resource-based and PUCCH resource group-based spatial relation activation/deactivation (reverts the agreement in the first conf call). In the same MAC CE it will be possible to indicate multiple PUCCH resources (i.e. variable size MAC CE). Details to be discussed in the MAC CR drafting (if we cannot converge we might also go back to the initial agreement).
General beam management enhancements: SCell BFR
1. SCell BFR MAC CE can be transmitted using UL grant of any serving cell. Note that this option is implemented in running CR.
2. BFR MAC CE has an LCP priority higher than BSR MAC CE. Discussion can continue this meeting on whether this is higher or lower than Configured Grant Confirmation MAC CE.
3. No new timer to avoid triggering multiple BFRQ MAC CEs and handle BFRQ MAC CE retransmission(s) is not introduced for now. Can come back with this proposal in the next meeting
4. If we agree on a bitmap based BFR MAC CE format, introduce a truncated SCell BFR MAC CE format 
5. RA prioritisation for Scell BFR is not supported
6. A bitmap is included in SCell BFR MAC CE to indicate failed SCell indices.
7. The length of the bitmap is either 1 or 4 octets. A single octet bitmap is used when the highest ServCellIndex of the MAC entity's SCell configured with beam failure detection is less than 8, otherwise four octets are used.
8. One bit field is included in SCell BFR MAC CE to indicate whether candidate beam is available or not. This field is included only for failed SCell.
9. 6 bit candidate RS ID field is included in SCell BFR MAC CE for failed SCell. The field is set to index of candidate RS in candidate RS list. The field is included only if new candidate beam is available for failed SCell.
10. Adopt the TP in section 5 of R2-2000227.
11. Truncated SCell BFR MAC CE format (truncated format is used if normal format does not fit):
-	Ci field is included (as in non-truncated format) but octet(s) containing candidate beam availability indication (AC) and Candidate RS ID fields of one or more SCells are truncated in order not to exceed remaining UL resource.
-	LCID for Truncated BFR MAC CE is different from non-truncated BFR MAC CE
12. The transmission of the beam failure information of a certain SCell only cancels the pending BFR SR triggered by this SCell.
13. Triggered BFRs for the SCell are cancelled upon Scell deactivation.
14. UE shall not ignore measurement gaps while monitoring PDCCH addressed to C-RNTI/CS-RNTI for receiving an UL grant for new transmission after transmitting BFRQ SR and BFRQ MAC CE.
15. SCell BFR MAC CE has same priority as Configured Grant Confirmation MAC CE. (we might come back to this if real problems are found)

2.2.2	Remaining Open issues 
1. Enhancements on multi-TRP/panel transmission
a. None (completed), except for UE capability and maintenance-related issues 
2. Enhancements on multi-beam operation
a. None (completed), except for UE capability and maintenance-related issues 
3. SCell BFR
a. Whether to support BFR MAC CE on SpCell and details if it will be introduced in Rel-16.
4. RRC aspects for others (from RAN1 parameters)
a. None (ASN.1 review can cover the minor changes if needed), except for UE capability and maintenance-related issues

2.3	RAN3
n/a
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
The following agreements and conclusions were made in RAN4 #94e:
1. RF core requirement: 

For reduced PAPR pi/2-BPSK DMRS, there was the discussion on evaluation results, while diverse views were observed. It was the plan to further analyze based on the simulation assumptions agreed in RAN4#93.

For uplink full power transmission, the way forward (R4-2002801) was approved, with the following agreements achieved: 
Agreement 
· Guidelines:
· All the agreements in this WF are for Rel-16 eMIMO WI and this scope may not be reiterated for detailed issues.
· The numbering scheme is in accordance with second round discussion in R4-2002885.
Agreement 
· Sub-topic 2-1: General Scope and Assumption in Rel-16 eMIMO
· Issue 2-1-1: General Assumption for UE Supported Mode
· UE’s support of full power transmission feature’s mode shall follow RAN1 and RAN2 design;
· If UE claim its support of a mode (from mode-1, mode-2 and the other mode), corresponding performance requirement shall be tested. 
· Issue 2-1-2: Down-scoping by only considering UE supporting 2 TX ports
· RAN4 only specify requirement for UE supporting 2TX ports. 
· Issue 2-1-3: Down-scoping by only considering FR1
· At least define UE RF requirement for FR1;
· FFS for FR2. 
· Issue 2-1-4: Down-scoping on possible physical implementation for Mode-0, 1, and 2
· FFS UE is not assumed to have 20dBm PA implementation on any single TX antenna connector.  
· Issue 2-1-5: Clarification on appropriate chapter for full power transmission MOP tests (for FR1)
· Keep Section 6.2 in TS38.101-1 only for single port.  
· FFS UE fallback behaviour for single port transmission, and how to capture the requirement (if any) in the specification.
· MOP requirement for full power transmission with 2 TX ports configured for FR1 shall be captured 
· Option-1:  in Section 6.2D
· Option-2:  in new section.
· Issue 2-1-6 UE behavior for fallback DCI (DCI_0_0) 
· Option 1: Antenna virtualization shall be allowed
· Option 2: Antenna virtualization is not allowed for fallback DCI 
· Option 3: UE behaviour for fallback DCI is not needed to be discussed.
Agreement 
· Sub-topic 2-2: Test Configuration and Requirement Applicability for Full Power Transmission MOP Test
· Issue 2-2-1: For Mode 1 UE,
· Only DFT-s-OFDM waveform need to be verified if Rel-15 UL-MIMO rank2 is supported and verified.
· Issue 2-2-2: For Mode 2 UE with 2 ports configuration
· RAN4 core requirement is defined based on full power TPMI(s) UE support;
· It is up to RAN5 to select test configuration to perform test. 
· Issue 2-2-3: For Mode 2 UE with 1 port configuration
· Option-1: no need to test
· Option-2: Full power transmission with 2 TX antenna connectors should be verified (sum over two antenna connectors), i.e., either UE with antenna virtualization (23+23dBm) or UE with full rated PA (26dBm) is allowed.
· Issue 2-2-4: For Mode 0 UE (“the other mode”) with 2 ports configuration
· Option-1: All supported full power TPMIs are tested
· Option-2: Select only one of full power TPMI(s) for test
· Option-3: RAN4 core requirement is defined based on all supported full power TPMIs, and it is up to RAN5 to select test configuration to perform test.
Agreement 
· Sub-topic 2-3: Unwanted Emissions for Full Power Transmission for FR1
· Issue 2-3-1: Whether unwanted emissions requirement are defined for full power transmission for FR1
· Unwanted emissions to be verified for the configuration(s) of full power transmission, in which MOP requirement is defined and tested.
· Issue 2-3-2: How unwanted emissions requirement are tested for full power transmission for FR1
· The individual outputs of all transmitting antennas shall be summed across frequency and compliance to the SEM requirement should be verified.
Agreement 
· Sub-topic 2-4: UE Power Class Capability
· Issue 2-4-1: New power class capability
· FFS new power class capability for full power transmission,
· Option-1: adding a new power-class capability for two-layer transmissions per NR band (Rel-16)
· Option-2: New power class capability can be defined for a UE transmitting over multiple antennae per NR band. The new power class will be determined as the sum of power on all antennae.
· Option-3: add new power class but how to add depends on the outcome of “EN-DC power class and UL MIMO clarifications” topic in agenda 6.5.4.1
· Option-4: No need to introduce new power class


2. RRM core requirement: 

The way forward on RRM requirement scope for NR eMIMO work item was approved (R4-2002242), and draft CR for L1-SINR mapping table was endorsed in R4-2000997. Specifically, the following agreements were achieved in RAN4 Chairman notes and approved way forward. 

Agreement 
For L1-SINR measurement: 
· Measurement period for L1-SINR measurement: 
· Applicable condition(s) for one-shot L1-SINR measurement report for CMR only scenario:
· M=1 shall be applied if 
· aperiodic CSI-RS resource is configured for channel measurement, or 
· periodic or semi-persistent CSI-RS resource is configured for channel measurement and higher layer parameter timeRestrictionForChannelMeasurements is configured.
· Applicable condition(s) for one-shot L1-SINR measurement report for CMR+IMR scenario:
· M=1 shall be applied if 
· aperiodic CSI-RS resource is configured for interference measurement (for SSB-based CMR or aperiodic CSI-RS based CMR), or 
· periodic or semi-persistent CSI-RS resource is configured for channel and/or interference measurement and higher layer parameter timeRestrictionForChannelMeasurements or timeRestrictionForInterferenceMeasurements is configured.
· Measurement period for SSB-based CMR+IMR scenario:
· By following L1-RSRP measurement requirement and restricting CMR and IMR’s 1-to-1 mapping, measurement period requirements for FR1 and FR2 shall be defined as:
Table x: Measurement period TL1-SINR_Measurement_Period_SSB_CMR_IMR for FR1
	Configuration
	TL1-SINR_Measurement_Period_SSB_CMR_IMR (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-SINR channel measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:   The requirements are applicable provided that the CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to SSB configured for channel measurement, with the same periodicity  


Table y: Measurement period TL1-SINR_Measurement_Period_SSB_CMR_IMR for FR2
	Configuration
	TL1-SINR_Measurement_Period_SSB_CMR_IMR (ms) 

	non-DRX
	max(TReport, ceil(M*P*N)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(1.5*M*P*N)*TDRX

	Note 1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-SINR measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:   The requirements are applicable provided that the CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to SSB configured for channel measurement, with the same periodicity 


· FFS how to define the value of P, and whether or not a single P value for both CMR and IMR.
· FFS the scaling factor N under different conditions of “repetition” field of IMR. 
· Measurement period for CSI-RS-based CMR+IMR scenario
· By following L1-RSRP measurement requirement and restricting CMR and IMR’s 1-to-1 mapping, measurement period requirements for FR1 and FR2 shall be defined as:
Table x: Measurement period TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR for FR1
	Configuration
	TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-SINR measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-SINR measurement is transmitted with Density = 3.
Note 3:   The requirements are applicable provided that the CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to CSI-RS configured for channel measurement, with the same periodicity.  


Table y: Measurement period TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR for FR2
	Configuration
	TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR (ms) 

	non-DRX
	max(TReport, ceil(M*P*N)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P*N)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-SINR measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-SINR measurement is transmitted with Density = 3.
Note 3:   The requirements are applicable provided that the CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to CSI-RS configured for channel measurement, with the same periodicity.  


· FFS how to define the value of P, and whether or not a single P value for both CMR and IMR.
· FFS the scaling factor N under different conditions of “repetition” field of CMR and IMR. 
· Side condition for measurement accuracy:
· Following previous meeting’s simulation assumption, i.e., -3dB for ideal SINR
· For NZP-IMR: Side condition (SNR) on CMR and Side condition (INR) on IMR are both 0dB
· For ZP-IMR: Side condition (SNR) on CMR are -3dB. 
· Number of Samples for L1-SINR Measurement:
· M = [3] if single shot measurement is not applicable for CMR-only, SSB+NZP-IMR, SSB+ZP-IMR, CSI-RS+NZP-IMR and CSI-RS+ZP-IMR.
· Number of Scaling for FR2 (value of N)
· For the cases of CMR only, 
· the variable N can be defined as same as L1-RSRP. 
· For the case of CSI-RS+NZP-IMR, SSB+IMR, CSI-RS+ZP-IMR
· FFS the variable N.
· Measurement restriction and scheduling availability: 
· NZP-IMR: QCL indication
· For L1-SINR reporting with CMR + NZP-IMR configured in one CSI report, L1-SINR measurement requirements apply only if the NZP-IMR is not configured in another CSI report whose CMR is not Type-D QCLed; otherwise, longer measurement requirement is expected.
· NZP-IMR: “repetition = on”: 
· For CSI-RS configured as NZP-IMR in FR2, whether “repetition = on” is configurable: 
· Option-1: NZP-IMR can be configured with “repetition = off” or “repetition = on”:
· The configuration of “repetition = on/off” is present only if its CSI-RS resource set is used for the other purpose than this L1-SINR measurement report;
· RX beam for NZP-IMR for L1-SINR measurement shall always follow CMR, i.e., same RX filter shall be used. 
· Option-2: NZP-IMR can be configured with “repetition = off” or “repetition = on”:
· CMR and NZP-IMR should be configured with the same repetition pattern.
· CMR and NZP-IMR should not overlap in time domain if they are configured with “repetition = on”.
· Option-3: Depending on scenarios (i.e., configuration restriction): 
· SSB based CMR and NZP-IMR with “repetition = ON” is error configuration;
· SSB based CMR and NZP-IMR with “repetition = OFF” is correct configuration;
· NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = ON”  is correct configuration;
· NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = OFF” is correct configuration;
· NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = ON” is error configuration; 
· NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = OFF” is correct configuration. 
· ZP-IMR: “repetition = on”: 
· For CSI-RS configured as ZP-IMR in FR2, whether “repetition = on” is configurable:
· Option-1: “Repetition” field should not be present for ZP-IMR’s CSI-RS resource set configuration.
· Option-2: ZP-IMR CSI-RS shall only be configured with “repetition = off” in FR2.  
· Measurement restriction between L1-SINR and L1-RSRP
· For CMR+IMR scenario, FFS when the measurement restrictions need to be applied between L1-SINR measurement and L1-RSRP measurements.
· Side condition and others: 
· L1-SINR measurement side condition for Es/Iot for CMR+NZP-IMR
· Es/Iot on CMR and NZP-IMR:
· Option-1: Es/Iot >= -3dB and <=25dB
· Option-2: Es/Iot >=0dB and <=25dB, and the resultant L1-SINR should also lie between -3 dB and 25 dB.
· L1-SINR measurement side condition for Es/Iot for CMR+ZP-IMR
· Es/Iot on CMR:
· Option 1: SSB or CSI-RS Es/Iot >= -3dB and <=25dB
Agreement 
For SCell Beam failure recovery:
· BFD on SCell: 
· Necessity of BFD procedure on multiple serving cell on the same FR2 band
· No restriction introduced in RAN4. No RAN4 performance requirement will be defined for performing BFD measurement on more than 1 serving cell.
· Sharing factor for BFD Time Period for FR1 and FR2
· No BFD evaluation period will be specified for performing BFD measurement on more than 1 serving cell per band: 
· Sharing factor for BFD evaluation period due to BFD over multiple Sells will not be introduced for FR2 intra-band CA
· No RAN4 performance requirement will be defined for more than 1 serving cell per band perform BFD measurement
· FFS Sharing factor for BFD evaluation period for FR1 CA, FR2 inter-band CA and FR1-FR2 CA. 
· When more than 2 BFD-RSs are transmitted on a CC for current SCell and (implicitly configured for) other SCell
· When more than 2 BFD-RSs are transmitted on a CC for current SCell and (implicitly configured for) other SCell, it is up to UE implementation to select two BFD-RSs in active BWP in current CC to perform BFD (either for current SCell or for other Sell(s)).
· RS within a deactivated SCC is implicitly configured as the BFD-RS for another activated SCell
· Agreement: UE is not required to perform BFD on RS within a deactivated SCC which is implicitly configured as the BFD-RS for another activated SCell
· RS within an activated SCC is implicitly configured as the BFD-RS for another deactivated SCell
· Agreement: UE is not required to perform BFD on RS within an activated SCC which is implicitly configured as the BFD-RS for another deactivated SCell.
· RAN1 specification and RAN4 agreement mismatch for SSB-based BFD on SCell 
· RAN4 revert previous agreement by only allowing CSI-RS based BFD for SCell,to align with RAN1 specification.
· CBD on SCell
· Sharing factor for CBD Time Period
· No CBD evaluation period will be specified for performing CBD measurement on more than 1 serving cell per band: 
· Sharing factor for CBD evaluation period (due to CBD over multiple SCells) will not be introduced for FR2 intra-band CA.
· No RAN4 performance requirement will be defined for more than 1 serving cell perform CBD measurement.
· FFS Sharing factor for CBD evaluation period for FR1 CA, FR2 inter-band CA and FR1-FR2 CA. 
· SCell Beam Failure Recovery ReQuest (BFRQ) Mechanism
· RAN4 requirement defined for two step BFRQ mechanism
· RAN4 FFS whether and how the requirement could be defined for step 1 of BFR, where UE reports beam failure event through a dedicated SR like PUCCH resources:
· No RRM core requirement is defined for UE conveying new beam information and failed CC indices via MAC-CE.
· Applicable scenario: 
· Option-1: SCells with DL only and SCells with DL and UL
· Option-2: SCells with DL only
· FFS BFRQ requirement details, if the requirement of step-1 of BFR is agreed to be introduced:
· Option-1: After detecting beam failure in an Scell and determining that the L1-RSRP of one candidate beam in SCell is greater than the configured threshold, UE is required to transmit scheduling request in the PSCell within a period T
· Where T is equal to the periodicity of PUCCH that has been configured with schedulingRequestForBFR.
· Other options are not precluded. 

· UE Capability and Others
· UE Capability of Number of SCells for BFR:
· RAN4 requirement should not block the possibility of configuring BFR on multiple SCells, and no RAN4 performance requirement will be defined for more than 1 serving cell per band perform BFD/CBD measurement.
· When CBD-RS not configured, UE’s expected behavior:
· FFS UE is not required to perform BFD and CBD for a SCell which is not configured with CBD-RS resources.
· FFS UE is required to perform BFD and CBD for a SCell if some RS resources are configured in SPCell but if they are implicitly configured as CBD-RS resources for SCell.
Agreement 
· Enhancement on UL/DL Transmit Beam Selection with Reduced Latency and Overhead:
· RAN4 RRM requirement impact due to MAC-CE based spatial relation update for aperiodic SRS
· Conclusion: The decision on whether to define MAC-CE based spatial relationship update for AP-SRS should be made in ‘NR RRM core requirement enhancement WI’ scope. Postpone discussion in the scope of NR eMIMO WI scope and wait for respective conclusions.
· Simultaneous TCI States Activation/Selection across Multiple CCs/BWPs:
· No new requirement is introduced for the simultaneous TCI states activation/selection. 
· Rel-15 active TCI state switching delay requirements shall still be followed if simultaneous TCI states activation or selection across multiple CCs/BWPs is performed.

3. Demodulation and CSI performance requirement: 

For the test scope of NR eMIMO demodulation and CSI requirement was approved (R4-2002419), with the following agreements achieved:
Agreement 
· Define PDSCH requirement scheduled by multi-DCI based multi-TRP/Panel transmission
· No PUCCH requirement for multi-PDSCH feedback
· No multi-PDCCH requirement for multi-TRP/Panel transmission 
· No single-PDCCH requirement for multi-TRP/Panel transmission
· No PDSCH requirements for URLLC multi-TRP transmission schemes with reliability transmission with lower BLER test metric (e.g., lower than 1% BLER) in Rel-16 NR eMIMO WI
· No performance requirement including demodulation and CSI reporting for L1-SINR measurement 
· No performance requirement including demodulation and CSI reporting for BFR for Scell
· No performance requirement including demodulation and CSI reporting for DL/UL beam indication with reduced latency and overhead
· No new PUSCH requirement based on Rel-16 DMRS enhancement for CP-OFDM 
· No new PUSCH requirement based on  Rel-16 DMRS enhancement for DFT-s-OFDM
· No new PUCCH requirement based on Rel-16 DMRS enhancement for DFT-s-OFDM
· No performance requirement including demodulation and CSI reporting for full Tx power uplink transmission
· Define the PMI reporting requirement for Enhanced of Type II Codebook
· No requirement for enhanced Rel-15 Type II codebook with Rank3/4
· No requirement for UCI omission in CSI enhancement
· FFS on defining PDSCH requirement scheduled by single-DCI based multi-TRP/Panel transmission
· FFS  on defining PDSCH requirements based on Rel-16 DMRS enhancement
· FFS on defining PDSCH requirement for URLLC multi-TRP transmission schemes with test metric @70% maximum TP 

For the PDSCH demodulation requirement based on multi-TRP/panel transmission for NR eMIMO was approved (R4-2002420), with the following agreements achieved:
Agreement 
· FFS on the test cases design principle with related covering RAN1 features
· PDSCH resource allocation scheduled by multi-DCI
· Define PDSCH performance requirements for non-overlapping resource allocation
· FFS on PDSCH performance requirements with other resource allocation schemes 
· FFS on the test configurations for PDSCH requirement with non-overlapping resource allocation

For the PMI reporting requirements for NR eMIMO was approved (R4-2002421), with the following agreements achieved:
Agreement 
· FFS on defining test cases coving CSI-RS interference from neighboring cells and/or sectors
· FFS on the test parameters of Rel-16 type II codebook requirement related number of ports and subband, codebook parameter, beam steering, propagation condition, MCS and Rank, as well as  the test metric

2.4.2	Remaining Open issues
1. RF core requirement: 
a. Remaining issues on uplink full power transmission: 
i. Maximum of power (MOP) requirements for uplink full power transmission feature;
ii. Unwanted emission requirements for uplink full power transmission feature. 
iii. FFS new power class capability for full power transmission, if any. 
b. Remaining issues on reduced PAPR pi/2-BPSK DMRS: 
i. MPR and corresponding RF requirement for reduced PAPR pi/2-BPSK DMRS. 

2. RRM core requirement: 
a. Remaining issues on L1-SINR measurement: 
i. Measurement period requirement for L1-SINR measurement report: definition of sharing factor P and scaling factor N for FR2. 
ii. Measurement restriction and scheduling availability: 
1. The restriction of applying the “repetition=on” configuration to CSI-RS configured as NZP-IMR and ZP-IMR in FR2. 
2. FFS measurement restriction between L1-SINR and L1-RSRP, if any. 
iii. Side condition for Es/Iot for CMR+NZP-IMR. 
b. Remaining issues on SCell beam failure recovery:
i. FFS the necessity of a sharing factor for BFD and CBD measurement period in corresponding RRM requirement for FR1 CA, FR2 inter-band CA and FR1-FR2 CA. 
ii. FFS the necessity of RRM requirement for step-1 procedure in SCell BFRQ, and how to define corresponding RRM requirement if any.  
iii. FFS UE’s expected behavior, when CBD-RS not configured.
c. Remaining issues on DL/UL beam indication with reduced latency and overhead:
i. FFS the necessity of new Rel-16 RRM requirement on MAC-CE based spatial relation update for aperiodic SRS (RAN4 agreement the decision will be made in the work item of NR RRM core requirement enhancement).  

3. Demodulation and CSI performance requirement: 
a. Remaining issues on test scope of demodulation and CSI requirement
i. FFS on defining PDSCH requirements scheduled by single-DCI based multi-TRP/Panel transmission
ii. FFS on defining PDSCH requirements for URLLC multi-TRP transmission schemes with test metric @70% maximum TP
iii. FFS on defining PDSCH requirements based on Rel-16 DMRS enhancement
b. Remaining issues on PDSCH demodulation requirements based on multi-TRP transmission
i. FFS on the test cases design principle with related covering RAN1 features
ii. FFS on the test cases with PDSCH requirements scheduled by multi-DCI and single-DCI related with PDSCH resource allocation, test configurations, TRS/CSI-RS configuration
iii. FFS on the transmission schemes with related URLLC multi-TRP transmission with test metric @70% maximum TP
c. Remaining issues on PMI reporting requirement of Rel-16 type II codebook
i. FFS on defining the test cases covering CSI-RS interference from neighboring cells and/or sectors
ii. FFS on reusing the simulation assumption as that of the test case for Rel-15 Type II codebook
iii. FFS on test parameters with related number of ports and subband, codebook parameter, beam steering, propagation condition, MCS and Rank, as well as the test metric

2.5	RAN5
n/a
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
n/a
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
n/a
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
	
4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
[1] 3GPP, RAN1, RAN1#94bis Chairman Notes
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