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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?
	No



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
Completed

2.2	RAN2
2.2.1	Agreements
The following agreements and conclusions were made in RAN2#109bis-e:
1. RRC open issues
Offline discussion 102: eMIMO RRC aspects
· UE is configured with CORESETPoolIndex only if it support (assumed) mPDCCH mTRP capability
· rephrase the existing condition into  "If the field is absent, the UE applies the value 0." in the CORESETPoolIndex field description
· Agree on the TP in Appendix A for the dmrs-Downlink and dmrs-Uplink field descriptions
· lte-CRS-PatternList-r16 and lte-CRS-PatternListSecond-r16 should be placed under ServingCellConfig
· Agree with the proposed change
· 	a) Change the signalling of maxNrofPorts from ENUMERATED {n2} to ENUMERATED {n1,  n2}
· 	b) add the condition when n2 can be selected in the field description: 2 PT-RS ports can only be configured for single-PDCCH based multi-TRP operation.
· Agree with the proposed change for slotBased: "Configures UE with slot-based repetition scheme. Network always configures this field when the parameter repetitionNumber is present in IE PDSCH-TimeDomainResourceAllocationList"
· If nrofReportedRSForSINR is used only with quantityConfig-r16, RAN2 to agree as baseline the REVISED TP in Appendix A for the nrofReportedRS-ForSINR in CSI-ReportConfig. 
· Agree proposals 9 and10 in the report (i.e. not to change anything based on the issues raised).
2. Other open issues (mainly for MAC)
Offline discussion 101: eMIMO MAC corrections
· A single octet bitmap is used when the highest ServCellIndex of the MAC entity's SCell for which beam failure is detected is less than 8, otherwise four octets are used.
· Clarify in MAC that the SR configuration configured for Scell beam failure recovery can be shared with other LCHs.
· Clarify in MAC that SCell beam failure recovery may be mapped to zero SR configuration.
· If UL-SCH resources are available for a new transmission and if the UL-SCH resources can accommodate neither the SCell BFR MAC CE plus its subheader nor the truncated SCell BFR MAC CE plus its subheader as a result of logical channel prioritization, UE shall trigger Scheduling request for SCell beam failure recovery.
· Pending SR triggered for beam failure recovery of a SCell shall be cancelled upon deactivation of that SCell.
· For SR triggered by BFR case, only RACH triggered by a pending BFR SR without any valid PUCCH resources can be aborted. TP to be discussed based on the result of email discussion #016.
· Contention resolution of RA procedures for SCell beam failure recovery is only based on a PDCCH transmission addressed to the C-RNTI which contains a UL grant for a new transmission. 
· BFD RS monitoring aspects are in scope of RAN1 and any issue related to that should be raised and discussed in RAN1.
· All DL MAC CEs for Rel-16 eMIMO are assigned an eLCID values and their current LCID values are reserved for future use. 
· RAN2 wait for RAN1 responses to design MAC CE for CC list-based SRS Activation/Deactivation. 
· If the serving cell in the TCI States Activation/Deactivation for UE-specific PDSCH MAC CE is configured in one cell list which contains more than one serving cell, UE shall ignore the CORESET Pool ID field when receiving the MAC CE.
· If the coresetPoolIndex is not configured for any CORESET, UE shall ignore the CORESET Pool ID field in the TCI States Activation/Deactivation for UE-specific PDSCH MAC CE when receiving the MAC CE.
· eLCID values are assigned only for UL MAC CEs with four-octet variants for Rel-16 eMIMO (MAC CEs for Rel-15 are not changed)
· Consider to re-design PUSCH Pathloss Reference RS Activation/Deactivation MAC CE. Discuss further implication offline, including whether we need to consult with RAN1
· Re-design the SP SRS Activation/Deactivation MAC CE to support 192 NZP CSI-RS resource(s). FFS whether this new MAC CE includes Aperiodic SRS case or not.
· From RAN2 point of view it's unclear whether simultaneous configuration of single-DCI based and multi-DCI based M-TRP is supported. We wait for RAN1 decision before working on this.
· Ongoing Random Access procedure triggered by a pending BFR SR without any valid PUCCH resources may be stopped when all triggered BFRs for SCells are cancelled.
· Multiple SRI IDs can be mapped to the same pathloss RS in PUSCH Pathloss RS Activation/Deactivation MAC CE.
· Change the name of PUSCH Pathloss Reference RS Activation/Deactivation MAC CE to PUSCH Pathloss Reference RS Update MAC CE (can still reconsider at the end if needed)
· Change the name of SRS Pathloss Reference RS Activation/Deactivation MAC CE to SRS Pathloss Reference RS Update MAC CE (can still reconsider at the end if needed)
· Re-design the SP SRS Activation/Deactivation MAC CE to support 192 NZP CSI-RS resource(s), and one new MAC CE covers AP SRS and SP SRS cases.
· Enhanced SP/AP SRS Activation/Deactivation MAC CE includes the A/D field to support deactivation function for SP/AP SRS resource set. For the AP case the UE should not check the A/D field
· FFSs:
-	Whether PUSCH Pathloss RS Activation/Deactivation MAC CE have A/D field to deactivate the PUSCH Pathloss RS which is mapped with SRI ID(s).
-	What is the initial state of RRC configured PL RSs when RRC configures more than 4 PL RSs (e.g. all are deactivated or first 4 PL RSs are activated.)
3. BFR on SpCell
Offline discussion 103: BFR on SpCell
· SpCell BFR enhancement is supported in R16.
· BFR MAC CE for SCell BFR is used for SpCell BFR reporting (i.e. no new BFR MAC CE is introduced).
· A single octet bitmap should be used if SpCell beam failure is detected and truncated BFR MAC CE cannot be accommodated in available UL grant.
· Working assumptions (later confirmed as formal agreements, see below):
· BFR MAC CE for SpCell is only transmitted in Msg3 and MsgA via CBRA. Further discuss offline
· AC and candidate beam ID is not contained in the BFR MAC CE for SpCell. Further discuss offline
· BFR MAC CE for SpCell is only transmitted in Msg3 and MsgA via CBRA. 
· AC and candidate beam ID is not contained in the BFR MAC CE for SpCell. 
· Capture the TP in section 4 of R2-2003902 in the EMIMO MAC CR.
4. Timer based BFR MAC CE Transmission
Offline discussion 104: Timer based BFR MAC CE Transmission
· All BFRs triggered prior to MAC PDU assembly for beam failure recovery are cancelled for a SCell when a MAC PDU is transmitted and this PDU includes a SCell BFR MAC CE or Truncated SCell BFR MAC CE which contains beam failure information of that SCell. 

The following agreements and conclusions were made in RAN2#110-e:
1. RRC aspects for RRC CR
Offline discussion 102: eMIMO - RRC open issues
· Agree with TP in Appendix A and inform RAN1 that parameter nrofReportedRS-ForSINR-r16 is removed
· Agree with the proposed change as for the field description of “simultaneousTCI-UpdateList1, simultaneousTCI-UpdateList2”.
· Conclude CongReject on RIL: V104 (addition of the new parameter is separate discussion)         
· Agree with the below field description for schedulingRequestID-BFR-SCell:
	schedulingRequestID-BFR-SCell
	Indicates the scheduling request configuration applicable for BFR on SCell, as specified in TS 38.321 [3]. The network does not configure this field if BFR on SCell is not configured.
· Agree have Need S for both coresetPoolIndex-r16
· Agree with the proposed change as marked blue in TP in Appendix B. Further consider to use BOOLEAN
· Use ‘CHOICE’ instead of ‘SEQUENCE’ in RepetitionSchemeConfig
· Agree have Need S controlResourceSetId-r16
2. MAC aspects for MAC CR
Offline discussion 103: eMIMO – MAC corrections
· Clarify that a MAC PDU shall contain at most one BFR MAC CE.
· Design new SP/AP SRS spatial relation indication MAC CE for multiple serving cells case. Annexure 6 is the baseline for discussion but not endorsed yet.
· Clarify that the pathloss reference RS is updated by this MAC CE in the SRI-PUSCH-powercontrol mappings provided in the same MAC CE.
· RAN2 confirm that the multiple PUCCH resources can be indicated in an Enhanced PUCCH spatial relation Activation/Deactivation MAC CE
· sr-ProhibitTimer is stopped when the MAC PDU is transmitted and this PDU includes an BFR MAC CE for SCell BFR
· sr-ProhibitTimer is stopped when the MAC PDU is transmitted and this PDU includes Truncated BFR MAC CE which contains beam failure recovery information of SCell(s).
· Adopt the TP in annex 1
· No need A/D field for Serving Cell set based SRS spatial relation indication MAC CE.
· For the detail design for Enhanced SP/AP SRS spatial relation indication MAC CE, followings are accepted:
-	Keep SUL field in the MAC CE format.
-	Accept the TP changes for SRS Resource’s Cell ID that this cell should always be the configured cell list.
· TP in annex 4 with removing A/D field aspect is the baseline for the followup discussion
3. Timer based BFR MAC CE transmission
· We confirm that that MAC spec mandates the UE to perform LCP when an UL grant is received and include a BFR MAC CE in this case

2.2.2	Remaining Open issues 
1. RRC corrections 
· Triggered issues based on the ASN.1 review and email discussion during/after RAN2#110-e meeting
· UE capability signaling in TS 38.331 
2. MAC corrections 
· RAN2 will send LS including some questions for clarification for some MAC CE operations
· Based on the RAN1 LS response: if RAN1 LS response express no further impact is required then this issue can be closed.
3. 3. UE capabilities
· Implementing RAN1 feature into the TS 38.306.

2.3	RAN3
n/a
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
1. RF core requirement: 

For reduced PAPR pi/2-BPSK DMRS, the way forward (R4-2005651) was approved, with following agreements achieved:
Agreement 
· Limit study to IE powerBoostPi2BPSK set to 0 and companies are encouraged to bring results in RAN4#95e to further evaluate the possibility of MPR enhancement for the new waveform configuration (pi/2 BPSK DMRS with pi/2 BPSK data) in Rel-16.
· In RAN4#95e, RAN4 should conclude that whether or not the impact is identified on RF requirements for the reduced PAPR pi/2-BPSK DMRS.

For uplink full power transmission, the way forward (R4-2005652) was approved, with the following agreements achieved: 
Agreement 
· Transparent Tx Diversity (TxD):
· Transparent Tx Diversity (TxD) in Rel-16 (TBD its applicability for UEs supporting or not supporting full power transmission)
· Transparent TxD shall be allowed for FR1 in Rel-16: 
· Necessary changes to Rel-16 RAN4 specification is needed to allow the UE behavior of transparent TxD in FR1;
· TBD (Accordingly RAN5 will change test cases to allow transparent TxD)
· From Rel-16 and beyond, SA UE declaring PC2 HPUE shall have 26dBm MOP for both 1TX port transmission and 2TX UL-MIMO (if supported)
· For UE with 23dBm+23dBm PA architecture, transparent TxD shall be used to have 26dBm MOP for 1TX port transmission. 
· TBD how the requirements will be specified
· Conclusion of Rel-16 discussion will have no impact on Rel-15
· TBD how to capture the requirements for different UEs

· Clarification on Transparent TxD
· Scenario-1: 
· NW use DCI format 0_0 to schedule PUSCH for 1layer 1Tx antenna port transmission, or
· NW configured 1 SRS port in one SRS resource and use DCI format 0_1 to schedule codebook-based PUSCH transmission PUSCH with precoder [1] for 1layer 1Tx antenna port transmission.
· Transparent TxD shall be allowed in Scenario-1;
· If transparent TxD is used in Scenario-1:
· Transmission come out from two antenna connectors;
· FFS measurement configuration for transparent TxD transmission, e.g., 
· the way to adjustment of relative phase coherence between TX branches;
· the way to derive verdicts under the condition in which the active antennas are unknown;
· the way to derive EVM measurement results after measuring per antenna connector;
· etc.
· Scenario-2: 
· UE supports 2 SRS ports;
· NW configured 2 SRS ports in one SRS resource;
· NW use DCI format 0_1 to schedule codebook-based PUSCH transmission with precoder [1 0] or [0 1] in 1layer 2Tx precoder codebook, which corresponding to 2 SRS ports in the SRS resource 
· The scheduled precoder [1 0] or [0 1] in Scenario-2 is not regarded as “transparent TxD” for two antenna connector implementation.
· In Scenario-2, can “transparent TxD” be applied to non-zero power 1 TX in precoder [1 0] or [0 1]? 
· Option-1: No.  
· Option-2: Yes
· Scenario-3: 
· UE supports 2 SRS ports;
· NW configured 2 SRS ports in one SRS resource;
· NW use DCI format 0_1 to schedule codebook-based PUSCH transmission with precoder [1 1] in 1layer 2Tx precoder codebook, which corresponding to 2 SRS ports in the SRS resource. 
· The scheduled precoder [1 1] in Scenario-3 is not regarded as “transparent TxD”. 
· New Power Class Capability
· No need to introduce a new power-class capability because power class declaration should be applied to all transmission modes from Rel-16.
· General Scope and Assumption for UL Power Transmission (ULFPTx)
· In Rel-16 eMIMO, FFS how to introduce UE RF requirement for ULFPTx feature in FR2:
· Companies are encouraged to bring CR to introduce UE RF requirement for ULFPTx feature in RAN4 May meeting. 
· In which specification clause to capture MOP requirement for ULFPTx:
· MOP requirement for ULFPTx with 2 TX ports configured for FR1 should be specified in Section 6.2D;
· Test Configuration and Requirement Applicability for ULFPTx
· For Mode 1 UE ULFPTx feature, the following applicability rule should be followed: 
· Mode 1 UE shall support TPMI [1 1] with full power transmission when Rel-16 ULFPTx Mode 1 is configured. 
· For Mode 2 UE with 1 port configuration, no new ULFPTx MOP requirement is needed to be introduced in clause 6.2D.
· ULFPTx MOP requirement in this case can be guaranteed by MOP requirement for fallback DCI as captured in general requirement in clause 6.2
· For Mode 0 UE (“the other mode”) with 2 ports configuration:
· 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.
· For Mode 0 UE (“the other mode”) with 1 port configuration, no new ULFPTx MOP requirement is needed to be introduced in clause 6.2D.
· ULFPTx MOP requirement in this case can be guaranteed by MOP requirement for fallback DCI as captured in general requirement in clause 6.2Guidelines:
Agreement 
· The following agreement (to resolve “TBD its applicability for UEs supporting or not supporting full power transmission”) is captured in Chairman notes:
· The applicability of Transparent TxD is NOT related to UE supporting or not supporting Rel-16 ULFPTx.


2. RRM core requirement: 

The way forward on RRM requirement for NR eMIMO work item was approved (R4-2005335), and the following three draftCRs are technically endorsed: 
· DraftCR to TS38.133 on L1-SINR measurement requirement, endorsed in R4-2005336. 
· DraftCR to TS38.133 on SCell BFD and CBD, endorsed in R4-2005337. 
· DraftCR to TS38.133 on SCell BFRQ procedure, endorsed in R4-2003543.

Specifically, the following agreements were achieved in RAN4 Chairman notes and approved way forward. 

Agreement 
L1-SINR measurement: 
· Measurement period for L1-SINR measurement: 
· For SSB/CSI-RS-based CMR+IMR, the value of P, and whether or not a single P value for both CMR and IMR
· Option-1: Define a single P for both CMR and IMR. A L1-SINR measurement occasion is considered as available only when the CMR and the associated IMR are non-overlapped with measurement gap or SMTC window.
· Option-2: No requirement when CMR or IMR is fully overlapped with MG. The variable P used for defining L1-SINR measurement period could can be defined as the maximum value between PCMR and PIMR, where
· PCMR is the scaling factor for CMR according to the principles of defining variable P for L1-RSRP measurement.
· PIMR is the scaling factor for IMR according to the principles of defining variable P for L1-RSRP measurement.
· Extend single carrier requirement to CA:
· FFS how to extend single carrier requirements to CA case e.g., under the assumption the offset of SMTC occasion cross multiple CCs are the same.
· The same approach concluded from Rel-15 TEI discussion to L1-RSRP measurement requirement can be reused. 
· “Repetition = On” for NZP-IMR: 
· For L1-SINR measurement with dedicated configured NZP-IMR, the expected UE behaviour and possibility of “repetition=on”:
· (a) For L1-SINR measurement, if NZP-IMR is not configured with repetition parameter:
· FFS whether or not L1-SINR measurement requirement is applicable. 
· (b) For L1-SINR measurement, no requirement for the following cases:
· SSB based CMR and NZP-IMR configured with “repetition = ON”
· NZP CSI-RS based CMR configured with “repetition = OFF” and NZP-IMR configured with “repetition = ON”
· NZP CSI-RS based CMR configured with “repetition = ON” and NZP-IMR configured with “repetition = OFF”
· For SSB-based CMR+IMR, scaling factor N under different conditions of “repetition” field of IMR:
· For SSB-based CMR+IMR L1-SINR measurement, the scaling factor of N=8. 
· For IMR (NZP CSI-RS) with “repetition = ON”, FFS no requirement shall be applied;
· For IMR (NZP CSI-RS) with “repetition” not present, FFS no requirement shall be applied;
· For CSI-RS-based CMR+IMR, scaling factor N under different conditions of “repetition” field of IMR:
· CSI-RS-based CMR+IMR L1-SINR measurement, 
· The scaling factor of N is defined as the same as CSI-RS based L1-RSRP measurement, i.e., only considering CMR: 
· N=1, if CSI-RS resource in a resource set configured with repetition=off is configured as CMR
· N= ceil(maxNumberRxBeam / Nres_per_set), if CSI-RS resource in a resource set configured with repetition=on is configured as CMR.
· The requirement is applied when CSI-RS based CMR and NZP-IMR are configured with the same repetition pattern.
· The requirement is applied only when the number of CSI-RS resource in the resource set is same for both CSI-RS based CMR and NZP-IMR 
· The requirement is applied for CMR configured with “OFF” only if the QCL of CMR is provided. 
· For L1-SINR measurement with dedicated configured ZP-IMR:
· “Repetition” field is not present for CSI-IM configuration 
· Measurement Restriction and Scheduling Availability
· Measurement Restriction
· Measurement restriction requirement is defined under three kinds of signals for measurement, i.e., SSB, CSI-RS and CSI-IM. See draft CR R4-2003539 for details. 
· For CMR+IMR scenario, longer L1-SINR measurement period is expected when either CMR or IMR is with measurement restriction.
· Scheduling restriction
· The scheduling restriction due to L1-SINR shall be further studied in RAN4.
· Side condition and Others
· L1-SINR measurement side condition for Es/Iot for CMR+NZP-IMR
· Es/Iot on CMR and NZP-IMR:
· (1) Es/Iot >=0dB and <=25dB, and the resultant L1-SINR should be greater than -3 dB.
· (2) CMR Es/Iot = NZP-IMR Es/Iot, and CMR Es/Iot and NZP-IMR Es/Iot will be both specified.

Agreement 
SCell Beam failure recovery
· BFD and CBD on SCell
· BFD Sharing factor for FR2 inter-band CA, FR1 CA and FR1-FR2 CA
· It is assumed that UE performance can’t be guaranteed by RAN4 requirement if UE is required to perform BFD/CBD on more than 1 serving cell per band.
· For FR1 inter-band CA: 
· FFS: 
· Option 1: The sharing factor is proportional to the number of bands on which UE is performing BFD/CBD. 
· Option 2: The sharing factor is proportional to the number of bands on which UE is performing BFD/CBD only for SCell
· For FR2 inter-band CA: 
· FFS
· For FR1-FR2 inter-band CA: 
· FFS
· CBD Sharing factor for FR2 inter-band CA, FR1 CA and FR1-FR2 CA: 
· Apply the same conclusion from BFD sharing factor.  
· SCell Beam Failure Recovery Request
· Necessity of Requirement of Step-1 of BFRQ on SCell
· RAN4 should define the requirement of PUCCH-based link recovery request (LLR), in which UE reports beam failure event through a dedicated SR like PUCCH resources. 
· How the requirement of Step-1 of BFRQ on SCell should be defined:
· Option 1: The requirement will be defined as: 
· After detecting beam failure in a 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 or SCell within a period T
· FFS UE need to start BFRQ step 1 (SR on PUCCH for SCell BFR) after UE detects one candidate beam in SCell greater than the configured threshold (or UE detects no candidate beams greater than the configured threshold)
· Where T is equal to the periodicity of PUCCH that has been configured with schedulingRequestForBFR.
· Option 2: After detecting beam failure in an SCell, UE is required to transmit scheduling request on PUCCH configured for SR for BFR within a period T, where 
· T = T1 x Ceil((T2 + D) / T1),
· T1 is equal to the periodicity of PUCCH configured with schedulingRequestForBFR. 
· T2 is the time to perform the candidate beam detection.
· If network configures beamFailureRecoveryTimer, T2 = MIN(beamFailureRecoveryTimer, TEvaluate_CBD)
· If network does not configure beamFailureRecoveryTimer, T2 = TEvaluate_CBD.
· TEvaluate_CBD is the evaluation period for candidate beam detection specified in TS38.133 8.5.5 and 8.5.6. 
· D is the UE Processing time. D=0 if not necessary. 
· If requirement is introduced, whether to define the delay requirement of BFR procedure in PCell/PSCell in Rel-16:
· If SCell BFRQ requirement is introduced, no need to define the delay requirement of BFR procedure in Pcell/PSCell in Rel-16
Agreement 
RRM requirement impact to enable multi-TRP transmission
· The necessity of change on intra-band EN-DC MRTD/MTTD to enable multi-TRP transmission
· Option 1: To remove Rel-15 co-located deployment assumption for intra-band EN-DC, the following three text proposals is adopted to MRTD/MTTD requirement in TS38.133: 
· “For intra-band EN-DC, only co-located deployment is applied.” is changed to “For intra-band EN-DC without multi-TRP transmission in NR PSCell, only co-located deployment is applied.” In Section 7.5.3/7.6.3.
· Additional Note is captured in Table 7.5.3-1, i.e., “Note 3: In the case of multi-TRP transmission deployed, the requirement of maximum transmission timing difference shall not be applicable to NR signals to multiple TRPs.”
· Additional Note is captured in Table 7.6.3-1, i.e., “Note 2: In the case of multi-TRP transmission deployed, the requirement of maximum receive timing difference shall not be applicable to NR signals from multiple TRPs. If the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation shall be expected.”
· Option 2: Don’t change existing intra-band EN-DC MRTD/MTTD requirements due to multi-TRP transmission.
· The necessity of change on FR1 intra-band CA MRTD to enable multi-TRP transmission
· Option 1: To remove Rel-15 co-located deployment assumption for intra-band CA, the following two text proposals is adopted to MRTD requirement in TS38.133: 
· “For intra-band CA, only co-located deployment is applied.” is changed to “For intra-band CA without multi-TRP transmission, only co-located deployment is applied.” In Section 7.6.4.
· Additional Note is captured in Table 7.6.4-1, i.e., “Note 2: In the case of multi-TRP transmission deployed, the requirement of maximum receive timing difference shall not be applicable to NR signals from multiple TRPs.”
· Option 2: Don’t change existing FR1 intra-band CA MRTD due to multi-TRP transmission.
· The necessity of change on FR2 intra-band CA MRTD to enable multi-TRP transmission
· No need to change MRTD requirement for FR2 intra-band CA scenario

3. Demodulation and CSI performance requirement: 

For eMIMO demodulation requirement, the way forward R4-2005529 and R4-2005530 were approved, with following agreements achieved:

Agreement: 
· Test scope: 
· No Performance requirements for DMRS enhancement in DL and UL
· FFS to define PDSCH requirement scheduled by single-DCI based multi-TRP/Panel transmission for eMBB
· FFS to define PDSCH requirement scheduled by single-DCI based multi-TRP/Panel transmission for URLLC
· General Test set-up for PDSCH requirements with multi-TRP/Panel transmission for eMBB
· Test scenarios
· FR1:  Define PDSCH requirement with cover scenarios with simultaneous reception from multi-TRP/Panel for eMBB
· FR2:  
· No PDSCH requirements with serval impendent Rx beam and simultaneous reception from multi-TRP/Panel for eMBB in FR2
· FFS on define PDSCH with covering scenarios with only 1 Rx beam with and simultaneous reception from multi-TRP/Panel for eMBB
· SCS and CHBW
· FR1
· FDD SCS =15KHz, 10 MHz
· TDD SCS =30KHz, 40 MHZ
· FFS for FR2
· TDD SCS =120KHz, 100 MHz
· TCI state configuration and QCI-info for FR1:
	TCI index
	Information
	FR1

	TCI state #0
	Type 1 QCL information 
	SSB index
	SSB #0

	
	
	QCL Type
	Type C

	
	Type 2 QCL information
	SSB index
	N/A

	
	
	QCL Type
	N/A

	TCI state #1
	Type 1 QCL information 
	CSI-RS resource
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	N/A

	
	
	QCL Type
	N/A

	TCI state #2
	Type 1 QCL information 
	CSI-RS resource
	CSI-RS resource 2 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	N/A

	
	
	QCL Type
	N/A



· TCI state configuration and QCI-info for FR2 (FFS):
	TCI index
	Information
	FR2

	TCI state #0
	Type 1 QCL information 
	SSB index
	SSB #0

	
	
	QCL Type
	Type C

	
	Type 2 QCL information
	SSB index
	SSB #0

	
	
	QCL Type
	Type D

	TCI state #1
	Type 1 QCL information 
	CSI-RS resource
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	Type D

	TCI state #2
	Type 1 QCL information 
	CSI-RS resource
	CSI-RS resource 2 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	CSI-RS resource 1 from ‘CSI-RS for tracking’ configuration

	
	
	QCL Type
	Type D


· Assumption for UE receiver implementation
· The test case design should be ensure receiver implementation agnostic with assumption of single FFT operation
· Time offset configuration: Define with timing offset between two TRPs, the timing offset setting should be ensured that all paths from TRPs are within CP 
· FFS on Set timing offset by scaled with SCS: 
· The following values can be used from LTE Rel-11 CoMP (-0.5us and 2us) as a starting point
	· Timing offset configuration 
· Study suitable upper bounds on propagation delay difference. The following values can be used from LTE Rel-11 CoMP (-0.5us and 2us) as a starting point
· FR1  FDD (15KHz SCS)
· Positive upper bound 
· Option 1:  [2] us
· Other options are not precluded
· FFS on Negative upper bound
· FR1  TDD (30KHz SCS)
· Positive upper bound 
· Option 1:  [1] us 
· Option 2: [2] us
· Other options are not precluded
· FFS on Negative upper bound
· FFS on FR2 TDD (120 KHz)
· Positive upper bound
· Option 1: [0.25] us 
· Other options are not precluded
· FFS on Negative upper bound


· Frequency offset configuration: FFS  
	· Frequency offset configuration 
· FFS on set frequency offset by scaled with SCS
· Study suitable frequency offset configuration with considering [0.1] ppm frequency error. The following values can be used a starting point
· FR1
· FDD (15KHz SCS) :  
· Option 1: 200 Hz
· Option 2: 300Hz
· Other options are not precluded
· TDD (30KHz SCS):  
· Option 1 :300 Hz
· Option 2: 600 Hz
· Other options are not precluded
· FFS on FR2
· TDD (120KHz SCS): (0~600 Hz)
· Other options are not precluded


· TDD pattern
· FR1 
· TDD (30KHz SCS): 7DS2U
· FFS for FR2
· Number of HARQ process
· FR1
· FDD (15KHz SCS):  4
· TDD (30KHz SCS)
· Option 1:  The total number of HARQ process should be limited and not larger then 16 
· TDD (30KHz SCS) 7DS2U : 8; 8+8=16
· Other options are not precluded
· FFS for FR2
· Test set-up for Multi-DCI based on transmission (eMBB)
· PDCCH scheduling
· Configure 2 CORSET pool index for multi-DCI on multi-TRP
· Two CORSET pool index with 0 and 1, each TRP PDCCH with symbol #0 and symbol #1 in time domain and FDMed half bandwidth
· PDSCH scheduling:
· Non-overlapping will be supported for Multi-DCI based on transmission
	· Whether to define PDSCH requirements for other scheduling schemes
· Option 1: at least partial overlapping
· Option 1a: Both partial overlapping and full-overlapping 
· Option 2: only non-overlapping 
· Option 3: Non-overlapping and full-overlapping if no requirements for single-DCI based multi-TRP will be introduced, Otherwise only non-overlapping 
· Option 4: Non-overlapping and partial overlapping if overlapping requirements for single-DCI based on multi-TRP will be introduced, Otherwise both partial and full-overlapping 


· HARQ-ACK 
· Both separate and joint HARQ-ACK feedback can be used in the test setup based on UE capability 
· Configure different scrambling sequences for PDSCH scheduled by Multi-DCI
· UE rate-matching behavior 
· FFS on define PDSCH requirement for UE rate-matching around a configured CRS pattern
· Layer combination for non-overlapping case
· 2 Rx UE: 2+2
· 4 RX UE: 2+2 
· PDCCH/PDSCH configuration for non-overlapping 
	· PDCCH configuration
· Option 1:
· CORESETPoolIndex =0, 1, each with one COREST configured for each PDCCH
· Symbols for PDCCH：0,1
· Number of PRB,  Half of the channel bandwidth with contiguous RB allocation and non-interleaved CCE-to-REG mapping
· K0=0
· AL=8
· Other options not precluded
· PDSCH configuration
· Option 1
· PDSCH resource mapping type: Type A
· Resource allocation type: Type 1
· DM-RS: DM-RS configuration type 1 with single-symbol DM-RS: 1+1
· Antenna ports index: such as {1000,1001} and {1002,1003}, i.e. different CDM groups for two TRPs
· Starting symbol (S): 2
· Time duration (L): 12
· Frequency domain: half of the maximum bandwidth by indicating the start resource block           , the allocated resource blocks
· Other options not preclude
· Option 1
· Layer combination: 2+2
· Number of HARQ process
· FR1 FDD (15KHz SCS): 4
· FR1 TDD (30KHz SCS): 7DS2U with 8, as per the current configuration, 8+8=16 HARQ process
· Timing offset and frequency offset
· 2 us for 15KHz SCS, 1 us for 30KHz SCS
· 200Hz for 15KHz SCS, 400Hz for 30KHz SCS
· Other options not preclude


· Test set-up for Single-DCI based on PDSCH transmission if introduced (eMBB)
· Resource allocation 
· full-overlapping 
· Layer combination 
· 2 Rx UE
· 1+1 
· 4 RX UE
· 1+1 
· Number of TCI state
· Two TCI states configuration 
· Test scope for PDSCH requirement with single DCI based multi-TRP/Panel for URLLC
· FFS on defined PDSCH requirement for single-DCI based URLLC (reliable) multi-TRP/Panel transmission schemes
· FFS on test metric for requirement definition
· Option 1: 70% @max achievable throughput
· Option 2: 1% BLER
· FFS on test scenario for URLLC 
· Option 1:
· For FR1: consider simultaneous and non-simultaneous reception from multi-TRP/Panel
· For FR2: consider non-simultaneous reception from multi-TRP/Panel with single Rx beam at transmission occasion 
· Other options are not precluded:
· URLLC transmission schemes 
· Option 1: 1a; FFS scheme 2a, 2b; Deprioritize scheme 3,4
· Option 2: 1a, 2a, 2b, 3, 4
· Option 3: 2a, 3, 4
· Other options are not precluded
· Applicability rule 
· FFS on applicability rule between URLLC transmission schemes
· FFS on applicability rule between eMBB and URLLC transmission schemes
· PMI test case with Rel-16 Type II codebook 
· Test setup:
· Option 1: Use SU-MIMO test setup as baseline scenario
· Option 2: MU-MIMO test setup
· Option 2a: if needed, discuss under TEI-15
· Number of CSI-RS ports:
· Option 1: 16 ports with (N1,N2) = (4,2) and (O1,O2)=(4,4)
· Option 2 : 32 ports with (N1,N2) = (4,4) and (O1,O2)=(4,4)
· Number of PMI Sub-bands per CQI Sub-band
· Option 1: R = 1
· Option 2: R = 2
· Codebook parameter configuration 
· Option 1: paramCombination-r16: 6, with L =4, pν =1/2, β=1/2 as baseline
· Other options not precluded
· Define requirements only for sub-band PMI reporting.
· Sub-band Size:
· Option 1:
· 4 for FDD with 15kHz SCS, 10MHz CBW
· 8 for TDD with 30kHz SCS, 40MHz CBW
· Option 2: FFS
· Beam-steering model: Take beam steering approach as specified in B.2.3B.4A of TS 36.101 and
· Option 1: Extend it to L > 2 beams
· Option 2: Use it as it is with L = 2 beams.
· Channel Model
· TDLA30-5 as baseline
· Other options not precluded
· MIMO Correlation
· Option 1: XP High
· Option 2: XP Medium
· Down-select to one option based on simulation results in the next meeting
· MCS and Rank 
· MCS 20 (64QAM Table), Rank 2 as baseline
· Other options not precluded
· Test metric for SU-MIMO: Relative Throughput ratio between following PMI and random PMI
· Test metric for MU-MIMO:
· Option 1: Relative Throughput ratio between following PMI for Rel-16 enhanced Type II and Rel-15 Type II codebook for MU-MIMO based test setup
· Other options not precluded
· For initial simulations:
· Use the parameters agreed above
· The remaining parameters will be same as for Rel-15 Type II codebook simulation assumptions in R4-2005550

The following agreements and conclusions were made in RAN4 #95-e:
1. RF core requirement: 

For Reduced PAPR pi/2-BPSK DMRS for FR1:
· No further agreement or way forward achieved due to different observations on the whether or not the necessary MPR improvement with Pi/2 BPSK DMRS and corresponding requirement can be identified. 

For uplink full power transmission, WF on Uplink Full Power Transmission (R4-2008462) was approved, with following agreements, and CR (R4-2008463) to TS38.101-1 on introduction of uplink full power transmission for FR1 UE is endorsed: 
Agreement 
· For Uplink Full Power Transmission (ULFPTx) feature in FR2
· 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 applied.
· UE declaring Mode 1 support requirements with DCI 0_0 or single SRS port with DCI 0_1
· For Mode-1 UE, UE is mandated to produce declared full power when it is configured for single SRS port (either with DCI_0_0 or single SRS port with DCI_0_1)
· Maximum number of TX antenna connectors: 
· For Rel-15 and Rel-16 UE (supporting or not supporting ULFPTx feature), the maximum number of TX antenna connectors is 2.
· For 2 TX antenna connectors with PA1 and PA2, transmit a multi-port SRS resource (i.e., 2TX port) in which both SRS are achieved by PA1+PA2 together:
· Option-1: Not allowed in RAN4 specification
· Option-2: Allowed in RAN4 specification.
· Option-3: Dependent on UE implementation, no specification impact
· Explanation for the above case: 
· For a UE with 2 PA, called as PA1 and PA2, there are following two proposed methods to achieve the above multi-port SRS 
· Method-1: SRS port-1 maps to PA1, SRS port-2 maps to PA2
· Method-2: SRS port-1 maps to PA1+PA2, SRS port-2 maps to PA1+PA2
· The selection of three options above is about whether or not Method-1 and 2 are needed to be reflected in RAN4 specification. Send LS to RAN1 for this issue.
· Transparent TxD’s applicability for UEs supporting or not supporting ULFPTx in Rel-16
· [Reconfirm previous agreement] “The applicability of Transparent TxD is NOT related to UE supporting or not supporting Rel-16 ULFPTx”
· [Newly added] In Rel-16, RAN4 ULFPTx requirement needs to allow UE to use transparent TxD to achieve the required transmission power in following cases: 
· Mode-1 UE use transparent TxD for single SRS port (either with DCI_0_0 or single SRS port with DCI_0_1)
· FFS transparent TxD can be used for UE configured with two SRS ports
· Necessity of new RAN4 UE feature for ULFPTx
· RAN4 don’t need to introduce additional UE feature for eMIMO ULFPTx, because the needed UE features have already been introduced or discussed by RAN1.

LS (R4-2009171) on feasibility of ULFPTx modes and transparent TxD for certain UE implementations to RAN1 was approved: 

	· LS on feasibility of ULFPTx modes and transparent TxD for certain UE implementations:
· In RAN4 study of ULFPTx under eMIMO WI, enabling transparent Tx diversity (TxD) was agreed at least from Rel-16, and the applicability of transparent TxD is NOT related to UE supporting or not supporting Rel-16 ULFPTx. Two possible cases were identified in RAN4 to use transparent TxD to achieve the required transmission power, i.e. for a FR1 UE having two TX branches/antennae,
· First case: Transparent TxD for UE configured with single SRS port (either with DCI_0_0 or single SRS port with DCI_0_1);
· Second case: Transparent TxD for UE configured with 2 SRS ports (FFS whether TxD is feasible in this case).
· For the second case, two possible methods to transmit a multi-port SRS resource (i.e. 2Tx ports) with two PAs (PA1 and PA2) were considered, i.e. 
· Method-1: SRS port-1 maps to PA1, SRS port-2 maps to PA2
· Method-2: SRS port-1 maps to PA1+PA2, SRS port-2 maps to PA1+PA2
· In order to make progress of corresponding discussion of transparent TxD related issues, RAN4 would like to get some clarification from RAN1 for the feasibility of the second case.
· Question 1: Whether the two mentioned methods are both feasible to transmit the full output power?
· Question 2: If answer is yes, which ULFPTx modes can be supported for these two methods?

· Furthermore, RAN4 discussed that the feasibility of different ULFPTx modes in FR2 UE. The ULFPTx mode-1 for FR2 UE has been confirmed to be feasible, while companies have different understandings for the other two modes (i.e., mode-1 and the other mode). RAN4 would like to get some clarification from RAN1 for the feasibility of the other two modes. 
· Question 3: Whether the ULFPTx mode-2 and the other ULPFTx mode are feasible for FR2 UE?

To: 3GPP TSG RAN WG1.
ACTION: RAN4 kindly asks RAN1 to provide the clarification on above questions from RAN1 perspective.




2. RRM core requirement: 

The way forward on RRM requirement for NR eMIMO work item was approved (R4-2008618), and the following three CRs are agreed: 
· CR to TS38.133 on introduction of L1-SINR measurement requirement, agreed in R4-2009274. 
· CR to TS38.133 on introduction of SCell BFD and CBD, agreed in R4-2008620. 
· CR to TS38.133 on introduction of SCell BFRQ procedure, agreed in R4-2008621. 

Specifically, the following agreements were achieved in RAN4 Chairman notes and approved way forward. 

Agreement 
L1-SINR measurement: 
· For SSB/CSI-RS-based CMR+IMR L1-SINR measurement:
· No requirement when CMR or IMR is fully overlapped with MG. 
· The variable P used for defining L1-SINR measurement period could can be defined as the maximum value between PCMR and PIMR, where
· PCMR is the scaling factor for CMR according to the principles of defining variable P for L1-RSRP measurement.
· PIMR is the scaling factor for IMR according to the principles of defining variable P for L1-RSRP measurement.
· For extending single carrier requirement to CA for L1-SINR measurement:
· Follow the conclusion from extending single carrier requirement to CA for L1-RSRP measurement in Rel-15 TEI. 
· For SSB-based CMR+IMR with NZP IMR configured with “repetition = ON”:
· No measurement period requirement shall be applied. 
· For L1-SINR measurement with dedicated configured NZP-IMR, the expected UE behavior if NZP-IMR is not configured with “repetition” field: 
· In RAN4 requirement, the FR2 scaling factor N is defined only based on CMR configuration. 
· In RAN4 requirement, there is no need to specify the expected UE behavior/requirement if NZP-IMR is not configured with “repetition” field, because the expected UE behavior is already specified in RAN1 and RAN2 specification. 
· Scheduling restriction due to L1-SINR measurement
· The scheduling restriction due to L1-SINR shall be based on the framework of scheduling restriction due to Rel-15 L1-RSRP measurement.

Agreement 
SCell Beam Failure Recovery
· BFD/CBD Sharing factor for FR1 inter-band CA
· The sharing factor is proportional to the number of bands on which UE is performing BFD/CBD only for SCell. 
· Sharing factor for BFD/CBD measurement on PCell/PSCell:
· No scaling factor is introduced for BFD/CBD measurements on PCell/PSCell.
· BFD/CBD Sharing factor for FR2 inter-band CA and FR1-FR2 CA
· Define sharing factor as:
· In FR2 inter-band CA, the sharing factor is proportional to the number of bands on which UE is performing BFD/CBD only for SCell.
· UE is required to perform BFD/CBD in only one band among a set of bands that it can receive with the common beam.”
· In FR1+FR2 CA, sharing factor shall be introduced, and the sharing factors is the sum of the sharing factor of FR1 and the sharing factor of FR2. 
· SCell Beam Failure Recovery Request
· The requirement for beam failure recovery request is defined as:
· After detecting beam failure in an SCell, UE is required to transmit scheduling request on PUCCH configured for SR for BFR within a period T, where 
· T = T1 x Ceil((T2 + D) / T1),
· T1 is equal to the periodicity of PUCCH configured with schedulingRequestForBFR. 
· T2 is the time to perform the candidate beam detection T2 = TEvaluate_CBD.
· TEvaluate_CBD is the evaluation period for candidate beam detection specified in TS38.133 8.5.5 and 8.5.6. 
· D is the UE Processing time. 
· D = 2ms
· In RAN4#96, companies may further discuss the conclusion of D = 2ms, if problem identified.
Agreement 
DL/UL Beam Indication with Reduced Latency and Overhead
· The necessity of new RRM requirement for MAC-CE based spatial relation update for aperiodic-SRS:
· No new RRM requirement is introduced for the feature of MAC-CE based spatial relation update for aperiodic SRS.

· The necessity of new RRM requirement for MAC-CE based Pathloss RS activation
· Option 1: The agreed UE behavior and requirements for MAC-CE based pathloss RS activation when an activated pathloss RS is not being maintained shall be specified in TS 38.133. 
· Option 2: Follow existing agreement from RAN4 chairman notes, as below: 
	< RAN4#92bis Chairman Notes>
· No RAN4 impact has been identified due to newly introduced
· Mechanism of updating pathloss RS for PUSCH/SRS via MAC-CE.



· How to capture new RRM requirement for MAC-CE based Pathloss RS activation (if any)
· If the necessity of new requirement is confirmed (in the discussion on the above listed issue), there are options proposed for how to capture new RRM requirement:
· Option 1: in Rel-16 TEI. 
· Option 2: in Rel-17 scope. 
· Option 3: in Rel-16 eMIMO WI. 
· Option 4: No new requirement needed at all. 

Agreement 
Multi-TRxP Transmission
· “Co-located deployment assumption” and its impact on multi-TRxP transmission
· FFS whether or not “co-located deployment” in intra-band EN-DC and intra-band FR1 CA MRTD requirement needs to be revised to enable multi-TRxP transmission on NR cells. 
· FFS the reference timing of each multi-TRxP enabled carrier to find MRTD/MTTD in EN-DC scenarios. 
· For FR1 Intra-band CA, RRM MRTD requirement impact due to enabling multi-TRxP transmission in Rel-16:
· RAN4 apply the same conclusion as intra-band EN-DC.

3. Demodulation and CSI performance requirement: 

Following way forwards and simulation assumption for PDSCH requirements, PMI requirements approved:
· R4-2008813	WF for general and PDSCH requirements with Single-DCI SDM scheme and Multi-DCI transmission schemes (eMBB)
· R4-2008814	WF for PDSCH requirements with Single-DCI based multi-TRP/Panel transmission schemes (URLLC)
· R4-2008815	Simulation assumption for PDSCH requirements with Single-DCI SDM scheme and Multi-DCI transmission schemes
· R4-2008816	WF for PMI test case with Rel-16 Type II codebook


Agreement: 
Test scope: 
· Introduce PDSCH requirement with single-DCI based multi-TRP/Panel SDM transmission scheme  for eMBB
· FFS  whether to define PDSCH requirement with single-DCI based multi-TRP/Panel transmission schemes for URLLCFFS whether to define PDSCH requirement with multi-TRP/Panel transmission schemes in FR2 

Agreement: 
General test set-up for PDSCH requirements for eMBB
· Reference for timing offset/frequency offset
· Option 1: 
· Using TO which carry on SSB transmission with default TCI state #0 as the reference TP (TP1)
· Timing offset = timing offset among TP2 and TP1
· Frequency offset = frequency offset among TP2 and TP1
· Other options not precluded
· Baseline receiver assumption for FFT window timing
· Option 1: Assuming UE always fix FFT timing based on TCI state #0 (TP1) as baseline assumption to define RAN4 performance requirements
· Option 2: FFT timing based on TRP with the highest RSRP on sync signals + fixed timing shift
· Option 3: FFT timing based on nearest TRP
· Other options not precluded
· Timing offset among multi-panel/TRP
· Timing offset values
· Option 1: , = [-0.5, 2]μs
· Option 2: ,  = 2μs 
· Option 3: FFS on introducing timing offset which scaled with SCS ∆t=2^(−μ) ∆t1, Candidate values for simulation purpose:{-1,-0.5,1,3}
· Values for requirements definition should be derived based on performance analysis and analysis on typical TO distributions. Final values should ensure that reasonable UE implementations can meet the requirements
· Frequency offset among multi-panel/TRP
· 200Hz for FR1 FDD 15KHz, 300KHz for FR1 TDD 30KHz
· TRS/CRS-RS configuration
· Taking non-colliding TRS/CSI-RS in multi-TRP/panel as baseline assumption meanwhile interested companies are encouraged to bring more analysis and evaluation results for non-colliding and colliding cases. 
· Multi-DCI based PDSCH requirements
· Resource allocation
· Option 1: Only non-overlapping
· Option 2: Both non-overlapping and full-overlapping cases
· CRS rate-matching
· Do not define performance requirements for multi-DCI based multi-TRP with UE rate-matching around configured CRS pattern
· PDCCH configuration
· K0=0, AL=8
· PDSCH configuration for each TRP
· PDSCH resource mapping type : Type A
· Resource allocation type : Type 1
· DM-RS configuration: type 1 with single-symbol DM-RS: 1+1
· Antenna ports indexes: {1000,1001} and {1002,1003}, i.e. different CDM groups for two TRPs
· Starting symbol (S): 2
· Time duration (L): 12
· Frequency domain: half of the maximum bandwidth by indicating the start resource block, the allocated resource blocks
· Antenna configuration
· Option 1: only 2T2R, 2T4R
· Option 2: Both 2T2R, 2T4R and 4T2R, 4T4R
· Number of test cases
· Option1: 3 test cases per duplex mode
· Test 2a Multi-DCI with frequency offset and Non-overlapping scheduling
· Test 2b Multi-DCI with positive time offset and Non-overlapping scheduling
· Test 2c Multi-DCI with negative time offset and overlapping scheduling 
· Other options are not preclude
· Single-DCI based multi-TRP/Panel
· Introduce PDSCH demodulation requirements for single-DCI based SDM scheme with full-overlapping resource allocation
· Layer combination: 1+1 for both 2Rx and 4Rx
· Number of TCI state: Two TCI states configuration
· Number of test cases
· Option 1: 3 test cases per duplex mode
· Test 1a Single DCI with frequency offset and overlapping scheduling
· Test 1b Single DCI with positive time offset and overlapping scheduling
· Test 1c Single DCI with negative time offset and overlapping scheduling
· Other options are not precluded
· Performance requirements for multi-panel/TRP in FR2 (FFS)
· Necessity of introducing test case(s) for multi-panel/TRP transmission schemes in FR2
· Option 1: No
· Option 2: Do not define FR2 requirements for simultaneous reception from multi-TRP/Panel (eMBB) and Study testability for FR2 single-DCI based multi-TRP schemes 3 and 4 
· Option 3: Further discuss technical details and relevance of single wide Rx beam reception in FR2
· TCI state configuration for FR2
· Option 1:  Single Type D
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· Other options not precluded
Agreement: 
PDSCH requirements with Single-DCI based multi-TRP/Panel transmission for URLLC
· Necessity of PDSCH requirements
· Whether already agreed requirements for multi-DCI based and single-DCI based multi-TRP transmission scheme and URLLC single-TRP requirements can cover single DCI based URLLC multi-TRP transmission schemes
· Option 1: Yes. FDM schemes can be verified by multi-DCI based and single-DCI based SDM multi-TRP transmission schemes. TDM schemes can be verified by single-DCI based SDM multi-TRP transmission scheme and URLLC single-TRP slot aggregation
· Option 2: No. Each scheme is a separate UE feature. Different resource allocation approach comparing to single-DCI based SDM multi-TRP transmission scheme. Different CDM group and TBS calculation assumptions comparing to multi-DCI based and single-DCI based SDM multi-TRP transmission schemes. Non-synchronized (with TO/FO) transmission comparing to single TRP URLLC slot aggregation scenario. Specific sub-features for some schemes as: CW combining, number of repetitions.
· Option 3: Cannot cover at least FDM scheme A.
· PDSCH requirements introduction
· Whether to define requirements for single DCI-based multi-TRP/Panel URLLC schemes
· Option 1: Not need to define
· Option 2a: Yes, for schemes 2a, 2b,3 and 4
· Option 2b: Yes, only for one scheme from FDM schemes and one from TDM schemes
· Make decision on whether to introduce test cases in Q3 2020
· Interested companies are encouraged to provide simulation assumption on the next meeting in order to have sufficient time for requirements definition if they will be agreed to introduce on the next meeting
· Further discuss test applicability rule (if requirements will be agreed to define)
· Option 1: FDM scheme is skipped if UE passes the multi-DCI based multi-TRP transmission and/or TDM scheme is skipped if UE passes URLLC slot aggregation requirements
· Other options are not precluded.
· Test metric for requirements definition
· Option1: 1% BLER which is more suitable for URLLC service
· Option2: 70% @ max throughput

For CSI requirement, the way forward R4-2008816 was approved, with following agreements achieved. 

Agreement: 
Enhanced type II Test setup
· Test setup
· Option 1: Only use SU-MIMO test setup, i.e, one tested UE
· Option 2: MU-MIMO based test setup,  i.e., one tested UE + one co-scheduled UE (generated by TE)
· The baseline receiver assumption is UE without interference cancellation capability with/without co-scheduled UE
· Under the baseline UE receiver assumption, the PMI calculation processing will not change with and without co-scheduled UE.
· TE vendors are encouraged to provide feedback for the test feasibility of MU-MIMO test setup. 
· Proponents for each option need to provide technical analysis for how the test set-up can guarantee UE PMI reporting requirements with enhanced type II codebook for its intended purpose.
· Test Parameters for option 1 Test setup
· Number of CSI-RS ports:
· Option 1: 16 ports with (N1,N2) = (4,2) and (O1,O2)=(4,4) as baseline
· Option 2: 32 ports with (N1,N2) = (4,4) and (O1,O2)=(4,4)
· Number of PMI Sub-bands per CQI Sub-band
· Option 1: R=1 as baseline
· Option 2: R=2
· Codebook parameter configuration 
· Option 1: paramCombination-r16: 6, with L =4, pν =1/2, β=1/2 as baseline
· Other options not precluded
· Sub-band size
· Option 1:
· 4 for FDD with 15kHz SCS, 10MHz CBW
· 8 for TDD with 30kHz SCS, 40MHz CBW
· Option 2:
· 8 for FDD with 15kHz SCS, 10MHz CBW
· 16 for TDD with 30kHz SCS, 40MHz CBW
· Beam-Steering Model
· Configure only two beams in beam steering model for Rel-16 Type II test cases.
· FFS how to specify beam steering model into specification. 
· Option 1: Same as specified in B.2.3B.4A of TS 36.101
· Option 2: Specify using generic number of beams.
· Channel Model
· TDLA30-5 as baseline
· Other options not precluded
· MIMO Correlation
· Option 1: XP high
· Option 2: XP medium
· Down-select to one option based on simulation results in the next meeting
· MCS and Rank
· MCS 20 (64QAM Table), Rank 2 as baseline
· Other options not precluded
· Simulation Assumption for option 1 test setup
· For initial simulations
· Use the parameters listed in previous slides.
· The remaining parameters will be same as for Rel-15 type II codebook simulation assumption in R4-2008847
· Test Parameters for option 2 Test setup
· Number of CSI-RS ports:
· Option 1: 16 ports with (N1,N2) = (4,2) and (O1,O2)=(4,4) as baseline
· Option 2: 32 ports with (N1,N2) = (4,4) and (O1,O2)=(4,4)
· Number of PMI Sub-bands per CQI Sub-band
· Option 1: R=1 as baseline
· Option 2: R=2
· Codebook parameter configuration 
· Option 1: paramCombination-r16: 6, with L =4, pν =1/2, β=1/2 as baseline
· Other options not precluded
· Sub-band Size
· Option 1:
· 4 for FDD with 15kHz SCS, 10MHz CBW
· 8 for TDD with 30kHz SCS, 40MHz CBW
· Option 2:
· 8 for FDD with 15kHz SCS, 10MHz CBW
· 16 for TDD with 30kHz SCS, 40MHz CBW
· Beam-Steering Model
· Configure only two beams in beam steering model for Rel-16 Type II 
· FFS how to specify beam steering model into specification. 
· Option 1: Same as specified in B.2.3B.4A of TS 36.101
· Option 2: Specify using generic number of beams.
· FFS if beam steering model needs to be modified to account for co-scheduled UE.
· Channel Model
· TDLA30-5 as baseline
· Other options not precluded
· MIMO Correlation
· Option 1: XP High
· Option 2: XP Medium
· Down-select to one option based on simulation results in the next meeting
· MCS and Rank
· MCS 20 (64QAM Table), Rank 2 as baseline
· Other options not precluded
· Test Metric
· Option 1: Relative Throughput ratio between following PMI for Rel-16 enhanced Type II and Rel-15 Type II codebook.
· Option 2: Relative throughput ratio between following PMI and random PMI.
· Other options not precluded.
· Channel model for co-scheduled UE
· Option 1: Possibility for spatially separated from DUT
· Other options not precluded
· Scheduling mode:
· Option 1: Zero-forcing
· Other options not precluded
· DCI value for antenna mapping (Table 7.3.1.2.2-2 from 38.212):
· Option 1: DUT = 3 with DMRS seed=0, co-scheduled UE=5 with random DMRS seed (Rank 1, DMRS antenna port mapping 1000 for DUT, 1002 for co-scheduled UE)
· Option 2: DUT = 7 with DMRS seed=0, co-scheduled UE=8 with random DMRS seed, (Rank 2, DMRS antenna port mapping [1000, 1001] for DUT, [1002, 1003] for co-scheduled UE)
· Other options not precluded

2.4.2	Remaining Open issues
1. RF core requirement: 
a. Remaining issues on uplink full power transmission: 
i. Incomplete RF requirement for UL full power transmission feature. 
b. Remaining issues on reduced PAPR pi/2-BPSK DMRS: 
i. Identify necessary MPR improvement with Pi/2 BPSK DMRS and corresponding requirement if any. 

2. RRM core requirement: 
a. Remaining issues on L1-SINR measurement: 
i. N/A;
b. Remaining issues on SCell beam failure recovery:
i. N/A
c. Remaining issues on DL/UL beam indication with reduced latency and overhead:
i. FFS the necessity of new RRM requirement for MAC-CE based Pathloss RS activation
d. Remaining issues on Multi-TRP transmission: 
i. FFS the necessity of RRM requirement change on intra-band CA/EN-DC MRTD/MTTD to enable multi-TRP transmission.

3. Demodulation and CSI performance requirement: 
a. Remaining issues on test scope of demodulation and CSI requirement
i. FFS whether introduce PDSCH requirement with single DCI based multi-TRP/Panel transmission   schemes for URLLC
ii. FFS whether introduce PDSCH requirement with multi-TRP/Panel transmission schemes in FR2 
b. Remaining issues on PDSCH demodulation requirements based on multi-TRP transmission
i. Remaining test parameters for PDSCH requirements with multi-Panel/TRP transmission schemes , and  performance requirements for corresponding test cases
ii. Test set up for single–DCI based on PDSCH transmission with multi-Panel/TRP transmission (URLLC) if introduced, and corresponding performance requirements and test applicability rules 
c. Remaining issues on PMI reporting requirement of Rel-16 type II codebook
i. Test parameters and performance requirements for PMI test case with Rel-16 Type II codebook 


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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