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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#111-e:
1. MAC open issues
Offline discussion 101: eMIMO MAC corrections
·  Agree the CR R2-2006779 with TP as shown below:
“Candidate RS ID: This field is set to the index of an SSB with SS-RSRP above rsrp-ThresholdBFR amongst the SSBs in candidateBeamRSSCellList or to the index of a CSI-RS with CSI-RSRP above rsrp-ThresholdBFR amongst the CSI-RSs in candidateBeamRSSCellList. Index of an SSB or CSI-RS is the index of an entry in candidateBeamRSSCellList corresponding to the SSB or CSI-RS. Index 0 corresponds to the first entry in the candidateBeamRSSCellList, index 1 corresponds to the second entry in the list and so on. The length of this field is 6 bits.”
· Agree the CR R2-2007736 as is.
· Agree the CR R2-2007485 with TP as shown below (also keep the change in 5.17)
“Pending SR triggered prior to the MAC PDU assembly for beam failure recovery of an SCell shall be cancelled and respective sr-ProhibitTimer shall be stopped when the MAC PDU is transmitted and this PDU includes an BFR MAC CE or Truncated BFR MAC CE which contains beam failure recovery information of that SCell. Pending SR triggered for beam failure recovery of an SCell shall be cancelled upon deactivation of that SCell (as defined in clause 5.9).
· The CRs CR R2-2006797 and R2-2007526 are not pursued.
· Add a note to clarify that information about a failed SCell may not be included in MAC CE until the candidate RSs are evaluated according to requirements in RAN4 specification.
Example TP for the NOTE:
“NOTE:     When the MAC entity has pending BFR for an SCell and the candidate beam detection is not completed according to the requirement in [x, 38.133], it need not report SCell as failed in a BFR MAC CE or truncated BFR MAC CE; MAC CE need not be generated if there is no other failed SCell to report.”
· Replace the SUL flag in SRS spatial Relation Indication MAC CE with R bit.
2. RRC open issues
Offline discussion 112: eMIMO RRC aspects
R2-2008217	Summary of offline 112 - RRC corrections for eMIMO	Ericsson	discussion	Rel-16	NR_eMIMO-Core
Proposal 1: Agree to refer to TS 38.213 and to remove the restrictions from 38.331, for both versions of the specification.
· Agreed. Draft 2 CRs for 38.331 (R15 and R16) (can comeback to the R15 CR if we find issues)
Proposal 3: RAN2 to discuss to add reference to TS 38.213 in TS 38.306 in field description of multipleCORESET as well as the “up to 3”.
· Principle is agreed. Check the wording to ensure that it's up to 3 in total per BWP (including CORESET#0)
· Draft 2 CRs for 38.306 (R15 and R16) (can comeback to the R15 CR if we find issues)
Proposal 3bis: RAN2 to discuss to add reference to TS 38.213 in TS 38.306 in field description of multiDCI-multiTRP as well as the “up to total 16 CORESETs per UE”.
· Further to discuss as part of offline 015 to add reference to TS 38.213 in TS 38.306 in field description of multiDCI-multiTRP as well as the “up to total 16 CORESETs per UE”.

2.2.2	Remaining Open issues 
· None

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 #96-e:
1. RF core requirement: 

For reduced PAPR pi/2-BPSK DMRS, the following agreements were achieved in GTW session.
Agreement: 
· Solution-1 is agreed except the MPR value for the edge case
· Focus on finding compromise on the MPR value for the edge case at this meeting
Note: Solution-1 mentioned in above agreement is rapporteur proposed compromise solution:
· RAN4 only identify MPR requirement impact due to introduced pi/2 BPSK DMRS for
· Rel-16 PC3 UE with Pi/2 BPSK DMRS if IE powerBoostPi2BPSK = 0
· and corresponding requirement shall be defined as: 
· MPR=0 is feasible for edge, outer and inner allocations 
· CR (R4-2010029) shall be revised accordingly.
Based this agreement, the following CR was agreed to introduce UE RF requirement for pi/BPSK
· CR (R4-2011942) to TS38.101-1 to introduce UE RF requirement for pi/2 BPSK DMRS if IE powerBoostPi2BPSK=0.

For uplink full power transmission, the following CRs were agreed to introduce UE RF requirement for FR1 and FR2 respectively
· CR (R4-2011762) to TS38.101-1 to introduce Full Power Transmission UE Requirement for FR1;
· CR (R4-2011920) to TS38.101-2 to introduce Full Power Transmission UE Requirement for FR2. 
And RAN4 achieved agreement to further discuss MPR issues for all 2TX related PC2 and PC3 UEs as follows:
Agreement: 
· For PC2 and PC3, MPR issues related to 2TX, including UL-MIMO, uplink full power transmission, and TxD, will be further discussed in TEI16.

2. RRM core requirement: 

The way forward on completing Rel-16 eMIMO RRM core requirement was approved (R4-2012146), and the following CRs are agreed:
· CR (R4-2012148) to TS38.133 on introduction of MAC-CE-based pathloss RS Activation Delay Requirement;
· CR (R4-2012147) to TS38.133 on correction for L1-SINR measurement requirement applicability and others;
· CR (R4-2010465) to TS38.133 on correction for adding reference to L1-SINR measurement mapping table.

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

For DL/UL Beam Indication with Reduced Latency and Overhead - MAC-CE based pathloss RS activation: 
Agreement 
· MAC-CE based pathloss RS activation procedure: 
· RAN4 specify known/unknown PL RS condition, and specify delay requirement when target PL RS is known.
· No performance test should be defined in Rel-16 to capture this requirement in 38.133 if RAN4 can’t confirm the testability of the pathloss RS activation procedure.
Agreement 
· Delay requirement for MAC-CE based Pathloss RS activation procedure:
· For PL RS known case, n + + 
Agreement 
· No requirement should be defined during the transition period of the applicable timing, i.e., between 1 to 5 measurement samples, for activating/updating PL RS. 
· UE shall apply old pathloss reference signals until the slot n + + , upon receiving PDSCH carrying MAC-CE activation in slot n.

For RRM requirement impact by multi-TRP transmission:
Agreement 
· For multi-TRxP transmissions, RAN4 shall not to specify how UE to determine the reference timing of which TRxP is used for defining MRTD/MTTD requirements in intra-band EN-DC/CA.
· For Rel-16 eMIMO multi-TRxP transmission, 
· No RRM core requirement impact identified on MRTD/MTTD values specified in Rel-15;
· It is RAN4 common understanding that MRTD/MTTD requirements in clauses 7.5.3, 7.6.3 and 7.6.4 is sufficient for support the deployment with multi-DCI based and single-DCI based multi-TRxP transmission.
· UE may assume that all signals from multi-TRxPs of the same serving cell will be received within CP in intra-band contiguous CA scenarios

3. Demodulation and CSI performance requirement:

Following way forwards and simulation assumption for PDSCH requirements, PMI requirements approved:
· R4-2012662	WF for general and PDSCH requirements with Single-DCI SDM scheme and Multi-DCI transmission schemes (eMBB)
Note: The content in R4-2012662 agreed except slide 5, the modification of slide 5 with additional agreement and captured in Chairman Note
· R4-2012663	WF for PDSCH requirements with Single-DCI based multi-TRP/Panel transmission schemes (URLLC)
Note: The content in R4-2012663 agreed except slide 4, the modification of slide 4 with additional agreement and captured in Chairman Note
· R4-2012664	Simulation assumption for PDSCH requirements with Single-DCI SDM scheme and Multi-DCI transmission schemes
· R4-2012761	WF for PMI reporting requirement for NR eMIMO

Agreement: 
Test scope:
· No PDSCH demodulation requirements with multi-Panel/TRP transmission schemes under single Tx/Rx beam with same QCI Type-D in FR2 for Rel-16
· Considering current OTA Test limitation for demodulation test cases, no test cases for multi-TRP transmission with multi-Tx beams in TDM manner (URLLC TDM scheme) in Rel-16; and further discuss in future release with consideration of test ability issue
· Define PDSCH requirement with single-DCI based multi-TRP/Panel transmission schemes for URLLC with test applicability rule 

Agreement: 
General test set-up for PDSCH requirements for eMBB
· Reference for timing offset/frequency offset
· Using TP1 is reference to define timing and frequency offset
· Timing offset = time offset among TP2 and TP1
· Frequency offset = frequency offset among TP2 and TP1
· Baseline receiver assumption for FFT window timing
· It’s up to UE implementation for FFT windowing timing adjustment strategy
· Define performance requirements in receiver agnostic manner
· Meanwhile define RAN4 performance requirements based on the assumption of UE sets FFT timing based on TCI state #0 (TP1 i.e. SSB only transmitted from TP1)
· Timing offset among multi-panel/TRP (FR1 only)
· FR1 FDD with 15KHz
· Positive timing offset: 2us
· Negative timing offset: -0.5us
· FR1 TDD with 30KHz
· Positive timing offset : 1us
· Negative timing offset: -0.25us
· TRS/CSI-RS configuration  
· Introduce the test cases with only non-colliding TRS/CSI-RS in multi-TRP/panel
· Multi-DCI based PDSCH requirement  
· Resource allocation
· Introduce only non-overlapping cases
· Antenna configuration per each TRP
· Only 2T2R, 2T4R
· Number of test cases for single-DCI/multi-DCI 
· Test 1b Single- DCI with positive time offset and overlapping scheduling.
· Test 2a Multi- DCI with frequency offset and negative time offset and non-overlapping scheduling
· FFS on Test 1a Single-DCI with frequency offset and negative time offset and overlapping scheduling.
· Applicability rule 
· Option 1 (if Test 1a will be defined)
· If UE only supports single-DCI based multi-TRP transmission for eMBB, it should be tested with test case 1a and test case 1b
· If UE can support both single-DCI and multi-DCI for eMBB, it should be tested test 2a and test 1b
· Interested companies are encouraged to provide simulation results next meeting for tests 1a, 1b and 2a.

Agreement: 
PDSCH requirements with Single-DCI based multi-TRP/Panel transmission for URLLC
· PDSCH requirements introduction
· Define performance requirement for URLLC transmission schemes with test applicability rule
· Option 1: only FDM scheme A and inter-slot TDM scheme as baseline
· FDM scheme is skipped if UE passes the multi-DCI based multi-TRP Tx requirements and TDM scheme is skipped if UE passes URLLC slot aggregation requirements and anyone of the other multi-TRP Tx requirements
· Other options are not precluded
· Interest companies are encouraged to provide the simulation results for URLLC transmission schemes in the next meeting at least for baseline transmission schemes (FDM scheme A and inter-slot TDM scheme) considering the PDSCH configuration in page 6 and test metric in page 7.
· Number of test cases
· Two test cases per duplex mode
· Option 1
· Test 1a: Single-DCI based  FDM scheme A with frequency offset and negative time offset
· Test 1b: Single-DCI based inter-slot TDM with positive time offset
· Option 2
· Test 1a: Single-DCI based  FDM scheme A with frequency offset and positive time offset
· Test 1b: Single-DCI based inter-slot TDM A with frequency offset and positive time offset
· Other options are not precluded
· PDSCH configuration
· Option 1: 
· Reuse parameters (TDD configuration, SSB and CSI-RS configuration, PDCCH setup, Propagation conditions and TO/FO) from single-DCI based SDM Tx scheme test case
· MCS
· Option1: MCS13
· Option2: MCS19
· Other options 
· Resource configuration

	 
	FDMSchemeA
	Inter-slot TDM

	Mapping type
	Type A

	Resource allocation type
	Type 1

	DMRS configuration
	Type 1,  1+1

	Antenna port index
	{1000} for TCI#1 and {1001} for TCI#2

	Start symbol and time duration
	PDSCH#1: 2, 12
PDSCH#2: 2, 12

	FDD PRB allocation
	PDSCH#1: PRB#0 to PRB#25
PDSCH#2: PRB#26 to PRB#51
	PDSCH#1: PRB#0 to PRB#51
PDSCH#2: PRB#0 to PRB#51

	TDD PRB allocation
	PDSCH#1: PRB#0 to PRB#52
PDSCH#2: PRB#53 to PRB#105
	PDSCH#1: PRB#0 to PRB#105
PDSCH#2: PRB#0 to PRB#105



· Test metric
· Test metric for requirement definition
· Option 1: 1%BLER which is more suitable for URLLC service
· Option 2: 70% @max throughput as in eMBB related test cases

For CSI requirement, the way forward R4-2012761 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)
· Option 3: Using SU-MIMO set-up to Introduce PMI test cases. Meanwhile a MU-MIMO setup based demodulation test with test metric of either follow PMI based or random PMI based throughput can be introduced 
· 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.
· Test purpose of such requirements is to verify UE PMI reporting accuracy following NW configuration with RAN1 feature: enhanced type II codebook
· There is no restriction for gNB scheduling with such requirements. 
· RAN4 need to ensure UE reporting PMI follow Type II codebook other than Type I codebook under proper test set-up either with MU-MIMO set-up or with SU-MIMO set-up.
· We need to ensure the performance requirements with proper test set-up as receiver implementation agonistic manner i.e. no punishment for advanced receiver with inference cancellation capability.
· Make final agreements among SU-MIMO vs. MU-MIMO set-up in RAN4#97e
· Companies are encouraged to bring simulation results for both Type II and Type I codebook under the same simulation assumption for comparison purpose.
· Test Parameters for option 1 Test setup
· Number of CSI-RS ports:
· 16 ports with (N1,N2) = (4,2) and (O1,O2)=(4,4)
· Number of PMI Sub-bands per CQI Sub-band
· R=1
· Codebook parameter configuration 
· paramCombination-r16: 6, with L =4, pν =1/2, β=1/2
· Sub-band size
· 4 for FDD with 15kHz SCS, 10MHz CBW
· 8 for TDD with 30kHz SCS, 40MHz CBW
· Beam-Steering Model
· Specify beam steering model into specification same as specified in B.2.3B.4A of TS 36.101
· Channel Model
· TDLA30-5
· MIMO Correlation
· XP medium
· MCS and Rank
· MCS 20 (64QAM Table), Rank 2
· 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 R4-2012690
· Interested companies are encouraged to provide the simulation results in the next meeting
· 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
· R=1
· Codebook parameter configuration 
· ParamCombination-r16: 6, with L =4, pν =1/2, β=1/
· Sub-band Size
· 4 for FDD with 15kHz SCS, 10MHz CBW
· 8 for TDD with 30kHz SCS, 40MHz CBW
· Beam-Steering Model
· Option 1: No beam steering model applied in MU-MIMO test set-up
· Option 2: Yes
· Channel Model
· Option 1:TDLC300-5
· Option 2:TDLA30-5
· Other options not precluded
· MIMO Correlation
· Option 1: XP Medium
· Other options are not precluded
· MCS and Rank
· MCS 7 (64QAM Table), Rank 1
· 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.
· Scheduling Model
· Transmitted signal modelling

· It’s not excluded to further extend the model which can be applied for rank2 transmission, if needed
· Details
· NZP NZP-CSIRS configuration for each UE : Not colliding
· IMR configuration: No IMR  configuration
· DMRS/Rank configuration for each UE
· 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)
· Precoding generation 

· where  is the orthogonalized and normalised  and  is the normalized projection of the co-scheduled PMI on the null space of 
· where 

· No require matrix inversion o generate 
· One TE vendor questions the feasibility of the proposed test setup
· How to generate Xb (Channel for co-scheduled UE)
· Option 1: Random PMI
· The PMI is selected at random, given the size of type II codebook set, the PMI used may with a very low probability be equal to the PMI reported from the DUT
· Option 2: Fixed PMI
· The PMI is generated once at the start of the simulation and kept in memory to be used in the ZF precoder algorithm when a new PMI from DUT is reported


2.4.2	Remaining Open issues
1. Core requirements (RF and RRM core)
Completed

2. [bookmark: _GoBack]RRM test cases (performance part)
RRM test cases for agreed RRM core requirements including L1-SINR measurement, SCell beam failure recovery, DL/UL beam indication with reduced latency and overhead
3. Demodulation and CSI performance requirement (performance part): 
a. Remaining issues on test scope of demodulation and CSI requirement
i. N/A
b. Remaining issues on PDSCH demodulation requirements based on multi-TRP transmission
i. Performance requirements for PDSCH requirements with multi-Panel/TRP transmission schemes for corresponding test cases and test applicability rules
ii. Test set up for single–DCI based on PDSCH transmission with multi-Panel/TRP transmission (URLLC) , 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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