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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
Completed

2.2	RAN2
2.2.1	Agreements
The following agreements and conclusions were made in RAN2 #112-e:
multi-CC simultaneous TCI activation with multi-TRP/panel transmission
1. If the indicated Serving Cell is configured as part of a simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2, this MAC CE (Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE) applies to all the Serving Cells configured in the set simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2, respectively. 
2. Introduce a new per-UE capability bit for this 
3. RAN2 to send reply LS to RAN1 confirming the current status of RAN2 specification. Draft LS R2-2010634 (=>R2-2010854) can be agreed.


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 #97-e:
1. RF core requirement: 

For MPR requirements for UE with the feature UL full power transmission (ULFPTx), it is decided that one set of MPR requirements should be adopted for both UL MIMO (including ULFPTx) and TxD, based on the above agreement captured in Chairman notes, and accordingly the expected future discussion will be handled by Rel-16 maintenance (TEI): 

Agreement 
· Chair: It is agreed that one set of MPR requirements should be adopted for both UL MIMO (including ULFPTx) and TxD.

2. RRM core requirement: 

Completed

3. RRM performance requirement: 

The way forward on NR eMIMO RRM Performance requirements was approved (R4-2017375), and the following CRs are agreed:
· Draft CR (R4-2017167) to TS38.133 on test cases of measurement procedure of L1-SINR for CSI-RS-based CMR and no dedicated IMR;
· Draft CR (R4-2017168) to TS38.133 on L1-SINR measurement test case with CSI-RS CMR and dedicated IMR;
· Draft CR (R4-2017169) to TS38.133 on L1-SINR measurement procedure tests with SSB based CMR and dedicated IMR;
Draft Big CR (R4-2017376) to TS38.133 on introduction of Rel-16 NR eMIMO RRM performance requirements and test cases is submitted for email endorsement.

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

For L1-SINR measurement accuracy: 
Agreement 
· Difference of accuracy requirements of L1-SINR between FR1 and FR2
· UE uses same Rx beam for channel and interference measurements for both CMR only and CMR+IMR cases
· Margins for L1-SINR accuracy requirements
· CMR only measurements: same implementation margin is applied for FR1 and FR2. No FR2 specific margin is applied.
· CMR+IMR measurements: additional FR2 margin is FFS.

· Accuracy requirements of L1-SINR under extreme condition
· Option 1: 1dB higher than for normal condition (Samsung, Ericsson)
· Option 2: 2dB higher than for normal condition
· Other options are not precluded

· Measurement samples for defining L1-SINR accuracy requirements
· L1-SINR accuracy requirements is defined based on the single shot L1-SINR measurement performance, i.e. M = 1.

· Side condition of Ês/Iot for L1-SINR accuracy requirement
· -3dB for Scenario 1A, 2A and 2B; 0dB for Scenario 2C and 2D

· Io condition of dBm/BWChannel for accuracy requirement
· Define accuracy requirement for “Max Io -50 dBm” only.

· Simulation-based accuracy alignment of L1-SINR measurement accuracy
· Conclusion: The summary of L1-SINR accuracy derived from the simulation results is as follows
· Scenario 1A: [±4.5dB] dB
· Scenario 2A: [±3.5dB] dB
· Scenario 2B: [±3.5dB] dB
· Scenario 2C: [±3.0dB] dB
· Scenario 2D: [±3.0dB] dB
· Note 1: the results do not include implementation margin
· Note 2: the results are derived for the 99.9% L1-SINR accuracy error interval.
· Companies can bring additional results in the next meeting and further discuss the methodology to derive the final accuracy values.

· Structure for L1-SINR measurement accuracy requirement in the spec
· Define separate sub-sections for [1A], [2A, 2C], [2B, 2D] (i.e. same as the core requirement).
· Note: the grouping does not have impact on the measurement accuracy for each scenario.

· Implementation margin of L1-SINR measurement accuracy
· FFS additional FR2 implementation margin in CMR + IMR scenario
· Option 1: No obvious difference as it is SINR in CMR + IMR
· Option 2: Consider RF margin [x] dB higher for FR2 than FR1 in CMR + IMR
· FFS if any other implementation margin necessary to derive final requirement on the basis of simulation-based accuracy

· Accuracy requirements of L1-SINR under extreme condition
· Option 1: 1dB higher than for normal condition (same logic as SS-SINR)
· Option 2: 2dB higher than for normal condition
· Option 3: other values

· Relative accuracy of L1-SINR measurement requirement
· FFS the necessity and definition of relative accuracy of L1-SINR measurement requirement
· FFS the methodology for deriving relative accuracy of L1-SINR measurement requirement

· Submit the Test cases for L1-SINR measurement accuracy 
· Companies shall update and submit draft CRs on test cases of L1-SINR accuracy requirement in the next meeting (RAN4#98e) based on the agreement reached in this meeting.

For test cases for L1-SINR measurement procedure: 
Agreement 
· Repetition configuration for NZP-CSI-RS based L1-SINR measurement test case
· CSI-RS repetition = off

· IMR configuration for L1-SINR measurement test case
· CSI-IM configurations and one type of aperiodic CSI-RS configuration with repetition=off need to be introduced in 38.133 Annex A.

· Scenarios defined for L1-SINR measurement procedure test cases in the spec
· Scenarios defined for L1-SINR measurement procedure:
	Mode
	Scenario
	CMR
	IMR
	DRX

	(ED-DC + FR1)
and
(SA + FR2)
	1A
	CSI-RS
	N/A
	non-DRX

	
	2A
	SSB
	CSI-IM
	DRX

	
	2D
	CSI-RS
	CSI-RS
	DRX

	(ED-DC + FR2)
and
(SA + FR1)
	1A
	CSI-RS
	N/A
	DRX

	
	2C
	SSB
	CSI-RS
	non-DRX

	
	2B
	CSI-RS
	CSI-IM
	non-DRX



· Complete the test cases of L1-SINR measurement
· Companies shall submit draft CRs to introduce CSI-IM configurations and one type of aperiodic CSI-RS configuration with repetition=off to 38.133 Annex A for L1-SINR measurement test case in the next meeting (RAN4#98e).

For test case for SCell beam failure recovery: 
Agreement 
· The setting for Scell BFR cases to be defined for each scenario
· Define setting combination for each scenario as table below.
	Mode
	BFD-RSs
	DRX
	FR
	CBD-RSs

	ED-DC / Standalone (SA)
	CSI-RS
	non-DRX
	FR1
	SSB

	
	
	
	FR2
	CSI-RS

	
	
	DRX
(40 ms for FR1 and
640 ms for FR2)
	FR1
	SSB

	
	
	
	FR2
	CSI-RS



· Configuration for Beam Failure Recovery test cases
· Reuse the same test parameters in both scenarios (PUCCH for SR and no PUCCH for SR) for Scell BFR test cases (If agreed to introduce test for both scenarios).

· Scenarios defined for SCell Beam Failure Recovery tests cases
· Option 1: Two scenarios are defined for the test cases
· Scenario 1: Network does not configure PUCCH for SR for BFR MAC CE
· Scenario 2: Network configures PUCCH for SR for BFR MAC CE
· Option 2: Do not define Scenario 1 for the performance test

For test case of pathloss RS activation delay: 
Agreement 
· Define the test case for MAC-CE based pathloss RS activation delay
· Further study the testability of PL RS activation delay requirement. 
· Companies are encouraged to study feasibility of the proposed method(s) and other test methods
· If any method is feasible, companies are encouraged to provide detailed test parameters.
· Test case for MAC-CE based pathloss RS activation delay shall be defined provided it is testable with proposed feasible test method, or otherwise no test case is defined.

For other issues: 
Agreement 
· Clarification of multi-TRxP in MRTD requirements (section 7.6.4) for intra-band contiguous CA
· Option 1 (Apple): For intra-band contiguous CA, we don’t have MRTD requirements, hence we need to capture that UE can assume that signals from all TRP and CCs can be received within CP.
· Option 1a: For intra-band contiguous NR carrier aggregation with multi-TRxP deployment on one or more serving cells, the UE shall receive signals for all serving cells and multi-TRxP within each serving cell within the cyclic prefix length of the largest SCS among serving carriers.
· Option 1b: For intra-band contiguous NR carrier aggregation with multi-TRxP deployment, in the case of different SCS on different CCs, if the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation is expected for the first symbol of the slot.
· Option 2: No need to revise the spec. (Huawei, Nokia, Ericsson)
· Update the definition of PBFD and PCBD in NR-DC case when both PCell and PScell configured
· Option 1 (Apple): Update PBFD and PCBD for NR-DC.
· Option 1a: With the assumption that searcher is shared between PScell and Scell(s) and higher priority for PScell.
· Option 1b: With the assumption that searcher is shared between PScell and Scell(s) with equal priority.
· Option 2: Other solutions to update PBFD and PCBD .(MTK, Qualcomm)
· Option 3: Keep the current definition of PBFD and PCBD. (Huawei)
· Complete/Update the spec for L1-SINR measurement requirement 
· Companies could submit draft CRs to complete the TS 38.133 Annex B.2 for L1-SINR measurement requirement next meeting (RAN4#98e).
· Other necessary update or correction is not preclude.


4. Demodulation and CSI performance requirements 

Following way forwards and simulation assumption for PDSCH requirements, PMI requirements are approved, and the following draft CRs are endorsed:
· R4-2017529	WF on PDSCH requirements for NR eMIMO
· R4-2017678	WF on PMI reporting requirement for NR eMIMO
· R4-2017530	Simulation assumption for PDSCH requirements with single-DCI scheme and multi-DCI transmission schemes
· R4-2017601	Draft CR to TS 38.101-4: general and applicability for eMIMO demod requirements
· R4-2017532	Draft CR to TS 38.101-4: introduction of PDSCH requirement with single-DCI based on SDM schemes
· R4-2017533	Draft CR to TS 38.101-4: introduction of PDSCH requirement with multi-DCI based transmission scheme
· R4-2017534	Draft CR to TS 38.101-4: introduction of PDSCH requirement with single-DCI based multi-TRP Repetition Tx schemes
· R4-2017535	Draft CR to TS 38.101-4: introduction of  Rel-16 eType II PMI test cases

Agreement: 
General test set-up for PDSCH requirements
· Number of test cases for single-DCI/multi-DCI eMBB transmission schemes
· 3 test cases per duplex mode with test applicability rule
· Test 1a: Single-DCI with frequency  offset and negative time offset and overlapping scheduling 
· 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
· Applicability rule
· 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
· If UE only support multi-DCI transmission schemes for eMBB, it should be test 2a 
· Test cases for URLLC Transmission schemes
· Define performance requirement for URLLC transmission schemes with test applicability rule
· Only FDM scheme A for UE capable of supportFDM-SchemeA and inter-slot TDM scheme for UE capable of supportInter-slotTDM
· Test applicability
· FDM scheme A is skipped if UE passes the multi-DCI based multi-TRP Tx requirements
· Inter-slot TDM scheme is skipped if UE passes URLLC slot aggregation requirements and anyone of the other multi-TRP Tx requirements
· PDSCH scheduling
· Schedule PDSCH data in TDD special slots for multi-DCI based Tx scheme and single-DCI based schemes except inter-slot TDM scheme.
· Schedule PDSCH data in DL slots which carries TRS Tx for single/multi-DCI based Tx schemes
· Precoding scheme
· Independent precoding generation is applied for both TRPs for both single-DCI/multi-DCI based multi-TRP transmission schemes. 
· PDSCH & PDSCH DMRS precoding is configured with Single Panel Type I, with PRB bundling granularity and random precoder selection is updated per slot.

Test parameters for single/multi-DCI based SDM Tx schemes
· FRC for single/multi-DCI based SDM transmission
· Introduce new FRC for Single/multi-DCI based SDM transmission requirements with
· Multi-DCI based SDM schemes
· FDD: 26PRB per codeword 
· TDD: 53PRB per codeword
· Two TRS configurations every 20ms
· Single-DCI based SDM schemes
· Two TRS configurations every 20ms
· Reference channel
· R.PDSCH.1-3.2 FDD: single-DCI based SDM schemes in FDD
· R.PDSCH.1-3.3 FDD: multi-DCI based SDM schemes in FDD
· R.PDSCH.2-3.2 TDD: single-DCI based SDM schemes in TDD
· R.PDSCH.2-3.3 TDD: multi-DCI based  SDM scheme in TDD

Test parameters for single-DCI based URLLC Tx schemes
· Number of test cases
· Test 1a: Single-DCI based FDM scheme A with frequency offset and negative time offset
· Frequency offset
· FDD with 15 kHz SCS: 200Hz
· TDD with 30 kHz SCS: 300Hz
· Time offset
· FDD with 15 kHz SCS: - 0.5 us
· TDD with 30 kHz SCS: - 0.25 us
· Test 1b: Single-DCI based inter-slot TDM scheme with frequency offset and positive time offset
· Frequency offset
· FDD with 15 kHz SCS: 200Hz
· TDD with 30 kHz SCS: 300Hz
· Time offset
· FDD with 15 kHz SCS: 2 us
· TDD with 30 kHz SCS: 1 us
· Simulation assumptions
· PRB precoding granularity
· Wideband precoding for single-DCI based FDM scheme A
· 2 PRB precoding granularity for single-DCI based inter-slot TDM scheme
· Antenna port indices and MIMO Rank
· FDM Scheme A
· Rank 2: {1000, 1002} DMRS antenna port with TCI state#1 and {1001, 1003} DMRS antenna port with TCI state#2 
· Inter-slot TDM
· Rank 1: 1000 DMRS antenna port with TCI state#1 and 1001 DMRS antenna port with TCI state#2 
· Two Tx occasions for inter-slot TDM 
· MCS
· FDM scheme A: MCS 19 from MCS table 3
· Inter-slot TDM scheme:  MCS 19 from MCS table 3
· Test Metric
· 70% TP for FDM scheme A
· 1% BLER for inter-slot TDM scheme (BLER is calculated after all transmission) 
· Requirements definition
· Set the requirement (SNR) based on the simulation result collection, not from requirements for multi-DCI based Tx scheme.
· Companies are encouraged to provide both alignment and impairment results to finalize the PDSCH requirement with single-DCI/multi-DCI based multi TRP transmission schemes based on agreed simulation assumption R4-2017530 and complete WI in next meeting 

Agreement: 
Enhanced type II Test setup
· Introduce Rel-16 eType II codebook requirements with SU-MIMO set-up under the condition that with proper test parameters, test metric/test requirements and test procedure to ensure enough performance difference over than Type I i.e. UE which employ Type I reporting will fail in the test case 
·  Test metric:
· Following PMI (eType II )/Random PMI (Type I codebook) (gamma values)  based on the assumption that there are ensure enough performance difference over than Type I i.e. UE which employ Type I reporting will fail in the test case 
· This test metric applied to UE which support eType II codebook feedback irrespective whether supporting Type I codebook feedback or not 
· FFS: Whether to check UE reported codebook not only within Type I codebook set
· Further study and define proper performance requirements if needed under MU-MIMO scenario in Rel-17 performance enhancement WI.
· The same agreements applied for Rel-15 Type II test case(s).
· Test Parameters for SU-MIMO 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
· Channel Model
· TDLA30-5
· MIMO Correlation
· XP Medium as Baseline
· XP (custom) Low only can be considered if XP medium not workable
· MCS and Rank 
· MCS 20 (64QAM Table), Rank 2
· Beam-Steering Model
· How to specify beam steering model into specification. 
· Same as specified in B.2.3B.4A of TS 36.101
· Simulation Assumption alignment
· Beam-Steering Approach
· Enable two independent beam directions applying the beam for comparison both eType II and Type I cookbook simulation
· Test point
· Option 1: 70%
· Option 2: 90% (baseline)
· Option 3: 95% 
· Other options not excluded
· For initial simulations:
· Use the parameters listed in previous slides.
· The remaining parameters will be same as for Rel-15 Type II codebook simulation assumptions in R4-2017563.
· Interested companies are encouraged to provide the simulation results in the next meeting, including both following eType II PMI, random Type I PMI and following Type I PMI under the same condition including (channel, sub-band size, beam steering model) 
· If companies bring results for eType II, also need to provide results for Type I


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

2. RRM performance part
a. Remaining issues on L1-SINR measurement accuracy
i. FFS implementation margin of L1-SINR measurement accuracy
ii. FFS accuracy requirements of L1-SINR under extreme condition
iii. FFS relative accuracy of L1-SINR measurement requirement
b. Remaining issues on test case for L1-SINR measurement
i. Introduce CSI-IM configurations and one type of aperiodic CSI-RS configuration with repetition=off to 38.133 Annex A for L1-SINR measurement test case
ii. Test cases for L1-SINR measurement accuracy
c. Remaining issues on SCell Beam Failure Recovery
i. Scenarios defined for SCell beam failure recovery tests cases
d. Remaining issues on Test Case for Pathloss RS Activation Delay
i. Further study the testability of PL RS activation delay requirement
e. Remaining issues on others
i. Complete/Update the spec for L1-SINR measurement performance requirement
ii. Clarification of multi-TRxP in MRTD requirements (section 7.6.4) for intra-band contiguous CA
iii. Update the definition of PBFD and PCBD in NR-DC case when both PCell and PScell configured

3. Demodulation and CSI performance requirement (performance part)
a. Remaining issues on PDSCH demodulation requirements based on multi-TRP transmission
i. Requirements for PDSCH with multi-Panel/TRP transmission schemes for corresponding test cases
b. Remaining issues on PMI reporting requirement of Rel-16 type II codebook
i. Test point and 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.
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