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0	Introduction
This contribution contains the WF for [216] Rel-16 eMIMO RRM issues in RAN4#97e w.r.t. core part maintenance and performance requirement.

1st Round Agreements
Topic #2: eMIMO RRM Performance General

Issue 2-1-1: Work scope of RRM performance part
Agreement:
RAN4 shall study on and complete Rel-16 eMIMO RRM performance part following the work scope in the Table 1.
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Topic #3: L1-SINR Measurement Accuracy

Issue 3-1-4: Difference of accuracy requirements of L1-SINR between FR1 and FR2
Agreements: 
Follow RAN1 assumption that 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

Issue 3-1-5: Accuracy requirements of L1-SINR under extreme condition
Agreement: 
Accuracy requirements of L1-SINR under extreme condition is
· Option 1: 1dB higher than for normal condition (Samsung, Ericsson)
· Option 2: 2dB higher than for normal condition
· Other options are not precluded

Issue 3-2-1: Measurement samples for defining L1-SINR accuracy requirements
	Agreement: 
L1-SINR accuracy requirements is defined based on the single shot L1-SINR measurement performance, i.e. M = 1.

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

Issue 3-2-3: Io condition of dBm/BWChannel for accuracy requirement
Agreement:
Define accuracy requirement for “Max Io -50 dBm” only.

Topic #4: Test Case for L1-SINR Measurement

Issue 4-2-1: Repetition configuration for NZP-CSI-RS based L1-SINR measurement test case 
Agreement:
	Repetition = off

Issue 4-2-2: IMR configuration for L1-SINR measurement test case
	Agreement:
CSI-IM configurations and one type of aperiodic CSI-RS configuration with repetition=off need to be introduced in 38.133 Annex A.

Topic #5: Test Case for SCell Beam Failure Recovery

Issue 5-1-2: The setting of cases to be defined for each scenario
Agreement:
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



Issue 5-2-1: Configuration for Beam Failure Recovery test cases
Agreement:
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).

2nd Round Agreements
Topic #3: L1-SINR Measurement Accuracy

Issue 3-1-2: Simulation-based accuracy alignment of L1-SINR measurement accuracy
For the L1-SINR accuracy, simulation-based accuracy, which denotes baseband accuracy only, is derived from simulation results:
±4.5dB, ±3.5dB, ±3.5dB, ±3.0dB, ±3.0dB for Scenario 1A, 2A, 2B, 2C, 2D, respectively.
Companies will further study on the final accuracy requirement derived by adding implementation factors to the simulation-based 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.

Issue 3-1-5: Structure for L1-SINR measurement accuracy requirement in the spec
Agreement:
[bookmark: _GoBack]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.

Topic #4: Test Case for L1-SINR Measurement

Issue 4-1-1: Scenarios defined for L1-SINR measurement procedure test cases in the spec
Agreement:
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



2nd Round Way Forward on R-16 eMIMO RRM
WF on RRM Core Requirement Maintenance

Clarification of multi-TRxP in MRTD requirements (section 7.6.4) for intra-band contiguous CA
Background: In RAN4#96e, the following agreements captured in WF (R4-2012146)
· 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.
 We also have the following agreement in RAN4 RRM chairman report:
Agreement in previous meeting: 
· 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.
Way forward:
· 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 
Background: In 38.133, the resource sharing factors for BFD and CBD are defined as:
	The values of PBFD used in Table 8.5.3.2-1 and Table 8.5.3.2-2 are defined as
	For each CSI-RS resource in the set [image: ] configured for PCell or PSCell
-	PBFD = 1,.
	For each CSI-RS resource in the set [image: ] configured for a Scell
-	PBFD is the number of band(s) on which UE is performing beam failure detection only for Scell.



This is fine for SA, EN-DC and NE-DC when only PCell or PScell are configured. But, in NR-DC we have PCell and PScell and may be also SCell(s), hence PBFD and PCBD need to be re-defined. The sharing factor can be defined based on the searcher sharing. 
Way forward	
· 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.
	Scenario
	 and  for FR1 PCC
	 and  for FR2 PSCC
	 and  for FR1+FR2 SCC

	FR1 + FR2 NR-DC (FR1 Pcell and FR2 Pscell) 
	1
	1+min(Z,1)
	2×Z

	Note 1: Z is the number of band(s) on which UE is performing beam failure detection only for Scell



· Option 1b: With the assumption that searcher is shared between PScell and Scell(s) with equal priority.
	Scenario
	 and  for FR1 PCC
	 and  for FR2 PSCC
	 and  for FR1+FR2 SCC

	FR1 + FR2 NR-DC (FR1 Pcell and FR2 Pscell) 
	1
	1+Z
	1+Z

	Note 1: Z is the number of band(s) on which UE is performing beam failure detection only for Scell



· Option 2: Other solutions to update PBFD and PCBD .(MTK, Qualcomm)
· Option 3: Keep the current definition of PBFD and PCBD. (Huawei)

WF on L1-SINR Measurement Accuracy

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.

WF on Test Case for L1-SINR Measurement

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).

WF on Test Case for SCell Beam Failure Recovery

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

WF on Test Case for Pathloss RS Activation Delay

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.

Other Issues

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.
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Table 1. Work scope for Rel-16 eMIMO RRM performance part -

R16 eMIMO RRM Core Part

Requirements.| Status.: Related RRM Performance Part Impact and Expected Work-  [Impact on Sections-

L1-SINR Introduced Measurement accuracy evaluation: « [Ts38.133 10.1-
measurement. | Requirement. - discussion on the accuracy requirement based on simulation resultse |A4.7, A5.7, A8.7, AT 72
- L1SINR
measurement CR drafting for L1-SINR accuracy requirement> 1538.133 10.10

requirement>

CSI-RS-based CMR and no dedicated IMR+
Test case CR

Drafting ftﬂf SSB-based CMR and dedicated IMR: [TS38.133+
measuremen
Drocedure and| IMR: CSI-RS (TBD) andlor CSHM (TBD)> |46,A56 A66 A76
Measurement A47,A57,A67,AT.T0
accuracys CSI-RS-based CMR and dedicated MR-
IMR: CSI-RS (TBD) and/or CSI-M (TBD)~
BFR for SCell- | Introduced BFD and link recovery procedure:
Requirement. Test case CR
g Drsfine ™ Gav| - BFD: CSIRS and CBD: S3B or GSI-RS* rsas 133
. SCell CBD- EER PIOcedUre | jnk Recovery with Link Recovery Request (LRR) «  [A45,A55,A65 A752
- SCell BFRQ~ - BFD: CSI-RS and CBD: SSB or CSI-RS (new) =
DL/UL = beam | Introduced Testability need to be discussed and new test case may be added depending on RAN4 conclusion.«
indication Requrement.: RAN4 agreement from RAN4#96e: «
with reduced | - MAC-CE based PL| o 29
latency  and | RS acivation delay | - 'No performance test should be defined in Rel-16 to capture this requirement in 38,133 if RANA

overhead- can't confirm the testability of the pathloss RS activation procedure.”>





