


3GPP TSG RAN meeting #89e										RP-201882
Electronic Meeting, September 14th -18th, 2020
Status Report to TSG
Agenda item: 9.2.17
	WI / SI Name
	NR RRM enhancement in R16

	included in this status report
	Study Item: 
No
	Core part: 
Yes
	Performance part:
Yes
	Testing part:
No

	Acronym
	NR_RRM_Enh

	Unique ID
	840195

	TSG Tdoc of latest approved WI/SI description (if any)
	RP-201112

	Target Completion Date
(indicate if changed)
	Study Item: 
N/A
	Core part: 
09/2020
	Performance part: 03/2021
	Testing part: 
N/A

	Overall Completion level
	Study Item: 
N/A
	Core part: 
100%
	Performance Part: 
5%
	Testing part: 
N/A


Note: Overall completion level percentage numbers should use one of the colors below:
· xx%: Normal progress, no RAN plenary action needed
· xx%: Progress behind schedule, may need RAN plenary intervention. If so, SR should clearly define requested action
· xx%: Progress critically behind, RAN plenary shall intervene. SR should define requested action

[bookmark: _GoBack]Source:
	Leading WG
	RAN WG4

	Rapporteur
	Name
	Qiming Li

	
	Company
	Intel Corporation

	
	Email
	qiming.li@intel.com

	Rapporteur
	Name
	Qian Yang

	
	Company
	ZTE Corporation

	
	Email
	yang.qian35@zte.com.cn

	Rapporteur
	Name
	Jie Cui

	
	Company
	Apple Inc.

	
	Email
	jie_cui@apple.com




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	RAN4
2.1.1	Agreements
RAN4 #96e meeting (August 2020)
1) SRS carrier-based switching requirements
· Interruption requirements for CA case 1, case 2 and case 3
· The same interruption requirements as for async case in the spec shall apply

2) CGI reading requirements with autonomous gap
· MIB decoding delay in FR2:
· 3 * N * TSMTC, where N = 8 and TSMTC is SMTC periodicity of target cell
· SIB1 decoding delay and side condition
· 6 samples and -3 dB SNR
· Value of timer T321 for FR2
· 5 seconds
· Further Agreement on impact to L1 RRM measurement
· When intra-frequency CGI reading is performed on FR2 carrier, longer measurement delay is expected for RLM, BFD, CBD or L1-RSRP for beam reporting on any FR2 serving frequency.

3) Multiple Scell activation/deactivation
Maintenance CR on core requirement was agreed in R4-2012165
Principle to decide test case coverage 
· P1: test the multiple SCell activation for unknown to-be-activated SCells, and test the multiple SCell activation for mixed unknown and known to-be-activated SCells.
· P2: only test the multiple SCell activation under EN-DC and NR-DC mode.
· P3: only test the multiple SCell activation under non-DRX mode and have different test requirements for both per-FR MG capable UE and per-UE capable UE. 
· P4: only test the multiple SCell activation with periodic CSI-RS for CSI reporting for FR2 to-be-activated SCells. 

Test case list for Rel-16 multiple SCell activation of eRRM:
· TC 1: EN-DC of LTE+FR1 NR without DRX with single MAC CE
· 2 FR1 unknown to-be-activated SCells, where
· first FR1 unknown SCell is intra-band contiguous to active FR1 NR PSCell (meet the exception condition of N1 counting)
· second FR1 unknown SCell is inter-band to active FR1 NR PSCell
· TC 2: EN-DC of LTE +FR1 NR (the existing activated serving cell) without DRX (test both per-FR MG capable UE and per-UE MG capable UE) with single MAC CE
· 1 FR2 known to-be-activated SCell and 1 FR2 unknown to-be-activated SCell 
· Both to-be-activated SCells are configured with periodic CSI-RS for CSI reporting
· TC 3: NR-DC without DRX (test per-FR MG capable UE) with dual MAC CEs
· one inter-band FR1 unknown to-be-activated SCells + one FR2 unknown to-be-activated SCells with periodic CSI-RS for CSI reporting

4) Inter-frequency measurement without MG
Maintenance CR on core requirement 
· Add the UE supports capability and network indicated IE to the definition of inter-frequency measurement without MGs
· Add the NeedForGap for inter-frequency measurement to the definition of inter-frequency measurement without MGs.
· When part of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap and interFrequencyConfig-NoGap-r16 is indicated by network, UE performs inter-frequency measurement without gap. The condition “interFrequencyConfig-NoGap-r16 is indicated by network” is missing.
· Add the CSSF for inter-frequency measurement without gap in FR2 inter-band CA scenario.
· Adding the measurement type for within gap in section 9.1.5.2 : when part of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap and interFrequencyConfig-NoGap-r16 is not indicated by network.

5) FR2 inter-band CA requirements
· No CBM-specific RRM requirements will be specified in Rel-16.
· Assumption for IBM UE in Rel-16:
· Assumption of deployment and band pair for IBM UE should follow the RF session conclusions, and no restriction on deployment and band pair shall be assumed in RRM requirement right now unless RF session concluded on those restrictions.
· Beam management requirements for IBM UE:
· To follow the conclusions in NR eMIMO on how to perform BFD/CBD measurements.
· Tentative agreement FFS:
· SCell activation delay requirements for IBM UE
· Not necessary to specify the requirements for ‘SCell being activated belongs to FR2 and there is an active serving cell on that FR2 band and the PCell or PSCell is in FR2 and the PCell or PSCell and SCell being activated are in a band pair with independent beam management’
· Necessity of clarification on “there is no scheduling restriction if UE uses independent beam”
· The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction if UE uses independent beam.
· Scheduling restrictions requirements for IBM UE in case 1~3
· Scheduling availability requirement shall not apply for the Case 1 and Case 2 
· Case 1 and Case 2 are network configuration errors.
· How to handle those cases is up to UE implementation without any specified requirement.
· There is no scheduling restriction allowed for IBM capable UE when network configures mixed numerology between SSB on one FR2 band and data on the other FR2 band and UE is configured for IBM operation for the band pair.
· Measurement restrictions requirements for IBM UE in cases 1 and 2 
· Measurement requirement shall not apply for the Case 1 
· Case 1 is network configuration error.
· How to handle this case is up to UE implementation without any specified requirement.
· There is no measurement restriction allowed for IBM UE when network configures mixed numerology between SSB on one FR2 band and CSI-RS on the other FR2 band and UE is configured for IBM operation for the band pair.

6) BWP switching on multiple CCs
Simultaneous BWP switching on multiple CCs 
· Delay requirements for DCI/timer based BWP switch:
; D is incremental delay for BWP switch processing on additional CCs
· D: adding D=200us for type 2 UE capability
· Definition of N: For UE which is capable of per-FR gap, and no BWP switch involves SCS change, N is the number of simultaneous BWP switching on CCs within the same frequency range; For UE which is not capable of per-FR gap, or the BWP switches on multiple CCs involves SCS changing, N is the number of simultaneous BWP switching on both FR.
· Delay requirements for RRC based BWP switch
;
· For type 1 UE, DRRC = 0ms; For type 2 UE, DRRC = D
Partial Overlap BWP switching on multiple CCs
· Delay requirement for Timer based BWP switch 
if UE is capable of per-FR gap and the timer based BWP switch happens in two frequency range, UE handles timer-based BWP switch sequentially
TMultipleBWPswitchDelayTotal = TDelay + TMultipleBWPswitchDelay
Where:
· TDelay is the time required to complete the ongoing timer-based BWP switching on other CCs. 
· TMultipleBWPswitchDelay is the timer-based BWP switch delay on current single CC defined in clause 8.6.2 or simultaneously triggered on multiple CCs defined in clause 8.6.2B.1.
· Delay requirement for RRC based BWP switch 
Additional waiting time for RRC based BWP switch is upper bounded by the multiple BWP switch time in CG1. 
Note: UE is not precluded to process the 2nd RRC message before the first RRC based BWP switch completes and this is up to UE implementation (no spec impact)

7) UL spatial relation change
· No consensus to define requirements for UL signal that has spatial relation to an unknown DL RS. Companies can further bring contributions as a part of maintenance.
· Do not consider timing tracking when associated DL-RS is known but QCLed with a different qcl-Type1 RS
· Define delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH and SP-SRS
· For known spatial relation but the DL RS is not in the active TCI list: (THARQ +3ms)/NR slot length 
· Delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS
· For known spatial relation but the DL RS is not in the active TCI list: TRRCprocessing/NR slot length
· When the UL signal has spatial relation to an unknown DL RS, 
· Option 1: Do not define requirements
· Option 2: Define requirements
· Define delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH and SP-SRS for unknown spatial relation
· Option 1: THARQ + 3ms+ TL1-RSRP
· Option 2: THARQ + 3ms+ TL1-RSRP + time for time tracking if applicable
· Delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS for unknown spatial relation
· Option 1: TRRCprocessing + TL1-RSRP
· Option 2: TRRCprocessing + TL1-RSRP + time for time tracking if applicable
· Sub 1. Whether to define UE behavior during the transition period when UL signal is configured with unknown DL-RS? (Where the transition period is the period after THARQ + 3ms or TRRCprocessing to UE finished spatial relation switch.)
· Option 1: Define
· Option 2: Do not define
· Sub 2. If the answer of the sub 1 is Option 1,
· What’s the UE behavior during the transition period when UL signal is configured with unknown DL-RS? 
· Option 1: UE transmits using previous TX beam
· Option 2: Drop UL transmission until spatial relation info is known

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. 
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. 
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