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1   Introduction
In this contribution, we summarize the statuses and the remaining RAN4 issues for Rel-16 WIDs, and we also share our views on how to handle those remaining issues.
2   Discussion
In Table 1 we summarize the status for RF and RRM core parts for each Rel-16 work item according to the work item exception or status report submitted into RAN4 reflector.
Table 1: Status for Rel-16 WI
	WID
	RAN4 completion levels

	NR MIMO
	Exception (RF&RRM, 90/35%)

	NR URLLC
	Completed (100/65%)

	NR IIoT
	--

	NR V2X
	Completed (100/0%) 

	NR 2-step RACH
	Completed (100/40%)

	NR positioning
	Exception (RRM, <80/0%)

	NR UE power saving
	Completed (100/40%)

	NB-IoT
	Completed (100/35%)

	eMTC
	Completed (100/35%)

	NR-U
	Exception (RF&RRM, 75/10%)

	CLI/RIM
	Completed (100/100%)

	IAB
	Exception (RF&RRM, 85/0%)

	MR-DC/eDCCA
	Exception (RRM, ~80/~0%)

	NR and LTE mobility
	Completed (NR 100/10%; LTE 100/2%)

	SON/MDT
	Completed (100%/NA)

	RACS
	--

	SRVCC
	Completed (100%/100%)

	WWC
	--

	NPN
	--

	FR2 256QAM
	Completed (100/35%)

	FR1 enh
	Exception (RF, 88/20%), RRM completed

	FR2 enh
	Exception (RF&RRM, 65/65%) 

	RRM enh
	Exception (RRM, 90/0%)

	CSI-RS L3
	Exception (RRM, 85%/0%)

	NR HST
	Completed (100/70%)

	NR Perf enh
	RAN4 perf only (NA/75%)

	BS OTA enh
	RAN4 perf only (NA/90%)

	29dBm for HPUE on n41/41
	Extended (90%/--)

	Study on 7 – 24 GHz
	Completed

	SI on MIMO OTA
	Completed

	LTE/NR DSS on 48/n48
	Exception (RF 70%/--)

	F-T EN-DC HPUE
	Extended (RF 60%/--)

	NR CA/EN-DC, LTE basket
	Completed. Start Rel-17


For some work items, there are still quite a number of remaining issues and some of them still need extensive discussions such that they could not be finalized within one quarter. 
In Table 2, we provide our observations based the work item exceptions. The remaining issues, which are highlighted by yellow, may be complicated and most likely need further extension at September RAN. But it would be difficult to reach the agreement on which objectives can be moved to Rel-17 in this meeting, because there is still one quarter exception requested for Rel-16 WIs.
Table 2: Analysis of remaining issues
	WID
	Remaining issues

	eMIMO
	RAN4 RF core requirement: 

· Remaining issue on uplink full power transmission: 

· Incomplete RF requirement for UL full power transmission feature. 

· Remaining issue on reduced PAPR pi/2-BPSK DMRS: 

· Identify necessary MPR improvement with Pi/2 BPSK DMRS and corresponding requirement if any. 

RAN4 RRM core requirement: 

· Remaining issue on DL/UL beam indication with reduced latency and overhead:

· FFS the necessity of new RRM requirement for MAC-CE based pathloss RS activation.

· Remaining issue on Multi-TRP transmission: 

· FFS the necessity of RRM requirement change on intra-band CA/EN-DC MRTD/MTTD to enable multi-TRP transmission.

	NR positioning

	RAN4 remaining issues:

TS 38.133 requirements

· PRS RSTD measurement requirements:

· Measurement period requirement

· Measurement capability

· Side conditions for FR2

· Scheduling restrictions for PRS measurements in FR1

· Report mapping

· UE Rx-Tx time difference measurement requirements:

· Measurement period requirement

· Measurement capability

· Side conditions

· PRS RSRP measurement requirements

· Measurement delay requirement

· Measurement capability

· Side conditions 

· Other RRM impacts

· New measurement gap patterns for positioning measurements and impacts on existing RRM measurements.

· Requirements for concurrent PRS processing and RRM measurements

· UE behavior for the case of active BWP switch during positioning measurements

	NR-U
	Core part: RF Open issues in RAN4 are

-
If and how to introduce 6 GHz band (5925 – 7125 MHz or variation thereof) for NR-U
· Whether to include 100 MHz channel bandwidth, channel raster, intra-cell guard band sizes

· Number of usable RB’s and intra-cell guard band sizes for 60 kHz SCS

-
UE power class 3 requirements including assumed PA architecture, requirements for TxDIV and UL MIMO if PC5+PC5 is to be specified, and how to define requirements whether they are separate for two architectural alternatives or whether there is a single requirement that applies to both

-
Verification and any necessary modification to general MPR for PC5

-
A-MPR for PC5 and PC3 for Band n46 corresponding to NS_28, NS_29, NS_30, and NS_31

-
UE coexistence spurious emission requirements

-
Inter-band UL CA requirements

-
EN-DC Tx and Rx requirements

-
Tx time masks

-
PC3 ACLR

-
ACS, in-band blocking, out-of-band blocking, spurious response

-
Intra-band DL CA receiver requirements

-
Inter-band DL CA receiver requirements

-
10 MHz channel bandwidth requirements when used as SCell in CA

Core part: RRM Open issues in RAN4 are

-
Remaining issues in cell reselection regarding definition of unavailable SMTC, definition of Ms, and max number of unavailable SMTC before UE starts cell detection again

-
Remaining issues in SCell activation interruption window specification; activation/deactivation requirements when ScellDeactivationTimer is not configured

-
Remaining issues in Active TCI state switching: UE behavior in RRC-based TCI state switching upon exceeding the maximum number of DL LBT failures in persistent LBT failure

-
Ending point of UL BWP switching delay upon detection of consistent UL LBT failure.

-
Remaining issues in RLM and LR: 

-
OOS requirements for SSB-based RLM

-
the set of SSB’s UE is required to monitor

-
BFD requirements

-
CSI-RS based RLM/LR

-
Remaining issues in Measurements:

-
UE behaviour in case of successively exceeding the maximum number of DL LBT failure during measurements

-
UE behaviour in RRC_CONNECTED mode when the serving cell is unavailable for consecutive SSB bursts

-
Applicability of the signaling of SMTC2 to NR-U

-
Scheduling restriction during RSSI/CO measurements

-
UE behavior when receiving the MAC CE deactivation command for semi-persistent CSI reporting, in case of UL LBT failure for sending the ACK

-
L1-RSRP reporting delay for semi-persistent CSI reporting with PUCCH

-
CSI-RS based L1-RSRP measurement

-
RSSI measurement period

-
Different requirements for LBE (dynamic channel access) and FBE (semi static channel access)

-
Number of candidate SSBs the UE is required to monitor during intra and inter-frequency measurements and cell detection

-
RSSI measurement bandwidth

	MR-DC/eDCCA
	RRM core requirements
· Direct SCell activation:

· Activation/deactivation delay and interruption requirements for activation/deactivation of multiple SCells

· SCell dormancy:

· Baseline switching delay requirements when switch is triggered after first 3 OFDM symbols in a slot

· Whether to define optimized dormancy switch delay requirement w.r.t. to certain parameter change

· Switching interruption requirements compared to Rel-15 BWP switch interruption

· Switching delay and interruption requirements for switching triggered outside DRX active time

· Switching delay and interruption requirements for switching of multiple SCells

· Interruption requirements for CSI and RRM measurements on dormant SCell(s)

· Early Measurement Reporting:

· Requirements for beam-level measurements for EMR on NR inter-frequency and NR inter-RAT carriers;

· The impact of configured search thresholds on EMR measurements requirements;

· UE measurement requirements for non-overlapping NR inter-frequency and LTE inter-RAT EMR carriers (TS 38.133), and non-overlapping NR inter-RAT EMR carriers (TS 36.133).

· Define the number of non-overlapping NR inter-RAT EMR carriers

· Finalize the discussion and conclude on the number of non-overlapping NR inter-frequency EMR carriers

· Finalizing the cCapability requirements related to EMR operation. on number of non-overlapping NR inter-frequency and LTE inter-RAT EMR carriers (TS 38.133), and non-overlapping NR inter-RAT EMR carriers (TS 36.133)

· Completion of EMR requirements in TS 38.133.

· Specification of EMR requirements in TS 36.133.

	CSI-RS L3
	RRM core requirements
· CSI-RS configuration applicability

· FFS on whether to define additional configuration {D=1 with PRBs ≥ 96}

· Scope of requirement

· whether UE is required to perform Rx beam sweeping for CSI-RS based L3 measurement

· UE capability

· New UE capability on the simultaneous reception of CSI-RS of neighbour cell and SSB of serving cell

· New UE capability for minimum separation between two slots

· UE measurement capability requirement

· Relation between CSI-RS layer and SSB layer

· Whether multiple MOs can be counted as one frequency layer

· How to count SSB frequency layers

· Number of CSI-RS layers/cells/beams

· Cell identification requirement

· whether to introduce 2 different requirements for with index and without index

· the tuning time of inter-frequency GAP

· time-domain restriction

· Scheduling restriction on the following cases

· when UE is not able to support mixed numerology of data and CSI-RS L3 mobility

· when UE performs CSI-RS intra-frequency measurements in a TDD band

· when UE performs RX beam sweeping

· The collision case between L1 measurement of serving cell and CSI-RS L3 measurement of neighbour cell

· CSSF for CSI-RS based measurement within measurement gap and outside of measurement gap. 

· synchronization assumption for CSI-RS measurement


In our view, there would be some alternative approaches to handle the Rel-16 remaining issues in the next RAN plenary:

· Alternative 1: Capture the remaining issues in the newly approved RAN4 led work items.
· Alternative 2: Capture the remaining issues in the corresponding follow-up enhancement work items for a feature, e.g., Rel-17 positioning enhancement WI for Rel-16 positioning WI.

· Alternative 3: Finalize the remaining issues, which needs less effort, in TEI-16

· Alternative 4: Re-evaluate if the remaining issues need be further discussed in Rel-17.

Most likely those requirements, especially for spectrum related work, will be specified in a release independent manner. So it would be OK even if the requirements are specified in Rel-17.

In order to ensure timely completion of Rel-16, we propose to have no further extension of RAN4 core part work after September and for the remaining issues the above four alternative approaches could be considered. It is better for RAN4 group to come up with the remaining issues as well as the suggested approach to handling them for each uncompleted WI at the beginning of September RAN plenary.
Proposal: It is proposed to have no further extension of RAN4 core part for each Rel-16 work item in September RAN plenary and RAN4 is expected to provide the list of remaining issues as well as the suggested approaches to handle the remaining issues as input to September RAN plenary.
3   Conclusions
In this paper, we share our views on the remaining issues of Rel-16 core part and how to handle Rel-16 remaining issues. In order to ensure timely completion of Rel-16 work item, we propose that
Proposal: It is proposed to have no further extension of RAN4 core part for each Rel-16 work item in September RAN plenary and RAN4 is expected to provide the list of remaining issues as well as the suggested approaches to handle the remaining issues as input to September RAN plenary.
