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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
Agreements in RAN1 #98
Agreement:
No new PRACH formats are specified for operation in unlicensed spectrum.
Agreement:
To support RMSI transmission for ANR purpose on a carrier with an SSB not on a sync raster consider the following alternatives:
· Alt 1: gNB configures the UE to report the CGI for a PCI on a given SSB frequency not on a sync raster point. After the UE detects the SSB it will proceed with RMSI decoding whereby the frequency location of the CORESET #0 scheduling the PDSCH carrying the RMSI is implicitly known.
· Alt 2: gNB configures the UE to report the CGI for a PCI on a given SSB frequency not on a sync raster point and the MIB in SSB will point to the frequency location of the coreset #0.
· FFS: number of CORESET 0 offsets configurable in MIB when SSB is not on sync raster entry 
· Note: Signalling of offset only necessary if more than one off-sync-raster point offset is agreed
Agreement:
· The following is agreed for DM-RS positions for PDSCH mapping Type B of length 9 and 10:

	  in symbols
	
DM-RS positions 

	
	PDSCH mapping type B

	
	dmrs-AdditionalPosition

	
	0
	1
	2
	3

	9
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	10
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· 
If the PDSCH duration  is 10 OFDM symbols for normal cyclic prefix, and if at least one of the DM-RS symbols corresponding to the PDSCH allocation collides with resources reserved for at least one of the symbols of a LTE CRS transmission, shall be incremented by 1
· FFS: Whether the increment is applicable to all slots or a subset of slots
Conclusion:
· PDSCH type B durations 9,10 will not be optimised for double symbol DM-RS for avoiding LTE-CRS collisions
Agreement:
Support bit field corresponding to available LBT bandwidths in GC-PDCCH (add a bitmap in the GC-PDCCH DCI)
Agreement:
The working assumption from RAN1 AH1901 is converted to an agreement with the following modifications:
· For a given SCS, the following PRB-based interlace design is supported at least for PUSCH and PUCCH:
· Same spacing (M) between consecutive PRBs in an interlace for all interlaces regardless of carrier BW, i.e., the number of PRBs per interlace is dependent on the carrier bandwidth
· Point A is the reference for the interlace definition
· For 15 kHz SCS, M = 10 interlaces and for 30 kHz SCS, M = 5 interlaces for all bandwidths
· FFS: Interlace design for PUCCH for bandwidths greater than 20 MHz
· FFS: Whether and how partial interlace allocation is supported considering mechanisms specific to PUSCH and PUCCH
· FFS: PUCCH bandwidth
· FFS: Whether or how an interlace design for PUSCH and/or PUCCH is supported on 10 MHz according to the revised WID objective 
Agreement:
Alt-1a (Cycling of cyclic shifts across PRBs of the interlace) is selected from the four alternatives in the RAN1#97 agreement on enhanced Rel-15 PUCCH formats PF0 and PF1 
· FFS: Cyclic shift ordering
Note: from vivo perspective, the spec-transparent scheme performs similar to the above agreed solution (which has RAN1 spec impact)
Agreement:
A bandwidth occupied by a PUCCH resource does not exceed the bandwidth corresponding to a 20 MHz carrier/LBT bandwidth
Agreement:
· For interlaced PUSCH transmission in a BWP, X bits of the PUSCH frequency domain resource allocation field are used for indicating which combination of M interlaces is allocated to the UE.
· This applies to PUSCH of the following types:
· Msg3 PUSCH
· PUSCH Scheduled by fallback and non-fallback DCI
· Type 1 and Type 2 Configured Grant PUSCH
· For 30 kHz SCS
· Support X = 5 (5-bit bitmap to indicate all possible interlace combinations)
· For 15 kHz SCS
· Down-select between the following two alternatives:
· Alt-1: Support X = 10 (10-bit bitmap to indicate all possible interlace combinations)
· Alt-2: Support X = 6 bits to indicate start interlace index and number of contiguous interlace indices (RIV) and using remaining up to 9 RIV values to indicate specific pre-defined interlace combinations
Conclusion:
For 10 MHz carrier bandwidth, enhancements to Rel-15 UL signals and channels are not necessary. 
Agreement:
A PUCCH resource configured with interleaved mapping occupies consecutive PRBs within at least one interlace within a BWP. The PUCCH resource configuration includes the following:
· An indication of the allocated interlace
· An indication of the location of the PUCCH resource within the allocated interlace
· Note: This may not be needed for a bandwidth part of 20 MHz or less
· The number of PRBs NPUCCH within the allocated interlace given by the following:
· For Interlaced PF0/1/2:
· NPUCCH = 10 or 11 depending on the allocated interlace
· For Interlaced PF3:
· NPUCCH = 10
· FFS: Whether/how an interlaced PF2/3 resource can be configured on 2 interlaces to increase the number of allocated PRBs to 20, 21, or 22 depending on the allocated interlaces
· FFS: Whether or not the BWP can be configured such that NPUCCH is less than 10 or 11
· FFS: Potential impact due to in-carrier guard bands
· Note: The UE is not expected to be configured with PUCCH transmissions spanning multiple LBT bandwidths
Agreement:
For a gNB initiated channel occupancy the reference duration for CWS adjustment is defined as follows.
· For a CO with unicast PDSCH(s) and for each set of LBT bandwidths for which a single contention window is maintained, the reference duration for CWS adjustment is from the beginning of the CO until the end of the first slot where at least one unicast PDSCH is transmitted over all the resources allocated for the PDSCH, or until the end of the first transmission burst by the gNB that contains unicast PDSCH(s) transmitted over all the resources allocated for the PDSCH, whichever occurs earlier. 
· If the CO has a unicast PDSCH, but doesn’t have any unicast PDSCH transmitted over all the resources allocated for that PDSCH, then, the duration of the first transmission burst by the gNB within the CO that contains unicast PDSCH(s) is the reference duration for CWS adjustment.

Agreement:
For a UE initiated channel occupancy the reference duration for CWS adjustment is defined as follows.
· For a CO with PUSCH(s) and for each set of LBT bandwidths for which a single contention window is maintained, the reference duration for CWS adjustment is from the beginning of the CO until the end of the first slot where at least one PUSCH is transmitted over all the resources allocated for the PUSCH, or until the end of the first transmission burst by the UE that contains PUSCH(s) transmitted over all the resources allocated for the PUSCH, whichever occurs earlier. 
· If the CO has a PUSCH, but doesn’t have any PUSCH transmitted over all the resources allocated for that PUSCH, then, the duration of the first transmission burst by the UE within the CO that contains PUSCH(s) is the reference duration for CWS adjustment.
Agreement:
For a gNB initiated channel occupancy, for a DL burst without unicast PDSCH and with one or multiple UL grants, and for each set of LBT bandwidths for which a single contention window is maintained, CWS adjustment is based on the success or failure (FFS: CB, CBG, or TB) of reception of PUSCH transmissions in the granted resources
· FFS: Details of CWS adjustment based on the reception of a successful transmission
· FFS: Handling of PUCCH/PRACH/SRS and PUSCH without UL-SCH
Agreement:
For purposes of SSB QCL derivation, the following values of Q are supported: {1, 2, 4, 8}.
· FFS: Further down-selection of allowed values.
Conclusion:
The maximum number of PBCH DMRS sequences used in a cell is unchanged from Rel-15 (=8).
· The number of PBCH DMRS sequences used in a cell is independent of Q.
Agreement:
The 3 LSB bits of the SSB candidate position index are represented by the PBCH DMRS sequence index.
Agreement:
For a cell (either serving or a neighbour cell), UE may assume a QCL relation between SS/PBCH blocks within or across DRS transmission or measurement windows that have the same value of modulo(A, Q), once Q is known to the UE
· A is the PBCH DMRS sequence index.
· Note: This agreement extends a prior agreement for serving cells on QCL relation between SS/PBCH blocks to neighbour cells
Agreement:
The following bits of the PBCH payload (not MIB) are used for serving cell timing determination within a frame in addition to the PBCH DMRS sequence index as agreed earlier:
·  for 15 kHz SCS, and   and  for 30 kHz SCS
·  (the half-frame bit as in Rel-15)
Agreement:
If Q is known, candidate monitoring slots for Type0 PDCCH search space are the PDCCH monitoring slots associated with SS/PBCH blocks that are QCL with the SS/PBCH block from which the UE determines that a CORESET for Type0-PDCCH CSS set is present
· Note: Q may be always known depending on where Q is signalled. This aspect is to be discussed further.
Conclusion:
In Rel-16, the PDSCH-to-HARQ-timing-indicator field is not enhanced to indicate larger values of K1 compared to Rel-15.
Agreement:
When configured for operation with enhanced dynamic HARQ codebook (type-2 codebook), a UE shall support 2 PDSCH groups.
· The number of PDSCH groups that the UE shall support is not RRC configurable
· FFS: More groups, depending on the resolution of the FFS on up to 4 groups from a prior agreement
Agreement:
· For enhanced dynamic HARQ codebook, choose one of the alternatives below: 
· Alt-1: NFI and T-DAI are indicated in non-fallback DCI scheduling PDSCH only for the scheduled group
· Alt-2: NFI and T-DAI are indicated in non-fallback DCI scheduling PDSCH for both groups
· FFS: Extension to fallback DCI
Agreement:
For enhanced dynamic HARQ-ACK codebook when the feedback is triggered by a DL DCI scheduling a PDSCH, a UE is not expected to be requested in that DL DCI to provide feedback only for a PDSCH group not scheduled in that DL DCI
Agreement:
For enhanced dynamic codebook operation, HARQ-ACK timing for a PDSCH scheduled with a non-numerical value for K1 is derived by the next DL DCI scheduling PDSCH with a numerical value for K1 triggering feedback for PDSCH group(s) including the PDSCH group of this PDSCH.
· FFS: additional methods including 
· based on an earlier DCI
· one-shot HARQ-ACK feedback
· FFS: dependency on NFI
Conclusion:
There is no consensus to support a 2-stage uplink grant for NR-U in Rel-16.
Conclusion:
For multi-TTI scheduling and for single TTI scheduling for PUSCH, the UE shall only attempt transmitting a PUSCH at the single starting position indicated in the UL grant in PDCCH for this PUSCH.
· FFS: for msg3
Agreement:
· For DFI design for configured grants, support at least the following
· DFI including at least TB level HARQ-ACK bitmap for all UL HARQ processes 
· Note: Total number of HARQ processes is as defined in Rel-15
· FFS: CBG level HARQ-ACK feedback, if supported
· RRC configured minimum duration, D, from the ending symbol of the PUSCH to the starting symbol of the DFI carrying HARQ-ACK for that PUSCH
· Note: UE assumes HARQ-ACK is valid only for PUSCH transmissions ending before n-D, where n is the time corresponding to the beginning of the start symbol of the DFI. 
· FFS: the definition of minimum duration for the case of slot aggregation
· UE blind decoding complexity shall not be increased due to DFI size
Agreement:
The number of separately encoded UCIs multiplexed in a PUSCH transmitted using a configured grant is not changed from Rel-15 (maximum of 3).
Working assumption:
CG-UCI is included in every CG-PUSCH transmission
Conclusion:
The following are unchanged from Rel-15 for PDCCH.
· The maximum number of monitored PDCCH candidates per slot and per serving cell.
· The maximum number of non-overlapped CCEs per slot and per serving cell.
· CCE-to-REG mapping rule and hashing function.
Agreement:
For CORESET configuration in a serving cell with carrier bandwidth greater than LBT bandwidth, 
· For the case where a CORESET is confined within a LBT bandwidth, the search space set configuration associated with the CORESET can have multiple monitoring locations in the frequency domain (per LBT bandwidth)
· Send an LS to RAN2 informing them of this agreement and providing clarifications on the above if necessary
· Note: For scenarios in which gNB transmits PDCCH/PDSCH on a single BWP if CCA is successful at gNB for the whole BWP, CORESET(s) need not all be confined within an LBT bandwidth, and no specification impact is foreseen


2.1.2	Remaining Open issues
The objectives from WID related to RAN1 are as follows:
-	Physical layer aspects including [RAN1]:
-	Frame structure including single and multiple DL to UL and UL to DL switching points within a shared COT with associated identified LBT requirements (TR Section 7.2.1.3.1).
-	NR-U supports a mode of operation where for a carrier and at least for intra-band CA on serving cells on unlicensed bands, all DL channels / signals can be operated with the same numerology, and all UL channels / signals can be operated with the same numerology. 
-	Subcarrier spacing for control and data channels supporting 15kHz, 30kHz, and 60kHz (air-interface perspective; optionality to be discussed separately).
-	Wide band operation (in integer multiples of 20MHz) for DL and UL for NR-U supported with multiple serving cells, and wideband operation (in integer multiples of 20MHz) for DL and UL for NR-U supported with one serving cell with bandwidth > 20MHz with potential scheduling constraint subject to input from RAN2 and RAN4 on feasibility of operating the wideband carrier when LBT is unsuccessful in one or more LBT subbands within the wideband carrier. For all wide-band operation cases, CCA is performed in units of 20MHz (at least for 5GHz).
-	10MHz operation for 5GHz band via NR-U/NR-U CA or NR/NR-U CA without air-interface optimizations specific to 10MHz. 
NOTE: 
- 10MHz Pcell or SpCell is not supported in NR-U.
- The absence of WiFi channels should be guaranteed.  
-	NR-U Discovery Reference Signal (DRS) containing at least SS/PBCH block burst set transmission and possibly CSI-RS, RMSI-CORESET(s)+PDSCH(s), OSI and paging with properties and extensions from NR Rel-15 in line with the agreements during the study phase (TR 38.889, Section 7.2.1.2). 60kHz based SSB/PBCH block is outside the scope of the WI.
-	PRACH including possible extension of PRACH format(s) in line with agreements during the SI phase (TR 38.889, Section 7.2.1.2) to support minimum bandwidth requirement given by regulation. Determine the applicability of Rel-15 NR formats to NR-U operation.RAN1 should decide whether 60 kHz subcarrier spacing for PRACH is supported, based on a unified design with 15 kHz and 30 kHz PRACH for meeting occupied channel bandwidth (OCB) requirements.
-	UL control including extension of PUCCH format(s) to support PRB-based frequency block-interlaced  transmission and use of Rel-15 NR PUCCH formats 2 and 3 for NR-U operation. Applicability of sub-PRB frequency block-interlaced transmission for 60kHz to be decided by RAN1.
-	UL data channel including extension of PUSCH to support PRB-based frequency block-interlaced transmission; support of multiple PUSCH(s) starting positions in one or multiple slot(s) depending on the LBT outcome with the understanding that the ending position is indicated by the UL grant; design not requiring the UE to change a granted TBS for a PUSCH transmission depending on the LBT outcome. The necessary PUSCH enhancements based on CP-OFDM. Applicability of sub-PRB frequency block-interlaced transmission for 60kHz to be decided by RAN1. 
-	SRS including the introduction of additional flexibility in configuring/triggering SRS in line with agreements during the study phase.
-	For DL data channel, support of multiple PDSCH starting positions.
[bookmark: _Hlk532422148]-	Mechanism to detect a gNB’s transmission burst in line with the TR 38.889, Section 7.2.1.2 related to UE power consumption.
-	DL control in line with the agreements during the study phase (TR 38.889, Section 7.2.1.2) including extensions allowing dynamic change of the time domain instances in which the UE is expected to receive PDCCH, modifications enabling DRS transmissions without gaps in the time-domain, and indication of time domain COT structure; 
-	Physical layer procedure(s) including [RAN1, RAN2]:
-	For LBE, channel access mechanism in line with agreements from the NR-U study item (TR 38.889, Section 7.2.1.3.1). Specification work to be performed by RAN1.
-	For FBE, channel access mechanism in line with agreements from the NR-U study item (TR 38.889, Section 7.2.1.3.1). FBE is intended for environments where the absence of Wi-Fi is guaranteed (e.g., by level of regulations, private premises policies, etc. Further, the targeted scenario is limited to a single NR-U network (i.e. single operator) in the operating band and geographic area. Specification work to be performed by RAN1.
- 	Initial access: specify required NR modifications to increase the maximum number of candidate SS/PBCH block positions within the DRS transmission window; to handle reduced SS/PBCH block and RMSI transmission opportunities due to LBT failure; to determine frame timing and QCL assumptions from the detected SS/PBCH block; single SS/PBCH block numerology assumed per band for Pcells in unlicensed spectrum. (RAN1)
- 	Random access: specify required NR modifications to enhance RACH procedure in line with the agreements during the study phase, including 4-step RACH modifications to handle reduced Msg 1/2/3/4 transmission opportunities due to LBT failure (RAN1/RAN2); LBT for 2-step RACH and application of PRACH and PUSCH format improvements for NR-U to 2-step RACH. (RAN1 
-	Scheduling request: specify required NR modifications due to LBT failure in line with agreements during the study phase. (RAN1/RAN2)
- 	RLM/RRM extensions for NR-U operation due to uncertain and reduced transmission opportunities for DL signals and channels due to LBT failure in line with agreements during the study phase (NR-U TR section 7.2.1.3.2), including configuring different DRS Measurement Time Configuration (DMTCs) for RRM and RLM respectively, identifying the set of RLM-RSs to measure, which set(s) are used for in-sync, out-of-sync evaluations, potential definition of a metric to accurately identify unsuccessful detection of RLM-RS. Support RSSI reporting. Define a metric to measure channel occupancy or medium contention and its corresponding reporting. (RAN1/RAN2)
[bookmark: _Hlk532426838]- 	HARQ operation: NR HARQ feedback mechanisms are the baseline for NR-U operation with extensions in line with agreements during the study phase (NR-U TR section 7.2.1.3.3), including immediate transmission of HARQ A/N for the corresponding data in the same shared COT as well as transmission of HARQ A/N in a subsequent COT. Potentially support mechanisms to provide multiple and/or supplemental time and/or frequency domain transmission opportunities. (RAN1)
-	Scheduling multiple TTIs for PUSCH in-line with agreements from the study phase (TR 38.889, Section 7.2.1.3.3). (RAN1)
- 	Configured Grant operation: NR Type-1 and Type-2 configured grant mechanisms are the baseline for NR-U operation with modifications in line with agreements during the study phase (NR-U TR section 7.2.1.3.4). (RAN1)
-	CSI: NR Rel-15 CSI feedback mechanism is the baseline for NR-U operation. Enhancements can be considered in line with agreements from the NR-U study item (e.g., TR 38.889, Section 7.2.1.3.1). (RAN1)
- 	Data multiplexing aspects (for both UL and DL) considering LBT and channel access priorities. (RAN1/RAN2)

2.2	RAN2
2.2.1	Agreements
Agreements in RAN2 #107
	L2 LBT failure mechanism take into account any LBT failure regardless UL transmission type. 
The UL LBT failure mechanism will have the same recovery mechanism for all failures regardless UL transmission type
UL LBT failures are detected per BWP
The UE will report the occurrence of consistent UL LBT failures on PSCell and SCells. The assumption is to reuse SCell failure reporting for BF

Baseline Mechanism, further enhancements not precluded: 
A “threshold” for the maximum number of LBT failures which triggers the “consistent” LBT failure event will be used. 
Both a timer and a counter are introduced, the counter is reset when timer expires and incremented when UL LBT failure happens
The timer is started/restarted when UL LBT failure occur. 



	The CG retransmission timer value is configured per configured grant configuration (i.e., ConfiguredGrantConfig) and the CG retransmission timer is maintained per HARQ process.
Autonomous retransmission on CG resource is prohibited for a HARQ process while the CG retransmission timer for the HARQ process is running.
Both CG timer and CG retransmission timer are used at the same time for a HARQ process.

The value of the CG retransmission timer is shorter than the value of the CG timer.
The CG timer is not restarted at autonomous retransmission on CG resource after the CG retransmission timer expiry.
The UE does not stop the CG timer upon NACK feedback reception, and stops the CG timer upon ACK feedback reception. 
On LBT failure at TX on CG, the UE transmits the pending TB using same HARQ process, in a CG resource.
CS-RNTI is used for scheduled retransmission, and C-RNTI is used for new transmission, similar to NR CG. To be confirmed by RAN1.
Collisions DG CG is FFS



	Will support extension of RAR window without modifying RA-RNTI. 
Include LSBs of SFN in MSG2



	PO consists of ‘S × X’ PDCCH monitoring occasions for paging, where 'S' is the number of actual transmitted SSBs and X is the number of PDCCH monitoring occasions per SSB. 
Parameter 'X' is signaled in paging configuration (i.e. pcch-Config). Parameter Name FFS
TP is endorsed as baseline
Text for LS to R1: RAN2 has agree to extend PDCCH monitoring at paging. <ref agreement text> RAN2 think that UE may stop monitoring the additional PDCCH monitoring occasions at paging occasions (PO) if it detects that gNB had access to the channel at the PO and the detection is reliable. RAN2 has agreed to use transmission addressed to P-RNTI for this purpose. RAN2 wonders whether there are other DL signals that can be reliably detected for this purpose. 


	We will support whitelist
On NR-U frequencies if the highest ranked cell or best cell is not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell for a maximum of 300 seconds for reselection, but shall consider the other cells as candidates for reselection on the same frequency. The UE may consider the current NR-U frequency to be the lowest priority frequency for reselection for 300 seconds after at least <FFS criterion> on that frequency were found not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN.





2.2.2	Remaining Open issues 
The objectives from WID related to RAN2 are as follows:
-	Physical layer procedure(s) including [RAN1, RAN2]:
-	For LBE, channel access mechanism in line with agreements from the NR-U study item (TR 38.889, Section 7.2.1.3.1). Specification work to be performed by RAN1.
-	For FBE, channel access mechanism in line with agreements from the NR-U study item (TR 38.889, Section 7.2.1.3.1). FBE is intended for environments where the absence of Wi-Fi is guaranteed (e.g., by level of regulations, private premises policies, etc. Further, the targeted scenario is limited to a single NR-U network (i.e. single operator) in the operating band and geographic area. Specification work to be performed by RAN1.
- 	Initial access: specify required NR modifications to increase the maximum number of candidate SS/PBCH block positions within the DRS transmission window; to handle reduced SS/PBCH block and RMSI transmission opportunities due to LBT failure; to determine frame timing and QCL assumptions from the detected SS/PBCH block; single SS/PBCH block numerology assumed per band for Pcells in unlicensed spectrum. (RAN1)
- 	Random access: specify required NR modifications to enhance RACH procedure in line with the agreements during the study phase, including 4-step RACH modifications to handle reduced Msg 1/2/3/4 transmission opportunities due to LBT failure (RAN1/RAN2); LBT for 2-step RACH and application of PRACH and PUSCH format improvements for NR-U to 2-step RACH. (RAN1 
-	Scheduling request: specify required NR modifications due to LBT failure in line with agreements during the study phase. (RAN1/RAN2)
- 	RLM/RRM extensions for NR-U operation due to uncertain and reduced transmission opportunities for DL signals and channels due to LBT failure in line with agreements during the study phase (NR-U TR section 7.2.1.3.2), including configuring different DRS Measurement Time Configuration (DMTCs) for RRM and RLM respectively, identifying the set of RLM-RSs to measure, which set(s) are used for in-sync, out-of-sync evaluations, potential definition of a metric to accurately identify unsuccessful detection of RLM-RS. Support RSSI reporting. Define a metric to measure channel occupancy or medium contention and its corresponding reporting. (RAN1/RAN2)
- 	HARQ operation: NR HARQ feedback mechanisms are the baseline for NR-U operation with extensions in line with agreements during the study phase (NR-U TR section 7.2.1.3.3), including immediate transmission of HARQ A/N for the corresponding data in the same shared COT as well as transmission of HARQ A/N in a subsequent COT. Potentially support mechanisms to provide multiple and/or supplemental time and/or frequency domain transmission opportunities. (RAN1)
-	Scheduling multiple TTIs for PUSCH in-line with agreements from the study phase (TR 38.889, Section 7.2.1.3.3). (RAN1)
- 	Configured Grant operation: NR Type-1 and Type-2 configured grant mechanisms are the baseline for NR-U operation with modifications in line with agreements during the study phase (NR-U TR section 7.2.1.3.4). (RAN1)
-	CSI: NR Rel-15 CSI feedback mechanism is the baseline for NR-U operation. Enhancements can be considered in line with agreements from the NR-U study item (e.g., TR 38.889, Section 7.2.1.3.1). (RAN1)
- 	Data multiplexing aspects (for both UL and DL) considering LBT and channel access priorities. (RAN1/RAN2)
-	Radio interface protocol architecture and procedures (ref. TR 38.889 section 7.2.2) [RAN2]:
-	Inactive and Idle mode procedures: Rel-15 NR design is the baseline, including NR licensed measurement framework (cell and beam quality derivation for RSRP, RSRQ, and SINR, filtering and combining multiple beams). Specify necessary extensions for NR-U operation for cell selection/reselection, including enabling the possibility for the UE to camp on a non-best cell if the best cell does not belong to the registered PLMN (or E-PLMN), where the non-best cell would still be the best cell of the registered PLMN; increased paging opportunities per DRX cycle for the UE to receive the page; increased opportunities for SI delivery
-	Introduction of access priority for control signalling (transmissions over SRBs) over unlicensed carriers (highest access priority). 
-	Mobility: For non-standalone NR-U deployments, connected mode mobility is supported on licensed spectrum using the baseline mobility procedure specified for the concerned licensed radio access technology (LTE or NR). For standalone NR-U deployments, specify mechanisms for inter-cell handover between NR-U and NR-U, inter-cell handover between NR-U and NR, and Inter-RAT handover between NR-U and LTE (connected to either EPC of 5GC). Extensions of mobility-related measurement reporting for unlicensed operation including channel occupancy indication and RSSI measurements. 
-	Potential enhancements to DRX considering channel access uncertainty.
-	Paging: specify required NR modifications to enhance paging opportunities by increasing time-domain paging occasions or paging monitoring occasions while taking UE power consumption into account.
-	System information: specify required NR modifications to enhance acquisition of system information in NR-U including increased transmission opportunities in time domain for SI transmission.

2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
Agreements in RAN4 #92
Synchronization raster:
· Agreement: It is agreed to have single SSB location with 30KHz SCS based on RAN1 agreement for intial cell search per 20MHz 
· Agreement: 
· RAN4 agreed to place the SSB close to the edge of sub-bands 
· RAN4 will continue discuss the detailed values of offset to the edge of sub-bands considering the adjacent channel interference
· RAN4 agreed to introduce single default sync raster for each sub-band 
Channel raster:
· WF on the NR-U channel raster (R4-1910593) approved
· Two scenarios considered for band n46: non-coexisting and co-existing with either WiFi or LAA
· In case of non-coexistence with WiFi/LAA  allow more flexibility and define a channel raster with 15kHz granularity
· In case of coexistence with WiFi/LAA  down-select channel raster points to overlap NR-U channels with WiFi/LAA channels for each channel bandwidth
6 GHz band plan:
· WF on 6 GHz band plan (R4-1910386) was agreed
· Tentative agreement that two bands 5925 – 6425 MHz and 5925 – 7125 MHz for unlicensed operation will be defined
· A note to be added:  Band X or Band Y may be deprecated in the future if found not to be applicable. Definition of another band within the same spectrum in the future pending regulations is not precluded.

Wideband operation
· WF on interior guard bands (R4-1910536) was agreed
· Guard bands are integer multiples of PRB on a common RB grid
· RAN4 is still to determine the necessary size of inter-carrier and intra-carrier guardbands
· Intra-carrier guard band could be scheduled if located between contiguous LBT successful sub-bands where all scheduled LBT sub-bands have passed CCA. 

General transmitter emission mask
· WF on general emission mask in R4-1910535 agreed
· Multiple options for emission mask were presented for further evaluation
· Range of PC5 ACLR is to be [-25.5 to -30] dBc

Spectrum utilization
· WF on spectrum utilization in R4-1910537 was agreed
· Increase number of PRB’s to 25 for 20 MH channel with 60 kHz sub-carrier spacing with the condition of relaxation on NR-U emission requirements compared with Rel-15 NR

RRM specifications for NR-U
· WF on RRM specifications for NR-U in R4-1909987 was agreed
· for DL LBT use “[a cell on a] carrier frequency with CCA”, “measurements [of a cell] on a carrier frequency with CCA”
· for UL LBT use “UE performing CCA”, “transmission on a carrier frequency with CCA”.
· The terminology may be updated, for example if some other WG agrees on a better alternative
· Short names for scenarios (referred to as scenarios A-E in the WID) are to be further discussed in the next meeting
· Interested companies are invited to analyse which requirements are likely to be scenario dependent and hence the need for short names
· Interested companies are invited to propose short naming for scenarios if they identify a need.

Way Forward on NR-U RRM requirements in R4-1910551 was agreed with the following agreements
Serving Cell Evaluation
· The NR-U standalone UE shall measure and evaluate the cell selection criterion S for the serving cell at least once every (1+Ms)*M1 DRX cycles in Nserv consecutive DRX, where 
· M1 value
· M1=2 if DMTC periodicity (TDMTC) > TBD and DRX cycle ≤ 0.64 second, otherwise M1=1
· Nserv is as defined below
	DRX cycle length [s]
	Nserv [number of DRX cycles]

	0.32
	M1*4 + M1*Ms

	0.64
	M1*4 + M1*Ms

	1.28
	2 + Ms

	2.56
	2 + Ms





· Maximum value of Ms is TBD
· The UE shall restart the measurements used for serving cell evaluation if it cannot fulfil the conditions on the maximum value of Ms
· FFS how to determine the maximum value of Ms
· The UE behavior needs be clarified
· UE shall initiate measurements on neighbour cells indicated by the serving cell if it is unable to measure on the serving cell for at least Mp consecutive number of DRX cycles not available at the UE, where the value of Mp is TBD
·  UE shall initiate the measurements on neighbour cells of any intra-frequency or inter-frequency if it is unable to measure on serving cell during at least consecutive Mq number of DRX cycles not available at the UE, regardless of any condition of SnonIntraSearchP and SnonIntraSearchQ

Cell Reselection
· NR-U standalone cell re-selection requirements to the target intra- and inter-frequency NR-U cell are as defined below:
	DRX cycle length [s]
	Tdetect,NR_Intra , Tdetect,NR_Inter [s] 
{number of DRX cycles}
	Tmeasure,NR_Intra, Tmeasure,NR_Inter [s] 
{number of DRX cycles}
	Tevaluate,NR_Intra, Tevaluate,NR_Intra [s] 
{number of DRX cycles}

	
	
	
	

	0.32
	 0.32x([36]+Md)xM2 {([36]+Md)xM2}
	0.32x([4]+Mm) xM2
{([4]+Mm)xM2}
	0.32x([16]+Me) x M2
{([16]+Me)xM2}

	0.64
	 0.64x([28]+Md)  
{[28]+Md}
	0.64x([2]+Mm) 
{[2]+Mm}
	0.64x([8]+Me) 
{[8]+Me}

	1.28
	 1.28x([25]+Md)
{[25]+Md}
	1.28x([1]+Mm)
{[1]+Mm}
	1.28x([5]+Me) 
{[5]+Me}

	2.56
	2.56x([23]+Md)
{[23]+Md}
	2.56x([1]+Mm)
{[1]+Mm}
	2.56x([3]+Me) 
{[3]+Me}



        where Md, Mm, Me are the number of DMTC occasions not available at the UE during the corresponding time periods
· Maximum values of Md, Mm, and Me are TBD
· UE behavior: restart the measurements if the limits are exceeded
· Measurement requirements in RRC_IDLE on non-NR-U inter-frequency and inter-RAT LTE shall follow the existing requirements for UE camping on an NR-U cell. The impact of DL LBT in the serving cell on cell reselection procedure is FFS
· The UE shall filter the measurement (e.g. SS-RSRP/SS-RSRQ) using at least 2 measurements which are separated in time by at least DRX/2 but not separated in time by more than Mn. Mn is number of DRX cycles not available at the UE. FFS whether Mn depends on DRX cycle length
· Inclusion of SI reading in cell reselection requirements
· Postpone the discussion until/if the procedure is agreed in RAN2

Handover
· SI reading in HO requirements
· Postpone the discussion until/if the procedure is agreed in RAN2
· The interruption time for NR FR1 – NR FR1 handover in NR-U: 
Tinterrupt = Tsearch + TIU + [20] +  ms
               where 
Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥[-2] dB, then Tsearch = (1+ L1)* Trs + 2 ms. If the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥[-2] dB, then Tsearch = [(3+ L1´)* Trs + 2] ms where L1 and L1´ is the number of DRS occasions missed due to DL LBT during the intra-frequency and inter-frequency detection period, respectively.

T∆ is the time for fine time tracking and acquiring full timing information of the target cell. T∆ = (1+ L2) * Trs  ms where L2 is the number of DRS occasions missing at the UE due to DL LBT during the time tracking period.

TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to: (1 + L3) * TSSB,RO + 10 ms where TSSB,RO is the SSB to PRACH occasion association period [3] and L3 is the number of PRACH occasions that are unavailable for PRACH transmission due to LBT failure.

Trs is the DRS periodicity of the target NR cell, details are FFS.

L1≤ L1,max, L´1≤ L´1,max, L2≤ L2,max, L3≤ L3,max, and the maximum values Li,max are TBD.

FFS on UE behavior when L1 > L1,max, L´1 > L´1,max, L2> L2,max, or L3> L3,max.

Active BWP Switching
· The basic time period over which the BWP switching occurs shall be the same as defined in the existing requirements (applies for DCI-, timer-, and RRC-based active BWP switching)
· The impact of LBT failures on PDSCH reception or PUSCH transmission after the BWP switching needs further investigation
· The duration of interruption on a serving cell in licensed band or unlicensed band or due to BWP switching on a licensed or unlicensed band can be based on the existing interruption requirements

RRC Release with Redirection
· For the cases NR-UNR-U and NRNR-U, extend in RRC release with redirection requirements:
· Tidentify-NR to account for DL LBT
· TSI-NR to account for DL LBT
· TPRACH to account for UL LBT

· Tidentify-NR is as follows:

	Frequency range (FR) of target NR cell
	Tidentify-NR

	FR1
	MAX (680 ms, ([11] + L1) x TDMTC)



Maximum allowed value of L1 is TBD. L1 is the number of DMTC cycles not available at the UE
· TPRACH for NR-U is defined by scaling Rel-15 TPRACH by (1+L2), L2 is the number of missed PRACH occasions due to UL LBT. The maximum value of L2 is TBD.
· Existing (NRNR) requirements apply for the case NR-U NR
· Existing (NRLTE) requirements apply for the case NR-U LTE, provided the procedure is supported

RRC Re-Establishment
· For the cases NR-UNR-U and NRNR-U, extend in RRC re-establishment requirements:
· Tidentify_intra_NR and Tidentify_inter_NR,i to account for DL LBT,
· TSI-NR to account for DL LBT, and
· TPRACH to account for UL LBT
· TPRACH for NR-U is defined by scaling Rel-15 TPRACH by (1+K3), K3 is the number of PRACH occasions that are unavailable for PRACH transmission due to UL LBT failure. Maximum value for K3 is TBD.
· Existing requirements for RRC Re-establishment apply for the case NR-U NR
· Tidentify_intra_NR is as follows:
	Serving cell SSB Ês/Iot (dB)
	Frequency range (FR) of target NR cell
	Tidentify_intra_NR [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ [-8]
	FR1
	MAX (200 ms, ([5]+K1) xTDMTC)
	MAX (800 ms, ([10]+K1) x TDMTC)

	< [-8]
	FR1
	N/A
	(800+TBD*K1)Note1

	Note 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TDMTC > TBD ms and serving cell SSB Ês/Iot < [-8] dB.



· Maximum allowed value of K1 is TBD. K1 is the number of DMTC cycles not available at the UE 
· NOTE: The requirement above is per target cell
· Tidentify_inter_NR, i is as follows:
	Serving cell SSB Ês/Iot (dB)
	Frequency range (FR) of target NR cell
	Tidentify_inter_NR, i [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ [-8]
	FR1
	MAX (200 ms, ([6]+K2,i)xTDMTC, i)
	MAX (800 ms, ([13]+K2,i) x TDMTC, i)

	< [-8]
	FR1
	N/A
	(800 + TBD*K2,i)Note1

	Note 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TDMTC,i > TBD ms and serving cell SSB Ês/Iot < [-8] dB.



· Maximum allowed value of K2,i is TBD. K2,i is the number of DMTC cycles not available at the UE 
· NOTE: The requirement above is per target cell

Beam Management
· Evaluation time for BFD is as follows, where the maximum value for LBFD is TBD:

	Configuration
	TEvaluate_BFD_SSB (ms) 

	no DRX
	max([50],ceil((5+LBFD)*P)*TDRS)

	DRX cycle≤320
	max([50],ceil((7.5+ LBFD)*P)*max(TDRX,TDRS))

	DRX cycle>320
	ceil((5+ LBFD)*P)*TDRX

	NOTE 1:	TDRS is the periodicity of DRS in the set . TDRX is the DRX cycle length. 
NOTE 2:   LBFD is the total number of missed DRS occasions not available at the UE. 



· Evaluation time for CBD is as follows, where the maximum value for LCBD is TBD:

	Configuration
	TEvaluate_CBD_SSB (ms) 

	no DRX, DRX cycle≤320
	ceil(([3]+LCBD)*P)*TDRS)

	DRX cycle>320
	ceil(([3]+LCBD)*P)*TDRX)

	NOTE 1:	TDRS is the periodicity of DRS in the set . TDRX is the DRX cycle length. 
NOTE 2:   LCBD is the total number of missed DRS occasions not available at the UE. 


· The same frameworks as for NR beam management requirements (e.g., L1-RSRP and BFD) can be used as the start point in RAN4 RRM study until RAN1&2 updates

L1-RSRP Measurements
· Measurement period for SSB-based L1-RSRP:
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil((M+L)*P)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*(M+L)*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil((M+L)*P)*TDRX

	Note:	TSSB is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.



· Measurement period for CSI-RS based L1-RSRP:
	Configuration
	TL1-RSRP_Measurement_Period_CSI-RS (ms) 

	non-DRX
	max(TReport, ceil((M+L)*P)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*(M+L)*P)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil((M+L)*P)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-RSRP measurement is transmitted with Density = 3.



· Note: the above can be revisited when RAN1 design is finalized
· Define maximum values for L1 and L2
· SSB based L1-RSRP measurement reporting is performed only when UE receives MSSB SSB samples during the measurement period
· CSI-RS based L1-RSRP measurement reporting is performed only when UE receives MCSi-RS CSI-RS samples during the measurement period
· If the UE cannot skip the L1-RSRP reporting, but the UE does not receive a certain number of SSB and/or CSI-RS samples within the measurement period, the UE indicates ‘not valid’ (how to signal “not valid” is FFS)

Measurement Gap: Applicability
· Gap patterns with MGL=6ms are suitable for measurements based on DRS
· MG patterns #0 and #1 for measurements based on DRS are mandatory
· The requirements with MG pattern #5 will be specified
· FFS on MG pattern #4 depending on the DMTC periodicity and #5
· No new MG pattern needs to be introduced for DRS based measurements

Measurement Gap: Scaling Factor
· Interested companies are invited to provide their analysis in RAN4#92-Bis on the feasibility of a capability to measure NR-U bands with an independent gap pattern
· CSSFwithin_gap,i definition can be reused, both for DRS gap based measurements, and to account for the impact of DRS gap based measurements to other measurements. DMTC period in the definition is to be used instead of SMTC period.

Interruptions
· The interruption due to transitions between active and non-active during DRX applies in scenario B
· The EN-DC interruption due to transitions between active and non-active during DRX is reused in scenario B
· The interruption due to PCell transitions from non-DRX to DRX applies in scenario B
· The EN-DC interruption due to PCell transitions from non-DRX to DRX is reused in scenario B
· The interruption due to Scell addition or release applies in all scenarios A-C
· The interruption due to Scell addition or release for an NR-U aggressor cell can reuse the requirements for release 15 NR Scell addition or release
· The interruption due to Scell addition or release for an NR-U victim cell can reuse the requirements for release 15 NR Scell addition or release
· The interruption due to SCell activation or deactivation applies in all scenarios A-C
· The interruption due to SCell activation or deactivation for an NR-U aggressor cell can reuse the requirements for release 15 NR SCell addition or release
· The interruption due to Scell activation or deactivation for an NR-U victim cell can reuse the requirements for release 15 NR SCell addition or release
· The interruption due to supplementary UL carrier or an UL carrier is configured or de-configured can reuse the requirements for release 15 NR SUL/UL configuration/deconfiguration
· The deactivation interruption on PCell or PSCell or any activated SCell shall not occur before slot n+1+[THARQ] and not occur after slot n+1+[THARQ +3ms]
· The definition of T_HARQ needs be clarified

Intra-frequency Measurements (RSRP, RSRQ, SINR)
· The intra-frequency cell identification and measurement requirements are defined for Es/Iot≥-6 dB
· FFS: UE behavior for the case when the maximum value (e.g., for LPSS/SSS or Lmeas) is exceeded
· Cell identification and measurement periods without gaps are as follows:
	DRX cycle
	TPSS/SSS_sync_intra_NR_U

	No DRX
	max( 600ms, ceil((5+LPSS/SSS) x Kp) x DMTC period )Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max( 600ms, ceil(1.5x (5+LPSS/SSS) x Kp) x max(DMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil((5+LPSS/SSS) x Kp) x DRX cycle x CSSFintra



	DRX cycle
	(for deactivated SCell) TPSS/SSS_sync_intra_NR_U

	No DRX
	(5 + L) x measCycleSCell x CSSFintra

	DRX cycle≤ 320ms
	 (5 + L) x max(measCycleSCell, 1.5xDRX cycle) x CSSFintra

	DRX cycle> 320ms
	(5 + L) x max(measCycleSCell, DRX cycle) x CSSFintra



	DRX cycle
	T SSB_measurement_period_intra_NR_U  

	No DRX
	max(200ms, ceil( (5+Lmeas) x Kp) x DMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	ma(200ms, ceil(1.5x (5+Lmeas) x Kp) x max(DMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil( (5+Lmeas) x Kp ) x DRX cycle x CSSFintra



· Define maximum values for L-values in the above
· Note: CSSF for NR-U is being discussed separately
· Note: the same approach is applicable for SSB index identification, unless RAN2 defines a different procedure
· Note: the above can be revisited when RAN1 design is concluded
· Cell identification and measurement periods with gaps are as follows:
	DRX cycle
	TPSS/SSS_sync_intra_NR_U

	No DRX
	max(600ms, (5 + LPSS/SSS) x max(MGRP, DMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5x(5+LPSS/SSS)) x max(MGRP, DMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms
	(5 + LPSS/SSS) x max(MGRP, DRX cycle) x CSSFintra



	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, (5 + Lmeas) x max(MGRP, DMTC period)) x CSSFintra

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x(5+Lmeas)) x max(MGRP, DMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	(5 + Lmeas) x max(MGRP, DRX cycle) x CSSFintra



· Define maximum values for L-values in the above
· Note: CSSF for NR-U is being discussed separately
· Note: the same approach is applicable for SSB index identification, unless RAN2 defines a different procedure
· Note: the above can be revisited when RAN1 design is concluded

Inter-frequency Measurements (RSRP, RSRQ, SINR)
· For inter-frequency, use the same approach as for intra-frequency:
	Condition NOTE1,2
	TPSS/SSS_sync_inter_NR_U

	No DRX
	 max(600ms, (LPSS/SSS+8) x max(MGRP, DMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(600ms, ceil((8+LPSS/SSS)x1.5) x max(MGRP, DMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms 
	(8 + LPSS/SSS) x DRX cycle x CSSFinter



	Condition NOTE1,2
	T SSB_measurement_period_inter_NR_U

	No DRX
	max(200ms, (8 + Lmeas) x max(MGRP, DMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(200ms, ceil((8+Lmeas) x 1.5) x max(MGRP, DMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms
	(Lmeas + 8) x DRX cycle x CSSFinter



· Define maximum values for L-values in the above
· Note: CSSF for NR-U is being discussed separately
· Note: the same approach is applicable for SSB index identification, unless RAN2 defines a different procedure
· Note: the above can be revisited when RAN1 design is concluded

Inter-RAT Measurements
· Existing requirements shall apply to inter-RAT measurements in NR-U if the RAT being measured is in licensed band. When RAT being measured is NR-U (Scenario B before PSCell add), inter-RAT measurement requirements can be based on inter-frequency NR-U measurement requirements

SFTD Measurements
· For EN-DC SFTD towards NR-U with LBT, a measurement period Tmeasure_SFTD1 = max(0.2,[5 + NLBT-fail] x SMTC period), where NLBT-fail is the number of SSBs (or DRSs) that have been blocked by LBT, is used
· For EN-DC SFTD towards NR-U with LBT, SFTD measurement accuracy under LBT shall be safe-guarded by limiting the time between acquisition of PCell timing and acquisition of PSCell timing used when estimating SFTD. One option may e.g. be to request that |t1-t2| < SMTC period, another to request that |t1-t2| < max(0.2, 5xSMTC period)
· RAN4 shall further discuss how to capture measurement delay requirements for inter-RAT SFTD towards NR-U under LBT
· Extension of SFTD measurement time when PSCell changes without changing carrier frequency to be similar to the described way in clause 8.17.2 of TS 36.133
· For EN-DC, the SFTD measurement period towards NR-U with LBT under DRX:

	DRX cycle length (s) Note 3
	T measure_SFTD1_NR_U

	≤0.04 

	max(200ms, (5 + L) x DMTC period)) (Note 1)

	DRX cycle ≤ 320ms
	(L + 8) x max(DRX cycle, DMTC period)

	DRX cycle > 320ms
	(L + 5) x DRX cycle 

	Note 1: Number of DRX cycles depends upon the DRX cycle in use 
Note 2: DRX cycle length in this table refers to the DRX cycle length configured for PCell or PSCell. When DRX is used in both PCell and PSCell, DRX cycle length in this table refers to the longer of the DRX cycle lengths for PCell and PSCell. 



· Define the maximum value of L
· FFS UE behavior when the maximum is exceeded

RLM
· The same target BLER levels are used as a baseline for NR-U and for Rel-15 NR
· Define the NR-U RLM requirements for SSB RLM resources within DRS window
· RAN4 does not work on RLM requirements for any new RLM metric, unless RAN1 decides to define such
· In-sync evaluation period:
	Configuration
	TEvaluate_out_SSB (ms) 
	TEvaluate_in_SSB (ms) 

	no DRX
	max(200,ceil((10+Lout)*P)*TDRS)
	max(100,ceil((5+Lin)*P)*TDRS)

	DRX cycle≤320
	max(200,ceil((15+Lout)*P)*max(TDRX,TDRS))
	max(100,ceil((7.5+Lin)*P)*max(TDRX,TDRS))

	DRX cycle>320
	ceil((10+Lout)*P)*TDRX
	 ceil((5+Lin)*P)*TDRX

	NOTE 1:	TDRS is the periodicity of DRS configured for RLM. TDRX is the DRX cycle length.



· Maximum value of Lin is TBD
RSSI and Channel Occupancy Measurements
· FFS: The resource configuration for RSSI/channel occupancy shall be independent of the SCS used e.g., for data
· Both the network and UE need to be aware of the RSSI measured bandwidth
· LS to RAN1/RAN2 on RSSI measurement definition was agreed in R4-1910573

Scell Activation Delay
· The SCell activation delay in NR-U needs to be extended by accounting for the number of missed SSBs at the UE due to DL LBT failures during Tactivation_time and TCSI_reporting
· The maximum acceptable number of missed SSBs due to LBT is TBD
· The known SCell definition needs to be updated for NR-U
· The SCell activation delay needs to be further extended, by the time reflecting the number of UL LBT failures, if the UE needs to perform UL LBT prior to sending ACK 

Active TCI State Switching and List Update
· The known TCI state definition needs to be updated for NR-U
· Failure to receive DRS due to DL LBT failure, results in a longer time necessary to complete the active TCI state switching
· In the TCI requirements limit the maximum acceptable number of missed DRS occasions due to LBT
· FFS on UE behavior if the maximum acceptable number is exceeded
·  Failure to transmit ACK due to UL LBT failure (when the ACK is transmitted on unlicensed carrier) may result in a longer procedure delay due to UE re-attempt to transmit
PSCell Addition/Release
· The PSCell release delay is not subject to signal availability and the existing requirements in 7.31 of 36.331 should apply

Number of Cells and Beams
· On an NR-U intra-frequency carrier frequency, the UE shall be capable of performing intra-frequency measurements for at least the same number of cells and the same number of SSBs as specified for Rel-15 FR1 (TS 38.133)
· On an NR-U inter-frequency carrier frequency, the UE shall be capable of performing inter-frequency measurements for at least the same number of cells and the same number of SSBs as specified for Rel-15 FR1 (TS 38.133)
· On an NR-U inter-RAT carrier frequency, the UE shall be capable of performing inter-RAT E-UTRAN–NR measurements for at least the same number of cells and the same number of SSBs as specified for Rel-15 FR1 (TS 36.133)
· For UE, which is NR-U capable UE or performing NR-U measurements and which is also performing NR (non-NR-U) measurements, the existing FR1 and FR2 requirements apply for the measurements on NR (non-NR-U) carriers

UE Measurement Reporting Criteria
· Reporting criteria, at least for the case when the bandwidth is up to 20 MHz:
· For NR-U intra-frequency RSSI and channel occupancy measurements, Ecat=1 (to be added in TS 38.133)
· For NR-U inter-frequency RSSI and channel occupancy measurements, Ecat=1 (to be added in TS 38.133)
· For NR-U inter-RAT (E-UTRANNR) RSSI and channel occupancy measurements, Ecat=1 (to be added in TS 36.133)
Timing Requirements
· MRTD and MTTD requirements in NR-U networks are same as those of Rel-15 requirements
Other
· Discuss whether there is any impact of COT category/configuration on RRM requirements

2.4.2	Remaining Open issues
The objectives from WID related to RAN4 are as follows:
-	Core specifications for UE, gNB and RRM requirements [RAN4]: 
-	Specify new unlicensed band(s) for the 5 GHz and 6 GHz frequency ranges (see Note 1). The band(s) definition should include DL only and UL/DL operation.
- 	10MHz channel definition by means of bands spelled out like LTE LAA (main target is 5GHz band in a certain country)
-	Specify gNB and UE RF core requirements for the band(s) in the above frequency range,  including a limited set of example band combinations (see Note 2). 
-	Investigate the feasibility of increasing the number of usable PRBs for different numerologies and channel bandwidths in unlicensed bands, and if found feasible, specify such support.
- 	Specify RRM/RLM core requirements including but not limited to
· OOS evaluation for RLM
· Multiple QCL-ed SSBs during RLM/BFD/CBD
· Transmit timing accuracy
· Measurement accuracy
Note 1: The actual frequency range for specification can be further discussed based on regulatory updates in the US and Europe.
Note 2: The WI can be completed provided requirements for at least one band combination involving a new NR-U band is specified as long as it is in line with country-specific regulatory directives.

2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
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. 
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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v04.76	15.05.2017		minor adaptations for RAN #76
v04.75	31.01.2017		minor adaptations for RAN #75
v04.74	28.10.2016		minor adaptations for RAN #74
v04.73	01.09.2016		adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)
v04.72	26.05.2016		adaptations for RAN #72 (introduction of NR & GERAN TUs)
v04.71	10.02.2016		minor adaptations for RAN #71
v04.70	30.10.2015		minor adaptations for RAN #70
v04.69	12.08.2015		minor adaptations for RAN #69
v04.68	21.05.2015		minor adaptations for RAN #68
v04.67	01.02.2015		minor adaptations for RAN #67
v04.66	16.11.2014		minor adaptations for RAN #66
v04.65	16.08.2014		minor adaptations for RAN #65
v04.64	22.05.2014		minor adaptations for RAN #64
v04.63	24.01.2014		restructuring for RAN #63 to cover Core & Perf. in one doc file
v03.62	11.11.2013		section 1.2.3 adapted for RAN #62
v03	11.08.2013		section 1.2.3 added on time budget
v02	07.05.2010		history added, some spelling corrections
v01	13.11.2009		First version of the template
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