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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 #98bis
Agreement:
Include the following in a reply LS to RAN2 for R1-1909954:
· There are other signals/channels that can be detected with similar reliability to a DCI with CRC scrambled with a P-RNTI (e.g., PDCCHs with CRC scrambled with other RNTIs)
· There is no consensus in RAN1 on using these other signals/channels for the purpose of the UE stopping the monitoring of the additional PDCCH monitoring occasions at a given paging occasion

Conclusion:
For the PDSCH Default A SLIV Table, Type-B PDSCH lengths other than the 2/4/7 lengths already supported in Rel-15, are not introduced for NR-U.

Working assumption:
For RMSI transmission for ANR purpose on a carrier with an SSB not on a sync raster, the PBCH in SSB not on a sync raster does not directly provide the location of the CORESET 0 for RMSI reception. 
· The frequency domain difference between an off-sync SS/PBCH block and its associated CORESET #0 is determined at least based on 
1. The offset between the frequency location of the off-sync SS/PBCH block configured by gNB (high layer parameter ssbFrequency) and the frequency location corresponding to the GSCN of the synchronization raster entry within the same LBT bandwidth.
1. Also based on the offsets signaled in PBCH payload (including MIB). 
1. FFS: How many offsets
· Note: For ANR purpose, the SSB and and the associated CORESET0 are expected to be in the same LBT bandwidth
· Note: This working assumption assumes that there is only one sync raster point defined per 20 MHz. If RAN4 decides that there is more than one sync raster point per 20 MHz, then this working assumption is not valid and will be revisited

Agreement:
Add a COT duration bit-field per serving cell in GC-PDCCH, i.e., DCI format 2_0
· The following are configurable by RRC:
· Presence of this bit-field
· Location of this bit-field in the DCI
· Length of this bit-field in the DCI 
· FFS: Whether a single value will suffice in which case, the length is not configurable
· Encoding of the bit field value, i.e., what COT duration corresponds to which bit-field value
· If a UE receives this bit-field, it applies the knowledge about end-of-COT at least for the purpose of UL transmission LBT category switching in a gNB-acquired COT
· If this field is not present, UE should use SFI indication to determine end-of-COT (if SFI is available)
· FFS: details for this SFI-based mechanism
· FFS: Whether the duration is encoded as e.g., total length or remaining length.
· FFS: Granularity the signalled duration

Agreement:
· A UE can be provided with at least two groups (FFS: more than two groups) of search space sets for PDCCH. The UE can be configured to switch between the groups, indicated based on at least the following alternatives.
· Alt 1: implicitly e.g. after detection of [FFS: DL burst, (WB-)DM-RS, GC-PDCCH and/or PDCCH] and/or e.g., based on information on COT structure.
· Alt 2: explicitly in GC-PDCCH and/or PDCCH
· Search space sets that are not part of the configured groups (e.g., a common search space set) will always be monitored by the UE regardless of the search space set indication
· A single search space set can be part of more than one group.
· It is up to RAN2 to optimize the signalling to minimize overhead.

[bookmark: _Hlk22446538]Agreement:
Update the RRC parameter InterlaceAllocation-r16 (defined for a dedicated PUCCH resource) with the following:
· Index of 1st interlace
· Indication of the 2nd interlace index (if 2nd interlace is configured)
· FFS: How the indication is achieved
· Indication of the LBT bandwidth location in which the PUCCH resource is configured

Agreement:
For PUCCH Formats 2 and 3 configured with interlace mapping, the number of configured interlaces is 1 or 2
· For Interlaced PF3:
· NPUCCH = 10 if one interlaced is configured (as previously agreed)
· NPUCCH = 20 if two interlaces are configured
· UE should use either one full interlace or two full interlaces according to configured maximum code rate and actual UCI payload size (subject to FFS below on the case of a BWP possible less than full carrier BW)
· FFS: In case one interlace is used, which interlace is used
· FFS: If two interlaces are configured, whether or not there are configuration restrictions on the spacing between the two interlaces
· FFS: For a 20 MHz carrier bandwidth, whether a BWP can be configured to be less than the carrier bandwidth. 
· If allowed, NPUCCH can be less than 10 (for 1 interlace) or can be less than 20 (for 2 interlaces)
· Note: This agreement refers to configured interlaces, not actually used interlaces. 
· Note: User multiplexing is to be further discussed. This agreement does not imply that user multiplexing is supported or not supported.

Agreement:
· For PUCCH formats 0 and 1 configured with an interlace mapping, the formula for cyclic shift hopping in Section 6.3.2.2.2 of 38.211 is given by



where  indexes consecutive PRBs within an interlace starting with the lowest indexed PRB of the PUCCH resource within the BWP. N is the number of PRBs in an interlace (10 or 11).
· FFS: The step size  is down-selected to one value amongst {1,5,7,11}
· The decision on which value to select is based on minimizing the 95th percentile CM
· FFS: For PF0, whether or not the above formula  includes an additional term  in order to increase user multiplexing from 1 to 3 in case of 2-bit ACK/NACK + SR (SR = 1 for positive SR and 0 for negative SR)
· FFS: In order to increase user multiplexing capacity for PF0, PF1, introduction of *(i+i0) into the formula instead of *i  where i+i0 is modulo N, and i0 is configurable in the range {0, 1, …, N-1}.
· This mechanism may create collisions when the user multiplexing capacity is increased (i0 is not 0)

Agreement:
· Support configurability between interlace and contiguous (Rel-15) mappings for cell-specific PF0/1 resources, i.e., PUCCH resources configured prior to dedicated configuration
· If interlace mapping is configured, the UE assumes there is no frequency hopping
· RAN2 to decide how broadcast signaling (SIB1) is modified to support this configurability
· Enhancements of Rel-15 PF0/1 when interlacing is not used will not be considered as part of the NR-U work in Rel-16

Agreement:
· Support configurability between interlace and contiguous (Rel-15) mappings for cell-specific PUSCH (e.g., msg3), i.e., PUSCH transmitted prior to dedicated configuration
· If interlace mapping is configured, the UE assumes there is no frequency hopping
· RAN2 to decide how broadcast signaling (SIB1) is modified to support this
· Cell specific PUSCH and PUCCH can only be configured to both have interlaced mapping or to both have non-interlaced mapping
· FFS: The UE does not expect the configuration of interlaced or contiguous mapping of PUSCH/PUCCH to be different before and after dedicated RRC configuration

Agreement:
Support an RRC parameter to configure a UE with either interlace or contiguous (Rel-15) mappings for dedicated PUCCH resources, i.e., PUCCH resources configured by dedicated signalling
· If interlace mapping is configured, frequency hopping is not configured
· FFS: The UE does not expect configuration of interlace or contiguous mapping for different PUCCH resources to be different

Agreement:
For PUSCH transmissions after dedicated configuration, support an RRC parameter to enable configurability between interlace resource allocation and Rel-15 (Type 0/1) resource allocation
· If interlace mapping is configured, frequency hopping is not configured
· FFS: Whether this RRC configuration applies to fallback DCI
· FFS: Whether/how dynamic (non-fallback DCI based) switching is supported between interlaced resource allocation and Rel-15 RA (Type0/1) resource allocation 
· FFS: The UE does not expect configuration of interlace or contiguous mapping for different PUSCH transmissions to be different

Agreement:
· Support a user-multiplexing mechanism for both UCI and reference symbols for interlaced PF3 when one interlace is configured as follows:
· User multiplexing for the UCI is based on the application of pre-DFT OCC with
· Alt. 1: Block-wise repetition in time domain followed by mapping over whole interlace in frequency (analogous to (Rel-15) PF4)
· Alt. 2: Symbol-wise repetition in time domain followed by mapping over whole interlace in frequency
· User multiplexing for the reference symbols is based on the use of different cyclic shifts of the same base sequence for all multiplexed users. The base sequence is a Z-C sequence (as for legacy Rel-15 PF3) mapped to the PRBs of the interlace
· Length of ZC sequence = number of tones in the interlace
· FFS: Mapping between OCC index applied on UCI symbols and cyclic shift applied to DMRS symbols
· Support 1, 2, and 4 users for all PF3 durations (4 – 14 OFDM symbols)
· Support an RRC parameter for indicating OCC configuration for interlaced PF3
· If two interlaces are configured, user multiplexing is not supported for interlaced PF3

Agreement:
· Support a user-multiplexing mechanism for both UCI and reference symbols for interlaced PF2 when one interlace is configured as follows:
· User multiplexing is based on OCCs applied in at least the frequency domain to the UCI and reference signal REs separately
· User multiplexing for the UCI is based on RE-wise repetition within a PRB
· Support only frequency domain OCC lengths of 1, 2 and 4 to multiplex users on both 1-symbol and 2-symbol PF2
· Consider the following for controlling CM/PAPR. If supported, select from the following alternatives using CM and MCL as criteria
· OCC cycling across PRBs of an interlace
· Scrambling
· No CM/PAPR controlling mechanism
· Support an RRC parameter for indicating OCC configuration for interlaced PF2
· If two interlaces are configured, user multiplexing is not supported for interlaced PF2

Agreement:
· Allow configured UL (CUL) transmissions in a set of symbols of a slot when the UE is configured with DCI 2_0 format monitoring and does not detect a DCI 2_0 format providing a slot format for the set of symbols. This is applicable when operating with LBE for the following cases.
· When the set of symbols are indicated as ‘F’ with a semi-static TDD pattern or 
· When the UE is not configured with a semi-static TDD pattern
· Note: Configured UL (CUL) transmissions are UL signals/channels configured by higher layers:
· PUCCH
· Configured Grant PUSCH
· Periodic SRS, [semi-persistent SRS]
· Unclear if semi-persistent SRS covered by the current Rel-15 behaviour
· [PRACH]
· Unclear if PRACH covered by the current Rel-15 behaviour
· FFS: How to allow the CUL transmissions as per the above

[bookmark: _Hlk22446553]Agreement:
Sharing of a UE-initiated channel occupancy (either CG-PUSCH or scheduled UL) with gNB is supported, such that the gNB is allowed to transmit control/broadcast signals/channels for any UEs as long as the transmission contains transmissions for the UE that initiated the channel occupancy and/or DL signals/channels (PDSCH, PDCCH, reference signals) meant for the UE that initiated the channel occupancy.
· The ED threshold that the UE applies when initiating a channel occupancy to be shared with the gNB is configured by gNB (RRC signaling)
· if ED threshold that the UE applies when initiating a channel occupancy to be shared with the gNB is not configured, the transmission of the gNB in UE initiated COT may include only control/broadcast signals/channels transmissions of up to 2/4/8 OFDM symbols in duration for 15/30/60 kHz SCS
· When absence of WiFi cannot be assumed based on e.g. regulation, the ED threshold that the gNB configures to the UE to apply when initiating the channel occupancy is determined based on the max gNB TX power
· Cat. 2 LBT can be used (for gaps of 16us and 25us). 
· Cat. 1 LBT can be used under the following conditions.
· Gap duration <= 16us
· For the transmission of the gNB after the first switch between the UE and the gNB if the gNB transmission contains only control/broadcast signals/channels
· For the transmission of the gNB after the first switch between the UE and the gNB if the gNB transmission has a duration below X ms (X >= 0).
· FFS: X
· FFS: For transmissions after the second and subsequent switches between UE and gNB


Agreement:
· For the CP extension prior to at least a dynamically scheduled PUSCH transmission, the CP extension is located in the symbol(s) immediately preceding the PUSCH allocation indicated by SLIV. The supported durations for CP extension at the UE are: 
· 0 (i.e. no CP extension) 
· C1*symbol length – 25 us 
· C2*symbol length – 16 us - TA 
· C3*symbol length – 25 us – TA
· C1=1 for 15 and 30 kHz SCS, C1=2 for 60 kHz SCS
· FFS: Whether C2/C3 is fixed or implicitly derived based on TA for each subcarrier spacing
· The N2 timeline (UL grant to PUSCH delay) needs to be relaxed to take the CP extension into account
· FFS: Whether the limit as per the previous agreement bounding the resulting CP extension to be less than or equal to one symbol for the given subcarrier spacing should be relaxed
· FFS: Applicability of this to other UL transmissions
· FFS: Whether the number of durations for CP extension that the UE can be signalled dynamically can be configured

Agreement:
· For FBE operation, when the gNB operates as an initiating device
· The UE is provided information on the gNB fixed frame period and the starting positions of the fixed frame periods
· For the provision of the above information the following is signalled
· Indication of the fixed frame period and the starting positions of the fixed frame period (SIBx)
· FFS: Whether Rel-15 signaling can be reused
· When the UE is not initiating a channel occupancy, UE transmissions within a fixed frame period can occur if DL signals/channels (e.g., PDCCH, SSB, PBCH, RMSI, GC-PDCCH, …) within the fixed frame period are detected. 
· FFS: Extension of GC-PDCCH configuration to idle UEs
· FFS: Signaling for FBE operation, when the UE operates as an initiating device

[bookmark: _Hlk22446567]Agreement:
If 2 bits can be found to not be necessary in the current MIB, then Parameter Q is indicated in the MIB by a serving cell. Otherwise, Q is indicated in the RMSI.

Agreement:
For RRM measurements of a neighbor cell in IDLE, INACTIVE and CONNECTED UE states,
· Support signaling of a common Q value per frequency by broadcast RRC signaling (SIBx) and/or dedicated RRC signaling (measObjectNR) from the serving cell.
· Support signaling from the serving cell of a Q value for a listed neighbour cell. 
· If Q is signaled for a listed cell, it overrides any common Q value per frequency  
Agreement:
· No further down selection is made for set of Q values, i.e., Q = {1,2,4,8} (resolves FFS of prior agreement on Q values)
· UE does not expect to be configured with two Type-0 PDCCH monitoring occasions in a slot with Q=1.
· Note: This does not imply a change in Rel-15 behavior for Type-0 PDCCH monitoring in two consecutive slots.
· Note: This agreement does not imply any changes to Rel-15 PDCCH monitoring requirements on BD/CCE limits per slot
· RAN4 requirements for SSB detection during initial cell search should be defined assuming Q = 8. This assumption does not have any other specification impact.
· Include this agreement in an LS to RAN4 asking them to take this into account. The LS should also provide an overview on the definition of Q.

Agreement:
· The RSSI measurement timing configuration (RMTC) includes the following:
· Time-domain parameters: 
· Periodicity (e.g., 40/80/160/320/640 ms) 
· Measurement duration in terms of OFDM symbols with a configured reference subcarrier spacing
· Offset of RMTC measurement duration
· Frequency-domain parameters:
· Measurement bandwidth at least in units of LBT bandwidths
· FFS: Units other than LBT bandwidths
· Note: RAN4 can determine if the bandwidth used for the measurement within an LBT bandwidth can be less than the signaled measurement bandwidth. 
· Measurement ARFCN for inter-frequency measurements
· Configurable L3 filtering as in RSSI for LTE-LAA

Conclusion:
No new medium contention/load metrics other than channel occupancy are introduced
Agreement:
Support configuration of the DRS transmission window duration of a UE’s serving cell(s)
· DRS transmission window periodicity is the same as the configuration of SSB burst periodicity
· Note: RAN4 performance requirements depending on the DRS transmission window size, e.g., RRM, will assume a DRS transmission window size of 5 ms

Agreement:
The ssb-PositionsInBurst IE is configured as in Rel-15 NR
· FFS: Interpretation of the field for NR-U

[bookmark: _Hlk22446588]Agreement:
· For enhanced dynamic HARQ codebook with single or multiple configured DL cells, 
· NFI is indicated in non-fallback DCI scheduling PDSCH for the scheduled group
· T-DAI is indicated in non-fallback DCI scheduling PDSCH for the scheduled group if more than one DL cell is configured
· Indication of NFI and T-DAI in non-fallback DCI for the non-scheduled group with single or multiple configured DL cells can be configured by RRC.

Agreement:
If the DCI is received that toggles the NFI for a PDSCH group, then the UE 
· Discards the HARQ-ACK feedback for the PDSCH(s) in that PDSCH group including the PDSCH(s) that were associated with a non-numerical K1 value.
· Note: HARQ-ACK feedback for PDSCH(s) scheduled in this DCI are not discarded.
· The UE expects the DAI values for the PDSCH group to be reset.

Agreement:
If enhanced dynamic codebook is configured, for a PDSCH scheduled by DL DCI 1_0:
· UE reports HARQ-ACK feedback for the corresponding PDSCH as part of the PDSCH group #0
· FFS: whether/how to define a rule for UE to determine NFI if NFI is not explicitly signalled
· The fallback DCI does not support signalling a non-numerical value of K1
· FFS: Whether NFI is introduced in DCI 1_0 for the purpose of enhanced dynamic HARQ codebook operation

Agreement:
Support requesting feedback of a HARQ-ACK codebook containing all DL HARQ processes (one-shot feedback) for all CCs configured for a UE in the PUCCH group.
· One-shot feedback should be configurable separately from the configuration of semi-static(including any potential enhancements)/non-enhanced dynamic HARQ codebook
· FFS: Simultaneous configuration of enhanced dynamic codebook and one-shot feedback

Agreement:
· The last PDSCH for which A/N decoding result is reported in the HARQ-ACK codebook containing all DL HARQ processes (one-shot feedback) is determined as the last PDSCH within the UE N1 processing time capability
· UE also reports HARQ-ACK feedback for earlier PDSCHs scheduled with non-numerical K1
· For NDI, choose one of the following alternatives:
· Alt. A: NDI value is not reported along with HARQ-ACK for the corresponding PDSCH
· Alt. B: Latest NDI value is reported along with HARQ-ACK for the corresponding PDSCH
· UE assumes NDI=0 if there is no prior NDI value for the HARQ process
· Alt. C: UE reports XOR of latest NDI value and HARQ-ACK for the corresponding PDSCH
· UE assumes NDI=0 if there is no prior NDI value for the HARQ process
· For any HARQ ID that is scheduled after the last determined PDSCH for which A/N decoding result is reported, choose one of the following alternatives (applicability dependent on decision on alternatives for the latest NDI value):
· Alt1: the HARQ A/N result of the previous PDSCH with that HARQ ID is reported, even if it had already been reported
· Alt2: The HARQ A/N value is set to the default value of NACK
· FFS: applicability with CBG-based HARQ

Agreement:
If a UE is configured to monitor feedback request of a HARQ-ACK codebook containing all DL HARQ processes (one-shot feedback):
· The feedback can only be requested in a UE-specific DCI
· The feedback can be requested for reporting in PUCCH (As per Rel-15 behaviour, the feedback can be piggybacked on PUSCH)


Agreement:
If enhanced dynamic codebook is configured, the presence of UL DAI for an additional PDSCH group in the non-fallback DCI can be configured by RRC signalling. 
· FFS: If there is UL DAI configured to be present in the non-fallback DCI for only one group, to which group this UL DAI applies

Agreement:
For signaling the number of scheduled PUSCHs and TDRA in one DCI scheduling multiple PUSCHs, the TDRA table is extended such that each row indicates multiple PUSCHs (continuous in time-domain)
· Alt. 1: Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the TDRA table signalled in DCI.
· FFS: Separate k2
· Alt. 2: 
· A separate SLIV for 
· the starting slot, 
· the ending slot
· The slots in between have a SLIV of S=0, L=14
· A separate mapping type for 
· the starting slot, 
· the ending slot,
· the slots in between (a single mapping type for all of them)
· The total number of PUSCHs for the row.
· FFS: Extension to non-contiguous PUSCHs

Agreement:
Scheduling multiple PUSCHs is not supported in UL fallback DCI

Agreement:
Consider the following alternatives for signalling the MCS index for PUSCHs scheduled by a single DCI. 
· Alt. 1: A single MCS index is signalled for all the PUSCHs scheduled by a single DCI
· UE applies the same behaviour for the PUSCHs scheduled for initial transmission or re-transmission (Rel-15 behaviour):
· If MCS row 0-27 is indicated: the UE determines the TB size based on the explicitly indicated MCS
· If MCS row 28-31 is indicated: the UE refers to the DCI scheduling the initial PUSCH to determine the TB size
· Alt. 2: A single normal MCS (row 0-27) is indicated in the scheduling DCI for uplink multi-TTI scheduling
· For a PUSCH scheduled for initial transmission: the UE determines the TB size based on the explicitly indicated MCS
· For a PUSCH scheduled for re-transmission: the UE refers to the DCI scheduling the initial PUSCH to determine the TB size 
· FFS: The UE does not expect to receive signalling of an implicit MCS row 28-31 in a DCI scheduling multiple PUSCHs
· Alt. 3: Use a bitmap to determine for which of the PUSCHs the TBS determination should not be based on MCS in the multi-TTI DCI, and should instead be based on the previous DCI scheduling the same TB for the same HARQ process ID.
· The bitmap is included in the UL DCI only if the RRC-configured TDRA table includes at least one row that allows indicating more than one PUSCH

[bookmark: _Hlk22446601]Agreement:
The starting time offset applied by a UE at the beginning of a transmitted burst with a CG resource at the start of the transmission burst, is RRC configured and defined as the length of a CP extension of the first symbol that is located before the configured resource 
· Regardless of SCS, the CP extension is up to 72 micro seconds with a granularity of 9 micro seconds

Agreement:
CG-UCI is mapped as per Rel-15 rules with CG-UCI having the highest priority (CG-UCI is mapped on the symbols starting after first DMRS symbol)

Agreement:
To determine the number of REs used for CG-UCI, the mechanism of beta-offset in Rel-15 NR for HARQ-ACK on CG-PUSCH is reused.
· A new RRC parameter to configure the beta-offset for CG-UCI is defined. FFS: Value range

Agreement: 
CG-UCI is included in every CG-PUSCH transmission (confirms working assumption from RAN1#98)

Agreement:
· CG-UCI, CSI-part1, CSI-part 2 can be sent on CG-PUSCH at least when CG-UCI and HARQ-ACK feedback is not multiplexed on a CG-PUSCH

[bookmark: _Hlk22446617]Agreement:
For a search space set configuration associated with multiple monitoring locations in the frequency domain (as per the previous agreement defining such a search space set associated with a CORESET confined within an LBT bandwidth):
· PRBs allocated by frequencyDomainResources in the CORESET configuration are confined within one of LBT bandwidths within the BWP corresponding to the CORESET.
· Within the search space set configuration associated with the CORESET, each of the one or more monitoring locations in the frequency domain corresponds to (and is confined within) an LBT bandwidth and has a frequency domain resource allocation pattern that is replicated from the pattern configured in the CORESET.
· CORESET parameters other than frequency domain resource allocation pattern are identical for each of the one or more monitoring locations in the frequency domain.
· Include this and the prior agreement on this issue in an LS to RAN2

Agreement:
The intra-carrier guard bands on a carrier can be semi-statically adjusted with an RB level granularity. The RAN4 minimum guard band requirements are used as the guard bands when no semi-static adjustment is applied.
· The guard bands adjustments do not affect the already agreed restrictions on PUCCH resource allocation.
· FFS: Whether and how to handle the case where the intra-carrier guard bands are part of a resource allocation

Agreement:
· For UL transmissions in a serving cell with carrier bandwidth greater than the LBT bandwidth, for the case where UE performs CCA before UL transmission, UE transmits on the UL only if CCA is successful at UE in all LBT bandwidths that overlap with the resource allocation for the UL transmission
· The UE is not expected to receive resource allocations in discontiguous LBT bandwidths within a wideband carrier
· This does not preclude such resource allocation in discontiguous LBT bandwidths being supported by specifications managed by RAN1 in Rel-16.

Agreements in RAN1 #99
Agreement:
For default A table for PDSCH SLIV for normal CP, replacing row 9 with an entry with (S=6, L=7)
· FFS if additional row can be replaced for (7,7)

Conclusion: 
RMSI PDSCH rate matching around SSB will not be supported in Rel.16 for NR-U

Agreement:
Support CSI-RS multiplexing in DRS following channel access procedures for DRS
· Note: This address the FFS in 37.213 on if CSI-RS multiplexing is allowed in DRS

Agreement:
In addition to the Rel-15 design for NR short PRACH (sequence length of 139), support an enhanced PRACH design for NR-U by adopting a single long ZC sequence of the following lengths
· For 15 kHz SCS L_RA= 1151, For 30 kHz SCS L_RA= 571
· Introduce signalling in SIB1 to indicate to UE whether Rel-15 PRACH or enhance PRACH sequences above are used
· Logical root indices, cyclic shifts and frequency position are determined as give in Tables in Appendx B provided in R1-1911863

Agreement:
· For Coreset #0 frequency domain location determination
· For 30KHz SCS case, the pdcch-ConfigSIB1 indicates RB level offsets from {0, 1, 2, 3}
· For 15KHz SCS case, the pdcch-ConfigSIB1 indicates RB level offsets from {10, 12, 14, 16}

Agreement:
Adopt DM-RS patterns from the table below (for single-symbol DM-RS and intra-slot frequency hopping disabled) for durations up to 11 symbols. 
· FFS (in RAN1#99): DM-RS patterns for durations 12-14.
· Note: The cells in green have already been agreed or are part of Rel-15.
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Agreement:
If a DMRS symbol falls in the last symbol of the type-B allocation, the DMRS symbol is dropped. 
· Note: This is same as specified in Rel-15 for durations 2/4/7.

Agreement:
Adopt DM-RS patterns from the table below (for double-symbol DM-RS and intra-slot frequency hopping disabled) for durations up to 11 symbols. Come back to durations 12-14 during this week.
· FFS (in RAN1#99): DM-RS patterns for durations 12-14.
· Note: The cells in green have already been agreed or are part of Rel-15.

	  in symbols
	
DM-RS positions 

	
	PDSCH mapping type B

	
	dmrs-AdditionalPosition

	
	0
	1
	2
	3

	<4
	-
	-
	
	

	4
	-
	-
	
	

	5
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	6
	[image: ]
	[image: ]
	
	

	7
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	8
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	[image: ], 5
	
	

	9
	[image: ]
	[image: ], 5
	
	

	10
	[image: ]
	[image: ], 7
	
	

	11
	[image: ]
	[image: ], 7
	
	



Agreement:
· For UE processing capability 1,
· if L>=7 then d1,1 = 0
· if L>=4 and L<=6, then d1,1 = 7-L
· if L=3, then d1,1 = 3+min(d, 1), where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
· For UE processing capability 2 
· if L>=7 then d1,1 = 0
· if L>=3 and L<=6, then d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH
· Note: processing times for L=2/4/7 are included for sake of completeness and are unmodified from Rel-15.

Agreement:
A UE can be provided with not more than two groups of search space sets (as per previous agreement on search space switching) for PDCCH.
· Note: This resolves the FFS from the previous agreement

Agreement:
A UE shall not average CSI-RS measurements for channel estimation across different transmission bursts from the UE's perspective.
· FFS: Potential issues due to AGC

Agreement:
COT duration indicates remaining length from the beginning of the slot where the information is received
· When a UE receives a COT duration indication with a given symbol being within the COT duration, the UE is not expected to receive a subsequent COT duration indication that indicates that symbol to not be within the COT duration.

Agreement:
The UE can be configured with a set of up to [64] values for the COT duration. The COT duration bit field in DCI format 2_0 indicates the COT duration as an index to this set of values.
· The granularity of the duration is in units of OFDM symbols where the symbol duration is according to a configured reference sub-carrier spacing.

Agreement:
When the COT duration field is not configured to the UE in DCI format 2_0, the UE may assume that the duration of the COT is the same as the duration for which SFI is provided in DCI format 2_0.
Agreement:
· UE determines if a Cat 4 UL transmission can be switched to Cat 2 LBT with 25 us duration within a gNB initiated COT in indicated available LBT bandwidths, based on the indicated remaining channel occupancy duration.
· Note: If UEs with configured grant UL transmissions may apply the switch to Cat. 2, the gNB ensures that the COT is acquired using the highest CAPC

Agreement:
The indication of available LBT bandwidth is valid until the end of the determined channel occupancy
Agreement:
Resolve the FFS from the agreement in RAN1#98 as follows
· 
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
· The increment is applicable to all slots

Agreement:
Adopt the following single DM-RS positions for durations 12-13
	  in symbols
	
DM-RS positions 
PDSCH mapping type B

	
	dmrs-AdditionalPosition

	
	0
	1
	2
	3

	12
	[image: ]
	[image: ], 9
	[image: ], 5, 9
	[image: ], 3, 6, 9

	13
	[image: ]
	[image: ], 9
	[image: ], 5, 9
	[image: ], 3, 6, 9



Agreement: 
Adopt the following double DM-RS positions for durations 12-13
	  in symbols
	
DM-RS positions 

	
	PDSCH mapping type B

	
	dmrs-AdditionalPosition

	
	0
	1
	2
	3

	12
	[image: ]
	[image: ], 8
	
	

	13
	[image: ]
	[image: ], 8
	
	



Agreement: 
For PDSCH type B durations of 12 and 13, if a DMRS symbol falls in the last symbol of the type-B allocation or on or after symbol 12 (indexing starts from 0) of the slot, the DMRS symbol is dropped. 

Agreement:
When a UE is configured with two groups of search space sets for PDCCH
· The presence of a monitoring group flag in DCI format 2_0 is configurable
· A timer is configured as a number of slots, which is decremented at the end of each slot.
· If the monitoring group flag is present in DCI format 2_0 (Note: Explicit switching between Group1 and Group2 and vice versa, plus implicit switching from Group2 to Group1) 
· If the flag = 1
· Switch to (or keep) monitoring Group2 at the next applicable slot boundary with respect to the detected DCI format 2_0
· The UE starts (or restarts) the configurable timer
· If the flag = 0
· Switch to (or keep) monitoring Group1 at the next applicable slot boundary with respect to the detected DCI format 2_0
· The UE switches from Group2 to Group1 at the earliest slot boundary that is at least P1 symbols after
· the end of the slot in which the timer expires, or
· an indicated COT duration is exceeded, whichever comes first
· If the monitoring group flag is not present in DCI format 2_0 (Note: Implicit switching between Group1 and Group2 and vice versa) 
· If any PDCCH in Group1 is successfully detected
· Switch from Group1 to Group2 at the next applicable slot boundary with respect to the detected PDCCH
· The UE starts (or restarts) the configurable timer if it receives any PDCCH 
· The UE switches from Group2 to Group1 at the earliest slot boundary that is at least P2 symbols after
· the end of the slot in which the timer expires, or
· an indicated COT duration is exceeded, whichever comes first
· If the UE does not monitor for DCI format 2_0 (Note: Implicit switching between Group1 and Group2 and vice versa) 
· If any PDCCH in Group1 is successfully detected
· Switch from Group1 to Group2 at the next applicable slot boundary with respect to the detected PDCCH 
· The UE starts (or restarts) the configurable timer if it receives any PDCCH 
· The UE switches from Group2 to Group1 at the earliest slot boundary that is at least P2 symbols after the end of the slot in which the timer expires
· The "next applicable slot boundary" is the earliest start of a slot that is at least P1/P2 symbols later than the last symbol of the corresponding PDCCH. P1 and P2 should be no less than the processing time required by the UE for performing search space switching.
· Search space switching is a new UE capability
· Processing time is fixed in the specification
· FFS: Whether P1 and P2 need to be different
· The groups of serving cells to which the above behaviour is applicable can be configured via RRC

Agreement:
Search space set groups for the purpose of search space set group switching are configurable per BWP

Agreement:
· For interlaced PF2, the following mechanism is supported for controlling CM/PAPR when OCCs are configured
· OCC-cycling across PRBs of an interlace, where
· OCC index for the ith PRB in an interlace is given by  where  is the initial OCC index configured by the RRC parameter OCC-Index-r16
· Note: This applies only for the case when a single interlace is configured (as previously agreed)

Agreement:
For Interlaced PF3, use the following mapping between the OCC index applied on UCI REs and cyclic shift index applied on DMRS symbols:
	Orthogonal sequence index configured by
OCC-Index-r16
	Cyclic shift index 

	
	
	

	0
	0
	0

	1
	6
	6

	2
	-
	3

	3
	-
	9


· If OCC-Index-r16 is not configured, the cyclic shift index is 

Agreement:
For Interlaced PF2/3, if two interlaces are configured and the UE uses only one, the used interlaced is Interlace0 as configured in InterlaceAllocation-r16
Agreement:
At least for 30 kHz SCS, for interlaced PF2/3, if two interlaces are configured, there are no configuration restrictions on the spacing between the two interlaces
· The 1st and 2nd interlaces are configured by the parameter Interlace0 and Interlace1, respectively, each with value range 0 .. M – 1 where M is the number of interlaces

Agreement:
For 15 kHz SCS, for interlaced PF2/3, if two interlaces are configured, 
· The 1st and 2nd interlaces are configured by the parameter Interlace0 and Interlace1, respectively, each with value range 0 .. M – 1 where M is the number of interlaces
· The interval between the two interlaces can be 1 or 5, i.e., Interlace1 can be derived as mod(Interlace0 + X, M), where M is the number of interlaces, where X is 1, -1 or 5

Agreement:
From the RAN1#98 agreement on interlace indication for PUSCH for 15 kHz SCS, Alt-2 is selected:
· 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
· RIV values from 0..54 indicate start interlace index and number of consecutive interlace indices
· RIV values from 55 ..63 indicate the following interlace combinations (from 36.213):
	RIV
	Interlace Indexes

	55
	0,5

	56
	0,1,5,6

	57
	1,6

	58
	1,2,3,4,6,7,8,9

	59
	2,7

	60
	2,3,4,7,8,9

	61
	3,8

	62
	4,9

	63
	Reserved



Agreement:
· [bookmark: _Toc24135959]For interlaced PUSCH transmission in a BWP, Y bits of the frequency domain resource allocation (FDRA) field indicate which RB sets (corresponding to LBT bandwidths) are allocated to the UE
· [bookmark: _Toc24135960][bookmark: _Toc24135961]This applies to PUSCH of the following types
· [bookmark: _Toc24135962]PUSCH scheduled by at least non-fallback DCI
· FFS: applicability to fallback DCI
· [bookmark: _Toc24135963]Configured Grant PUSCH Type 2 (FDRA indicated by DCI)
· Configured Grant PUSCH Type 1 (FDRA configured by RRC)
· The UE determines the overall PUSCH frequency domain resource allocation by the intersection of the following:
· Allocated interlaces (indicated by X bits of the FDRA field, as previously agreed)
· Available PRBs derived at least from the allocated RB sets (indicated by Y bits of the FDRA field) and intra-carrier guard bands between RB sets corresponding to contiguous LBT bandwidths
· Note: An RB set contains PRBs within an LBT bandwidth and does not include any inter or intra carrier guard PRBs
· Note: The PRBs between adjacent RB sets comprise an intra-carrier guard
· Y is determined by the number of RB sets contained in the BWP
· The Y bits indicate a first RB set and a number of RB sets corresponding to contiguous LBT bandwidths
· Note: The maximum possible value of Y is thus  where N is the number of RB sets contained in the BWP



Agreement:
For Interlaced PF3, user multiplexing for the UCI is based on the application of pre-DFT OCC with block-wise repetition in the time domain followed by mapping over the whole interlace in frequency (analogous to Rel-15 PF4)

Agreement:
The OCC used for interlaced PF3 is a DFT sequence (as in Rel-15)

Agreement:
Support RRC parameter for enabling CUL transmissions according to new behavior agreed in RAN1#98b
· If the parameters is not configured, the UE assumes Rel-15 behavior


Agreement:
For PUCCH resource sets before dedicated PUCCH resource configuration when useInterlacePUCCH-Common-r16 is configured, Table 9.2.1-1 in 38.213 is used to determine the PUCCH resource configuration as follows:
· The UE interprets the PRB offset as a Starting Interlace Index Offset
· The starting interlace is used in the mapping between r_PUCCH and the allocated PUCCH resouce
· The UE ignores row 15
· Rows 0,1, and 2: Support a 2nd PUCCH resource starting at symbol 9
· Rows 3, 7, and 11: Support a 2nd OCC code
· Feature lead to draft text proposal for 38.213 Section 9.2.1 on procedure text associated with modified table
· For PF0 resource index ordering the UE considers the cyclic shift first, the interlace index second, and the starting symbol index last.
· For PF1 resource index ordering the UE considers the cyclic shift first, the interlace index second, and the OCC index last.

Agreement:
In Section 6.3.2.2.2 of 38.211 (draft CR R1-1913178) where the formula for cyclic shift hopping includes the term , the step size  is fixed at 5

Agreement:
In Rel-16, for a cell, the UE can expect that cell-specifically configured PUCCH resources and UE-specifically configured PUCCH resources either all have interlaced mapping or all have non-interlaced mapping as per Rel-15.
· Note: RRC parameters that are made redundant due to this agreement can be eliminated

Agreement:
In Rel-16, for a cell, the UE can expect that cell-specifically configured PUSCH resources and UE-specifically configured PUSCH resources either all have interlaced mapping or all have non-interlaced mapping as per Rel-15.
· Note: RRC parameters that are made redundant due to this agreement can be eliminated


Agreement:
· The UE transmits PUSCH scheduled by fallback DCI in CSS within the initial BWP on the interlaces indicated by the X bits of the FDRA field
· Note: The FDRA field for fallback DCI in CSS does not include Y bits


Agreement:
In Rel-16, for a cell, the UE can expect that UE-specifically configured PUCCH resources and all PUSCH transmissions (scheduled and configured) after dedicated configurations either all have interlaced mapping or all have non-interlaced mapping as per Rel-15.

Agreement:
C2 &C3 (from prior agreement on CP extension) are UE specifically RRC configured
· Note: this does not restrict the maximum TA that can be used in a cell
· FFS: Agree the values of C2 and C3 in RAN1#99

Agreement:
For FBE operation
· FFP configuration is included in SIB-1 
· FFP configuration can be signaled for a UE with UE-specific RRC signaling

Agreement:
For a Cat2 LBT in a 16 us gap, energy measurement is done for a total of at least 5 us with at least 4 us of sensing falling within the 9 us slot immediately before the transmission.
· LBT is said to be successful if the measured energy is lower than the ED threshold

Agreement:
Channel grouping restrictions applicable for multi-carrier channel access procedures in the uplink for LTE-LAA are also applicable for Type B multi-channel channel access procedures in the downlink.

Agreement:
· The fixed frame period is restricted to values of {1ms, 2ms, 2.5ms, 4ms, 5ms, 10ms} (this is including the idle period) 
· The starting positions of the FFPs within every two radio frames starts from an even radio frame and are given by i*P where i={0,1,.., 20/P-1} where P is the fixed frame period in ms
· The idle period for a given SCS = ceil( Minimum idle period allowed by regulations / Ts) where 
· Minimum idle period allowed = max(5% of FFP, 100us)
· Ts is the symbol duration for the given SCS
· Note: Offset does not need to be signaled via RRC

Agreement:
The supported range of values of both C2 and C3 (from prior agreement on CP extension) that can be configured by RRC is
· 1, 2, …, 28 for 15 and 30 kHz SCS, and 
· 2, 3, …, 28 for 60 kHz SCS
Note: Other agreements are not superseded by this agreement

Agreement:
· The maximum duration of the transmission by a UE after Cat. 1 LBT is restricted to 584 microseconds
· The parameter X (from prior agreement) for DL transmission after Cat. 1 LBT is equal to 584 microseconds


Agreement:
For non-fallback DCI UL grant:
· LBT type, length of the CP extension, and CAPC are jointly encoded in the UL grant.
· The combinations of LBT type, length of the CP extension, and CAPC that can be dynamically signaled are RRC configured for the UE with UE-specific RRC signaling 
· RRC configuration supports indication of all the combinations of the rows in the three tables below except:
· combination of “C2*symbol length – 16 us – TA” and “Cat2 25 µs” 
· combination of “C3*symbol length – 25 us – TA” and “Cat1 16 µs”
· combination of “C3*symbol length – 25 us – TA” and “Cat2 16 µs”
· combination of “C1*symbol length – 25 us” and “Cat1 16 µs” or “Cat2 16 µs”
· The bitfield in the DCI has up to [6] bits, depending on how many combinations the RRC signaling indicates for the UE

	LBT Type

	Cat116 µs

	Cat216 µs

	Cat2 25 µs

	Cat4



	CP extension

	0 (i.e. no CP extension)

	C1*symbol length – 25 us

	C2*symbol length – 16 us – TA

	C3*symbol length – 25 us – TA



	CAPC

	1

	2

	3

	4




Agreement:
For non-fallback DL assignments scheduling UL transmissions (e.g. PUCCH):
· LBT type, and the length of the CP extension, are jointly encoded in the DL assignment.
· Highest CAPC is always assumed as per prior agreements
· The combinations of LBT type and the length of the CP extension, that can be dynamically signaled are RRC configured for the UE with UE-specific RRC signaling
· RRC configuration supports indication of all combinations of the rows in the in the two tables below except:
· combination of “C2*symbol length – 16 us – TA” and “Cat2 25 µs” 
· combination of “C3*symbol length – 25 us – TA” and “Cat1 16 µs”
· combination of “C3*symbol length – 25 us – TA” and “Cat2 16 µs”
· combination of “C1*symbol length – 25 us” and “Cat1 16 µs” or “Cat2 16 µs”
· The bitfield in the DCI has up to 4 bits, depending on how many combinations the RRC signaling indicates for the UE

	LBT Type

	Cat116 µs

	Cat216 µs

	Cat2 25 µs

	Cat4



	CP extension

	0 (i.e. no CP extension)

	C1*symbol length – 25 us

	C2*symbol length – 16 us – TA

	C3*symbol length – 25 us – TA




Agreement:
For fallback DCI UL grant:
· LBT type, length of the CP extension, and CAPC are jointly encoded in the UL grant and signaled with 2 bits.
· The supported combinations of LBT type, and length of the CP extension and CAPC are hardcoded in RAN1 specs

Agreement:
For fallback DL assignments scheduling UL transmissions (e.g. PUCCH):
· LBT type, and the length of the CP extension are jointly encoded in the DL assignment and signaled with 2 bits.
· The supported combinations of LBT type and length of the CP extension are hardcoded in RAN1 specs

Agreement:
At least for LBE operation:
· For signaling of LBT type & CP extension for both Fallback DL assignment and Fallback UL Grant, the following table is used:

	LBT Type
	CP extension

	Cat1 16 µs
	C2*symbol length – 16 us – TA

	Cat2 25 µs
	C3*symbol length – 25 us – TA

	Cat2 25 µs
	C1*symbol length – 25 us

	Cat4
	0



· CAPC is not indicated explicitly: 
· For the UL grants 
· The UE assumes CAPC=4 was used by the gNB to acquire the CO, 
· For UE initiated COTs (Cat4 case) the UE may select the CAPC by itself.
· Note: The mapping between priority classes and traffic classes follows the same mechanism as defined for UL CG transmissions.
· Note: For PUCCH associated with DL assignments may use the highest priority CAPC when CAT4 LBT is used, as agreed earlier.
· If the network indicates FBE operation, for an indication of LBT type of Cat 2 25 us or Cat4 the UE follows the mechanism whereby one 9 microsecond slot is measured within a 25 microsecond interval as in 37.213.


Agreement:
· For RAR, we use the same LBT type and CP extension tables and CAPC selection mechanism as used for the Fallback DCI UL grant. 
· This requires 2 bits to be signaled in RAR (the PDSCH)
· If the UE multiplexes user plane data with PUSCH
· The UE assumes CAPC=4 was used by the gNB to acquire the CO, 
· For UE initiated COTs (Cat4 case) the UE may select the CAPC by itself.
· Note: The mapping between priority classes and traffic classes follows the same mechanism as defined for UL CG transmissions.
· The frequency domain resource allocation field can be reduced to accommodate 2 bits in the RAR
· Include this agreement in an LS to RAN2

Agreement:
For CW adjustment for transmissions including PDSCH and PUSCH:
· if new HARQ feedback is available relative to the prior CW update, the feedback for the latest COT for which new feedback is received shall be used:
· if the HARQ feedback is ACK, CW shall be set to CWmin.
· if the HARQ feedback is NACK (or if in absence of feedback within a window as defined below, the gNB or the UE retransmits the TB), CW shall be set to min(CW×2 + 1, CWmax).
· Window starts at the end of the reference duration and has a duration of max (X ms, the duration of the transmission burst from start of the reference duration + 1 ms) 
· If the absence of other technologies cannot be guaranteed (same condition as in existing specs for other cases), X = 5. Otherwise, X = 10.
· Otherwise (if new HARQ feedback is not available), CW shall remain the same.
· Note: HARQ feedback includes any implicit methods of HARQ feedback determination.

Agreement:
For TB based HARQ feedback within a single LBT subband, CW is reset if at least one “ACK” is received, or at least one NDI is toggled for the TB(s) transmitted in the reference duration
· Note: HARQ feedback includes any implicit methods of HARQ feedback determination.

Agreement:
For CBG based HARQ feedback within a single LBT subband, and when all CBGs are confined within the LBT subband, CW is reset if “ACK” is received for at least 10 % of the CBGs in the reference duration
· For purpose of CWS adjustment, a CBG TI set to 0 is assumed to be an ACK
· Note: HARQ feedback includes any implicit methods of HARQ feedback determination.

Agreement:
Channels without explicit feedback use the CWS last updated by channels with explicit feedback and using the same CAPC if such channels exist; otherwise they use the minimum CWS corresponding to the CAPC.

Agreement:
For CWS adjustment for an LBT sub-band when a single contention window is maintained per LBT subband, all CBGs (if any are present) and TBs that partially or fully overlap with that LBT sub-band are taken into account.
· CW is reset if “ACK” is received for at least 10 % of the CBGs or for at least one TB in the reference duration 
· Note: Other procedures for contention window adjustment within an LBT subband are also applicable
· A UE can choose to apply feedback only based on TBs for CW adjustment

Agreement:
For CWS adjustment for DL, when a single contention window is maintained for multiple LBT subbands, all CBGs (if any are present) and TBs that partially or fully overlap with those multiple LBT sub-bands are taken into account.
· CW is reset if “ACK” is received for at least 10 % of the CBGs or for at least one TB in the reference duration 
· Note: Other procedures for contention window adjustment within an LBT subband are also applicable.

R1-1913571	[Draft] Response LS to RAN2 LS on SFN LSB indication in msg2/msgB
The LS is approved in R1-1913582 with the following modifications:
· Change “in granting DCI to carry the 2-bit LSB of SFN” to “in DCI format 1_0 scheduling msg2/msgB reception”.
· Fix typo for RACH in the first paragraph

Agreement:
RAN1 recommends the following terminology to be used consistently across RAN1 (and RAN2/RAN4) specifications for operation with shared spectrum channel access:
· “SS/PBCH block index” can be expressed as modulo(PBCH DMRS sequence index, Q) or modulo(Candidate SS/PBCH block index, Q)
· Note: These two modulo operations yield the same result and which index should be applied depends on the specific scenario
· Note: This is applicable for cases in the specification where “SS/PBCH block” instead of “SS/PBCH block index”
· “Candidate SS/PBCH block index” within a DRS transmission window was previously agreed in RAN1
· Include this agreement in an LS to RAN2/RAN4

Agreement:
· DRS transmission window duration can be configured as 0.5 1, 2, 3, 4, or 5 ms
· If the DRS transmission window duration is not known, a UE may assume the DRS transmission window has a duration of 5 ms

Conclusion:
CSI-RS-based RLM-RS both within and outside the SSB-based RLM measurement window (i.e., DRS transmission window) can be used for in-sync and out-of-sync evaluations (resolves FFS from previous agreement).
Agreement:
Units other than a single LBT bandwidth are not supported for RSSI measurement bandwidth configuration

Conclusion:
The Rel-15 SMTC window can be used without any modifications for configuring RRM measurement windows
Agreement:
For RSSI measurements:
· Measurement ARFCN is also provided for intra-frequency measurements (provision of ARFCN for inter-frequency measurements already agreed earlier)
· The measured bandwidth is centered on the provided ARFCN (for both intra- and inter-frequency). 
Agreement:
· If 2 bits are available for DCI format 1_0 for 2-step RACH, include 2 bits of SFN LSB information using the reserved bits in DCI format 1_0 for both 2-step and 4-step RACH for operation in unlicensed spectrum


Agreement:
A PRACH resource is considered invalid if:
· it overlaps with the IDLE period of a fixed frame period when FBE operation is indicated


Agreement:
The interpretation of ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon is as follows:
· A bit set to 1 at position k (indexing starts at 1) indicates SS/PBCH block index k-1.
· The UE expects that a bit at position k > Q is set to 0 

Agreement:
From a UE’s perspective, the number of transmitted SSBs within a DRS transmission window is not larger than Q

Agreement:
The Q value signalled in system information for a serving cell is also used for RRM measurements on the serving cell.

Conclusion:
There is no consensus in RAN1 to introduce a mechanism to handle missing RLM-RS

Agreement:
For type-0 PDCCH monitoring, a UE does not expect to be configured with M=2 when Q is configured to be 1.

Agreement:
A serving cell can indicate Q via dedicated RRC signaling (e.g., for SCell or SCG addition).

Agreement:
For signaling of Q for a serving cell with possible values {1,2,4,8}, the following is supported:
· If RAN2 agrees to use the spare bit and still allow release independent introduction of the 6 GHz band, then Alt 1-4 is supported, otherwise Alt 1-2 is supported:
· Alt 1-2: For operation with shared spectrum channel access, the UE interprets the following 2 bits of the Rel-15 MIB for providing the value of Q
· ssbSubcarrierSpacingCommon (1 bit)
· LSB of ssb-SubcarrierOffset (1 bit)
· Alt 1-4: For operation with shared spectrum channel access, the UE interprets the 2 bits in the following two fields of the Rel-15 MIB for providing the value of Q
· ssbSubcarrierSpacingCommon (1 bit)
· spare (1 bit)
	
R1-1913590	Draft LS on signaling of Q for a serving cell in NR-U		Nokia, Nokia Shanghai Bell
Final LS is approved in R1-1913592

Agreement:
For enhanced dynamic HARQ-ACK codebook, when more than one PDSCH group exists in a HARQ-ACK feedback report, the placement of HARQ-ACK feedback for the two groups is ordered based on increasing group index.
· FFS: Further enhancement for the case when only T-DAI is configured only for one group.

Agreement:
For enhanced dynamic HARQ-ACK codebook, the number of requested groups is indicated in DCI 1_1 by one bit, indicating “0” for only the scheduled group, and “1” for both groups.

Agreement:
C-DAI and T-DAI are accumulated within a PDSCH group until NFI for the PDSCH group is toggled. The C-DAI and T-DAI are reset when the NFI is toggled. C-DAI and T-DAI are not reset by PUCCH transmission occasions.

Agreement:
If enhanced dynamic codebook is configured, for a PDSCH scheduled by DL DCI 1_0:
· NFI for group #0 is not signalled in DCI 1_0
· If the UE detects a DCI that indicates an NFI corresponding to group #0 since the last scheduled PUCCH that includes feedback for group #0 and before the PUCCH occasion that includes feedback corresponding to PDSCH scheduled with the DCI 1_0
· UE follows the indicated NFI (in DCI 1_1) to determine the codebook.
· If the UE does not detect a DCI that indicates an NFI corresponding to group #0 since the last scheduled PUCCH that includes feedback for group #0 and before the PUCCH occasion that includes feedback corresponding to PDSCH scheduled with the DCI 1_0
· UE assumes that the PDSCHs scheduled by DCI 1_0 since the latest PUCCH occasion do not belong to any group, and the UE only reports HARQ-ACK feedback for the PDSCHs scheduled by DCI 1_0 since the latest PUCCH occasion (as in Rel-15)
· If the C-DAI received in the first DCI format 1_0 received after the latest PUCCH occasion is not equal to 1, and if the UE didn’t detect a DCI format 1_1 since the latest PUCCH occasion, the UE assumes that missed DCIs are DCI formats 1_0

Agreement:
If UL DAI is configured to be present in the non-fallback DCI for two groups, these UL DAI fields apply separately to each group

Agreement:
· If UL DAI is configured to be present in the non-fallback DCI for only one group, then for enhanced dynamic HARQ-ACK codebook feedback in PUSCH:
· If feedback is requested for just one group, then this UL DAI applies to the reported group
· Working assumption: If feedback is requested for both groups, the UL DAI applies to group #0 and the UE derives the DAI for group #1 by the latest DCI scheduling PDSCH reception for group #1 for this HARQ feedback occasion

Agreement:
For non-enhanced dynamic HARQ-ACK codebook, the HARQ-ACK timing for PDSCH scheduled with non-numerical value for K1 is derived by the next DCI scheduling PDSCH with a numerical K1 value. 
· Note: The C-DAI should account for the PDSCHs allocated with a non-numerical K1 value

Conclusion:
Further enhancements and optimizations for the case where one-shot HARQ ACK feedback and enhanced dynamic HARQ codebook are configured together are not considered.

Agreement:
For one-shot HARQ feedback:
· NDI can be configured to be part of one-shot HARQ feedback.
· When NDI is configured
· The latest NDI value detected by the UE is reported along with HARQ-ACK for the corresponding HARQ process ID. The UE assumes NDI=0 if there is no prior NDI value for the HARQ process
· NDI is included for each TB
· When NDI is not configured:
· NDI value is not reported along with HARQ-ACK for the corresponding PDSCH
· UE is expected to reset HARQ-ACK state (as DTX or NACK) for a HARQ process ID once ACK is reported for the same HARQ process ID in the previous feedback
· CBG-based HARQ-ACK or TB-based HARQ-ACK can be configured to be part of the one-shot HARQ feedback for the CCs configured with CBG.
· Note: For any HARQ ID that is scheduled after the last determined PDSCH for which A/N decoding result is reported, the UE does not consider this PDSCH for one-shot HARQ codebook composition  

Agreement:
For scheduling multiple PUSCHs by a single DCI Format 0_1:
· The same DCI Format 0_1 can schedule a single PUSCH or multiple PUSCHs
· Maximum number of PUSCHs that can be configured in a row of the TDRA table: 8
· The number of NDI bits and RV bits in DCI format 0_1 is determined based on the configured TDRA table
· 1 RV bit per PUSCH in case multiple PUSCHs are scheduled
· 2 RV bits for the PUSCH in case only a single PUSCH is scheduled

Agreement:
When a DCI schedules M PUSCHs:
· The PUSCH that carries the aperiodic CSI feedback is:
· When M <= 2: the (M)-th scheduled PUSCH
· When M > 2: the (M-1)-th scheduled PUSCH
· The timing relation between A-CSI-RS and UL grant is same as Rel-15 NR.

Agreement:
When UL DCI 0_1 schedules more than one PUSCH:
· A single MCS is indicated
· For MCS row 0-27/28
· For a PUSCH scheduled for initial transmission: the UE determines the TB size based on the explicitly indicated MCS
· For a PUSCH scheduled for re-transmission, the UE determines the TB size based on the explicitly indicated MCS
· For MCS row 28/29-31
· The UE refers to the DCI scheduling the initial PUSCH to determine the TB size
· Note: the modulation order is determined based on the MCS field

Agreement:
The payload size of DCI format 0_1 is determined based on the largest between the DCI size scheduling one PUSCH and the DCI size scheduling multiple PUSCHs, based on the configured TDRA table.
· When UL DCI 0_1 schedules more than one PUSCH:
· UL-SCH indicator field is not present
· CBGTI field is not present
· When UL DCI 0_1 schedules a single PUSCH:
· UL-SCH indicator field is present 
· CBGTI field is present 

Agreement:
· The TDRA table configuration allows indicating single or multiple continuous PUSCHs in any slot of the multiple scheduled slots
· For signaling the number of scheduled PUSCHs and TDRA in one DCI format 0_1 scheduling multiple PUSCHs, the TDRA table is extended such that each row indicates multiple PUSCHs (continuous in time-domain)
· Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the TDRA table signalled in DCI.
· Note: For the fallback DCI, Rel-15 TDRA table is used

Agreement:
The single bit for RV values chooses from RV {0, [2 or 3]}

Agreement:
If a UE is configured to monitor feedback request for one-shot HARQ-ACK codebook feedback:
· The feedback can be requested in DL DCI 1_1 with the introduction of 1 bit (present if one-shot HARQ-ACK feedback is configured to the UE) for triggering the feedback 
· UE determines the PUCCH for one-shot HARQ-ACK feedback from K1, PRI, TPC
· FFS: Use of NFI for determining PUCCH
· Note: as per Rel-15 behaviour, the feedback can be piggybacked on PUSCH

Agreement:
If a UE is configured to monitor feedback request for one-shot HARQ-ACK codebook feedback and the feedback is requested in DL DCI 1_1
· This DL DCI can either schedule or not schedule a PDSCH
· Working assumption: One value of the frequency domain resource assignment field indicates that this DCI does not schedule a PDSCH
· If the DL DCI does not schedule a PDSCH, the HARQ process ID and NDI fields are ignored by the UE
· If UE is triggered to report both one-shot and other HARQ-ACK feedback in the same slot, the UE reports only the one-shot feedback.

Agreement:
· In the one-shot codebook, the NDI follows the HARQ-ACK information for each TB
· In the one-shot codebook, the ordering of information for HARQ-ACK and NDI is as follows:
· CBG index
· TB index
· HARQ process ID
· Serving cell index
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Agreement:
· DFI is transmitted using PDCCH scrambled with CS-RNTI
· DFI size is similar to UL DCI size 
· Size is aligned with UL grant DCI format 0_1 size
· To distinguish DCI for activation/deactivation CG transmission and DFI, a 1 bit flag (explicit indication) is used, when type 1 and/or type 2 CG PUSCH is configured
· Content of DFI includes
· UL/DL flag
· CIF in the case of cross carrier scheduled is configured
· 1 bit flag
· HARQ Bitmap
· TPC command – 2 bits
· For type 1 configured grant, UE assumes DFI is only present when CG is configured. 
· For type 2 configured grant, UE assumes DFI is only present when CG is configured, and UE is in activated state for configured grant transmissions

Agreement:
For UE initiated COT sharing indication
· When ED threshold is configured 
· The CAPC value is indicated in CG-UCI. 

Agreement:
RRC configuration can be provided to the UE indicating whether to multiplex CG-UCI and HARQ-ACK
· When configured for such multiplexing: In the case of PUCCH overlapping with CG-PUSCH(s) within a PUCCH group, the CG-UCI and HARQ-ACK are jointly encoded (CG-UCI is treated as the same type as a HARQ-ACK)
· When not configured for such multiplexing: In the case of PUCCH overlapping with CG-PUSCH(s) within a PUCCH group and PUCCH carries HARQ ACK feedback, configured grant PUSCH is skipped

Agreement:
For configured PUSCHs within a single configuration, length of all PUSCHs is the same.
· Note: This may not have a specification impact

Agreement:
· The time domain resource assignment in configured grant repeats over the multiple slots within the CG-allocated slots. The same symbol allocation and mapping type is used for the first PUSCH in every slot of the allocated CG-slots.
· The SLIV indicates the information about the first PUSCH in a slot
· A parameter N indicates how many consecutive PUSCHs are allocated within a slot
· Note: If the parameter has already been introduced in another WI, it can be reused

Agreement:
When the UE is configured with repK > 1, repetition of a TB is mapped within a configuration in the case when an UE is configured with multiple active configurations
· The UE repeats the TB in the earliest consecutive transmission occasion candidates within the same configuration instead of consecutive slots
· The UE may drop repetition transmissions that fall into a subsequent configured period.
· The UE terminates the repetitions if an explicit feedback indicating ACK in the DFI is received for the HARQ process.
Agreement:
When ED threshold is configured, UCI indication for purpose of COT sharing: 
· UE provides a row index in a RRC configured table where D, O and CAPC are jointly encoded. 
· D: number of slots where DL transmissions can be assumed within UE initiated COT. 
· O: DL offset indicates starting slot of DL transmission indicated in number of slots from the end of the slot where the indicated D>0. 
· one row indicates no COT sharing information. 
When ED threshold is not configured,
· [bookmark: _Toc24027523]COT sharing indication: 1 bit indicating if slot/symbol  n+X is an applicable slot for UL to DL sharing). X is configured by the gNB as part of RRC configuration.
· X is number of symbols from the end of the slot where the indication is enabled 

Agreement:
Definition of the minimum duration, D, in the case of slot aggregation/CG repetition
· For the case of CG repetitions, the minimum duration D is calculated from the ending symbol of each PUSCH of the K repetitions to the starting symbol of the DFI carrying HARQ-ACK for the associated HARQ process ID 
· For the case of slot aggregation for scheduled UL transmission, the minimum duration, D, refers to the time between ending symbol of the PUSCH in the first slot of aggregated slots to the starting symbol of the DFI carrying HARQ-ACK for the associated HARQ process ID
· For ACK, the minimum duration, D, from the ending symbol of the first PUSCH of the TB repetitions to the starting symbol of the DFI
· For NACK, the minimum duration, D, from the ending symbol of the last available PUSCH of the TB repetitions to the starting symbol of the DFI
Agreement:
UE determines the number of RB sets (corresponding to LBT bandwidths) and the available PRBs in each RB set, both for DL and UL, based on,
· If configured, the RRC parameters intraCellGuardBandDL-r16 and intraCellGuardBandUL-r16 (if UL is configured) configure the lists of intra-carrier guard-bands per cell, e.g.,
· If intraCellGuardBandDL-r16 or intraCellGuardBandUL-r16 are given as {, }, …, {, } where GB is given by CRB index, the UE determines
· The number of RB sets for a cell: N
· The available PRBs in each RB set: [, -1] for RB set #1, [+1, -1] for RB set #2,…, [+1, ] for RB set#N, where  and  corresponds to starting and ending RB index of cell, respectively.
· Note: {, }, …, {, } may be provided separately for DL and UL
· If intraCellGuardBandDL-r16 is not configured, then {, }, …, {, } is derived from the RAN4 specifications
· Note: This supersedes a previous agreement
· If intraCellGuardBandUL-r16 is not configured, then {, }, …, {, } is derived from the RAN4 specifications
· Note: This supersedes a previous agreement
· Note: This addresses the FFS in sections 5.1.2.2 and 6.1.2.2 in 38.214.


Agreement:
For the frequency domain resource allocation that is provided with frequencyDomainResources in CORESET configuration,
· Introduce a new RRC parameter rb-Offset (with the value range of 0,1,…,5) in ControlResoureSet IE.
· If rb-Offset is not configured, rb-Offset is 0
· The bits of the 45-bit bitmap frequencyDomainResources have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs, in ascending order of the PRB index in the BWP with the starting PRB position as {the first PRB index in the BWP + rb-Offset} for a CORESET.
· FFS: For multi-cluster CORESET configuration, rb-Offset also applies to the RB offset between the starting PRB index of the first 6 PRB group and the first PRB index in each RB set. Full 6 PRB groups are counted till the end of the RB set. The bits in frequencyDomainResources sequentially maps to the 6 RB groups in all RB sets in the BWP.
· Note: Cluster above implies a group of resource blocks that are not contiguous in frequency

Conclusion:
For a legacy CORESET configuration, the UE can expect to process PDCCH as per Rel-15 behaviour
Agreement:
For a search space set configuration with multiple monitoring locations in the frequency domain,
· Within the SearchSpace IE, the agreed RRC parameter freqMonitorLocations-r16 provides a bitmap (where the first bit in the bitmap corresponds to the first RB set in the BWP, and the second bit corresponds to the second RB set, and so on). For a RB set indicated in the bitmap, the first PRB of the frequency domain monitoring location confined within the RB set is aligned with {the first PRB of the RB set + rb-Offset provided by the associated CORESET configuration}.
· The frequency domain resource allocation pattern for each monitoring location is determined based on the first A bits in frequencyDomainResources provided by the associated CORESET configuration, where A = floor({the number of available PRBs in the first RB set (accounting for rb-Offset) for the BWP}/6).

Agreement:
· The RRC parameters intraCellGuardBandDL-r16 and intraCellGuardBandUL-r16 include a mechanism to indicate that no intra-carrier guard-bands are configured
· Note: This configuration may be used for the case where transmission only occurs in a BWP if LBT is successful in all RB sets within the BWP
· For a carrier with intra-carrier guard bands, the UE does not expect that the dedicated BWP is configured to include parts of a RB set.

Agreement:
If a UE is configured with a CSI-RS spanning over multiple LBT bandwidths,
· The UE assumes that the CSI-RS is not transmitted if the UE is monitoring DCI format 2_0 carrying an LBT BW indication and detects the DCI format 2_0 indicating any of corresponding LBT bandwidths is not available for DL reception.

Agreement:
For CSI-RS for tracking in unlicensed spectrum,
· Text proposal for section 5.1.6.1.1 in TS 38.214:
· The bandwidth of the CSI-RS resource, as given by the higher layer parameter freqBand configured by CSI-RS-ResourceMapping, is the minimum of 52 48 and NBWP,i size resource blocks, or is equal to NBWP,i size resource blocks.



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)
No remaining open issues in RAN1
2.2	RAN2
2.2.1	Agreements
Agreements in RAN2 #107bis

Agreements:
-	From RAN2 point of view it is beneficial to include LSB of SFN in the DCI.  The same design is desirable to be used for 2-step RACH.   Write LS to RAN1 to ask if there is any feasibility issues.  
-	For NR-U, 2 bits are enough for a maximum of 40ms response windows.  
-	Multiplexing of responses for more than one SFN is not allowed.
-	ra-ContentionResolutionTimer is started regardless of the LBT outcome of msg3 transmission


Agreements:
1. MAC relies on reception of a notification of UL LBT failure from the physical layer to detect a consistent UL LBT failure.  
2. The UE switches to another BWP and initiates RACH upon declaration of consistent LBT failure on PCell or PSCell if there is another BWP with configured RACH resources.    
3. The UE shall perform RLF recovery if the consistent UL LBT failure was detected on the PCell and UL LBT failure was detected on “N” possible BWP.   “ 
4. When consistent uplink LBT failures are detected on the PSCell, the UE informs MN via the SCG failure information procedure after detecting a consistent UL LBT failure on “N” BWPs.   
5. “N” is the number of configured BWPs with configured PRACH resources.   If N is larger than one it is up to the UE implementation which BWP the UE selects.  
6. When consistent uplink LBT failures are detected on an SCell, a new MAC CE to report this to the node where SCell belongs to is used.  FFS whether the MAC CE can be used to report failure on PCell


Agreements 
1. The drx-RetransmissionTimerDL is started after the PDSCH scheduled by non-numerical K1
2. UE starts the drx-HARQ-RTT-TimerDL after the HARQ A/N transmission opportunity irrespective of the LBT outcome


Agreements
1. When configuredGrantTimer expires, the UE should stop the CGretransmission timer (CGRT) if it is still running.  
2. Upon receiving CG activation command, stop the CG retransmission timer for HARQ processes configured for the CG
3. No special handling for HARQ process sharing between configured grant and dynamic grants (i.e. follow licensed specifications)
4. HARQ process id selection is based on UE implementation.   Ongoing retransmissions on HARQ processes should be prioritized.


Agreements
1. Multiple active CG configurations should be allowed for NR-U.  Details are FFS


=>	Aim to introduce a mechanism for SRBs for CG.  Try to find an easy way to capture this in the specs if possible. 
=>  For the determination of CAPC for a DRB, selection of the CAPC should be determined by gNB.  Write in the spec that gNB should try to guarantee fairness in stage 2.


=>	RAN2 acknowledges that with current framework the gNB will not be aware whether the UE transmitted type 1 or type 3.   FFS if and how we address it


Agreements
=>	Wait for RAN1 to understand whether we can use existing channels to determine when the UE should stop monitoring.  
=> A UE receives paging messages only in initial BWP or in its active BWP as in NR.


Agreements on cell reselection
1. The UE may consider the current NR-U frequency to be the lowest priority frequency for reselection for 300 seconds after at least < the N strongest cells > on that frequency were found not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN.  N is UE implementation and the UE should check at least 2 if there is more than one.     
2. If a cell is barred in NR-U, due to the registered PLMN or selected PLMN does not match one of the PLMN IDs in SIB1, “IntraFreqReselection” shall be always interpreted as “allowed”.    The same applies if SIB1 is not decoded.  


Agreements 
=>	For normal HO and CHO, no new event triggers will be introduced.  RRSI CO measurements can be included in the measurement reports.  


Agreements:
1 No additional mechanisms are introduced to help the UE find and identify NR-U target cells. The existing/agreed whitelist/blacklist configuration and CGI reports are considered sufficien.
2 	No additional mechanisms are introduced to address PCI collisions in Rel-16


Agreements in RAN2 #108

Agreements 
1	sl60 and sl160 are added to configuration of ra-ResponseWindow


Agreements:
1. UE can trigger SR if there is no available UL resources for sending the MAC CE for SCell UL LBT problem, using the same framework as BFR.
2. MAC CE for UL LBT problem has higher priority than data but lower priority than the BFR MAC CE.
3. The MAC CE should be transmitted on a different serving cell other than the SCell which has the UL LBT problem
4. The MAC CE can report multiple failed Cells.   The MAC CE format should support multiple entries to indicate all the Cells which have already declared consistent UL LBT failure.   UL LBT MAC CE includes Cell index(s) where UL LBT failure occurs.  
5. As a baseline, the format of the LBT failure MAC CE is a bitmap to indicate if corresponding serving cell has declared consistent LBT failure.
6. Cancel the consistent LTB failure for a serving cell (or BWP(s)) (i.e. do not consider Cell as having LBT failure) upon UE successfully transmit a LBT failure MAC CE indicating the serving cell.  FFS what successfully transmission means (i.e. ideally align with BFR unless there are some issues).
7. When consistent UL LBT failure is declared on SpCell, UE triggers MAC CE to indicate where failure happened.  The MAC CE is sent on the BWP that the UE switched to during RA procedure.  
8. FFS When UE switches to another BWP and initiate RACH upon declaration of consistent LBT failure on SpCell, ONLY RACH is initiated.  
9. A new failure type for PSCell consistent UL LBT failure is added in the SCGFailureInformation. 
10. No new re-establishment cause is introduced in the RRC re-establishment message.  “Other” failure will be used

Agreements:
1 From MAC perspective, if LBT fails for the preamble, the UE also cancel PUSCH transmission
2 The PREAMBLE_TRANSMISSION_COUNTER is not increased if the preamble is not transmitted due to failure of the LBT for the preamble
3 If preamble is transmitted but LBT for msgA PUSCH fails, the UE monitors downlink PDCCH for fallback RAR. FFS how and whether to deal with the C-RNTI case for connected mode
4 The 2 LSBs for the SFN corresponding to msgA transmission time is included in msgB DCI, as for licenced case (pending RAN1)

Agreements of CG:
1 The multiple configured grants of a BWP can be explicitly configured to share a common pool of HARQ processes.    If HARQ processes are shared the same CG timer value has to be configured.  
2 The processes with TB pending for retransmission shall be prioritized over the processes for new transmissions as already agreed for single CG case.
3 Retransmissions can be done on different CG resources as long as they are with the same TBS with the same HARQ process 
4 cg-RetransmissionTimer is always configured for NR-U
5 For a HARQ process, the associated CGT timer is only started when the TB using this HARQ process is initially transmitted, and set to the timer value according to the CG configuration used.
6 The cg-RetransmissionTimer for the HARQ process is started and restarted for every transmission attempt of the TB when LBT succeeds, using the timer value according to the CG configuration which is used for the transmission.


Agreements:
1  	The UE uses CAPC 4 for the MAC CE for Recommended bit rate query.
2	It is up to UE implementation how to prioritize among retransmissions on CGs 

Agreements
1	For multi-TTI UL grant, UE is allowed to map generated TB(s) internally to different HARQ processes in case of LBT failure(s), i.e. UE may transmit a TB pending for transmission in a HARQ process due to a failed LBT in a different HARQ process being associated with a PUSCH for which LBT was successful.  FFS how it is captured in the spec


Agreements
1	Increased number of PUCCH Cell Groups and increased number of PUCCH SCells are not supported in Rel-16.


Agreements
1 	As an additional stopping condition, short message for signalling of paging stopping indication is used.  The existing RRC short message is used.  
2	The paging stopping indication is addressed to all the UEs which monitor a given PO, i.e. there is no per UE group indication
3	The indication would be for all the UEs to stop paging monitoring in this PO.  If the short message is sent the bit is always set to ‘1’


Agreements:
1	In case of NR-U carriers, the UE may read the system information of the non-strongest cells and report the found PLMNs to NAS.
2	On NR-U frequencies the UE may search for additional cells to find suitable cells during cell selection

· For UL CG, if DCCH SDU is included in MAC PDU, UE select the CAPC index of DCCH. Otherwise, UE select the highest CAPC index (lowest priority) of LCHs multiplexed in MAC PDU
· The maximum number of whitelisted cells on each frequency is 16
· Existing mechanisms can be used to solve this issues for standalone NR-U and no mechanisms need to be discussed in this release. (Rapporteur’s Note: this is related to DFS operation).
· Nothing specific related to NR-U needs to be discussed (Rapporteur’s Note: this is related to multiple SPS operation).
· This is not supported for Rel-16 (Rapporteur’s Note: this is related to DRX active time enhancements for NR-U).
· The UE will only try on BWP(s) that it has not yet already tried (Rapporteur’s Note: this is related to BWP switching on sPCell due to UL LBT failures).
· 	For a RA triggered for initial system access, further enhancement on how to provide more opportunities for Msg1 can be left for future releases
· Nothing will be specified for this (Rapporteur’s Note: this is related to channel occupancy aware RACH procedure).
· msg3 repetitions will not be supported in this release 

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.
The remaining open issues for RAN2 are:
-	Capturing physical layer parameters agreed by RAN1 in RAN2 specifications with associated procedures when applicable
-	Implementing RAN2#109 agreements in the current running CRs (38.300, 38.304, 38.321, 38.331, 37.340)
-	UE capabilities for NR-U based on the UE feature list determined by RAN1, RAN2, RAN4
-	Resolving FFS issues as captured in RAN2#109 Chair notes and running CRs on:
-	Consistent UL LBT failure recovery
-	2-step RACH
-	UE handling of multi-TTI grant

2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
System parameter and RF agreements
Agreements in RAN4 #92bis
Single carrier emission mask for general requirement in R4-1911609 (Nokia)
Agreement is adapt Figure 1 as the starting point for general requirement
Revisiting the mask if any issue identified for output power and ACLR
LS on wideband operation to RAN1 in R4-1912866 (Qualcomm)
RAN4 will prioritize contiguous UL sub-bands for Rel-16, but not preclude scheduling or future possibility of non-contiguous
WF on punctured emission mask in R4-1913059 (Charter)
3 options to consider; one option is -20 dBr similar to 802.11ax
LO exception in 1 MHz and IQ + ACLR at -25 dBr has been identified
WF on guard band for NR-U in R4-1913060 (Nokia)
Type 2 guard bands cannot be scheduled
From the coex perspective, there is no need for Type 1 guard bands
WF on channel raster in R4-1912870 (Ericsson)
Downsampled to 20 MHz at 10 MHz resolution based on 60 kHz SCS raster
Some points need further checking
WF for sync raster in R4-1912982 (Qualcomm)
Sync raster close to edge with 3 RB guard
Some points in square brackets for checking
WF on BS Rx FRC in R4-1912872 (ZTE)

Agreements in RAN4 #93
Draft CR on channel raster for Band n46 endorsed in R4-1916167 (Qualcomm)
Draft CR for sync raster for 38.104 endorsed in R4-1915982 (Futurewei)
Channel access (Type B) for 60 MHz channels agreed in R4-1914335 (Nokia)
WF on guard-band design for NR-U agreed in R4-1916160 (Nokia)
Default usable PRB + guard band patterns are defined for 20, 40, 60, 80 MHz channels
LS was not sent to RAN1 since the understanding is that the RAN1 design already accommodates the RAN4 agreement
WF on NR-U general SEM agreed in R4-1915979 (Nokia)
Includes out-of-band as well as in-channel
For in-channel, includes interior single puncture, interior double puncture, and edge punctures
Includes accommodation for LO and IQ image exceptions
WF on band combinations agreed in R4-1915977 (Ericsson)
Email query to collect inputs from operators on which band combinations by email deadline 11/29
Only a single combination needs to be completed to close the WI
Combinations including more than two bands and more than 5 NR-U CC's will be release independent to Rel-16
Max 400 MHz aggregated BW is considered for DL, and max 100 MHz UL CBW is considered for NR-U band

RRM Agreements
Agreements in RAN4 #92bis

Agreements on general specification structure
· Work split among companies on NR-U RRM specification was agreed and captured in R4-1912663
· Guidelines on specification structure of NR-U RRM requirements in TS 36.133 and TS 38.133 were agreed in R4-1912662. 

Agreements on serving cell evaluation
· M1=2 if [SMTC or DMTC] periodicity (T[SMTC or DMTC]) > 20 ms and DRX cycle ≤ 0.64 second, otherwise M1=1. Further decide if SMTC or DMTC shall be used subject to RAN1 progress on DMTC definition
· Ms,max is used to denote the maximum value of Ms (Ms≤Ms,max)
· Ms is the number of DRX cycles with at least one SMTC where there are no SSBs available at the UE during Nserv
· FFS whether the Ms definition above is different for the case when two or more SSBs are QCL-ed within the SMTC
· Ms,max=[8] for DRX cycle length < 1.28 seconds, [4] for DRX cycle length ≥ 1.28 seconds
· Mp=[4] when DRX cycle length <1.28 sec, Mp=[2] when DRX cycle length ≥1.28 sec
· Mq=[8] when DRX cycle length <1.28 sec, Mq=[4] when DRX cycle length ≥1.28 sec
· Typo correction to the agreement in RAN4#92:
· The NR-U standalone UE shall measure and evaluate the cell selection criterion S for the serving cell at least once every (1+Mn)*M1 DRX cycles in Nserv consecutive DRX cycles, where…

Agreements on cell reselection
· Mm,max is used to denote the maximum value of Mm (Mm≤Mm,max).
· Md,max is used to denote the maximum value of Md (Md≤Md,max).
· Me,max is used to denote the maximum value of Me (Me≤Me,max).
· Mm,max: 
· TBD for 0.32 DRX cycle length
· [8] for 0.64 DRX cycle length
· [4] for 1.28 DRX cycle length
· TBD for 2.56 DRX cycle length
· Md,max=[4]*Mm,max
· Me,max=[2]*Mm,max
· Mn=[2]

Agreements on HO delay requirements
· The description of interruption uncertainty of the handover procedure in NR-U should be clarified as: “TIU is the interruption uncertainty due to the random access procedure when sending PRACH to the new cell”
· wait for RAN2 decision on the UL LBT failure mechanism before making the requirements for TIU of the handover procedures in NR-U

Agreements on RRC connection re-establishment
· Maximum values:
· For known cell case
· (during intra-frequency cell search): 
· K1,max=[12] when TSMTC ≤ 40 ms, and 
· K1,max=[8] when TSMTC > 40 ms
· (during inter-frequency cell search): 
· K2.i,max =[10] when TSMTC,i ≤ 40 ms, and 
· K1,max=[6] when TSMTC,i > 40 ms
· (during RA): 
· K3, max=[8] when Tconfig ≤ 40 ms, and 
· K3, max=[4] when Tconfig > 40 ms
· FFS for unknown cell case
· Wait for RAN2 decision on the UL LBT failure mechanism before making the requirements for TPRACH in NR-U
· When the re-establishment delay is within the upper limit, it is up to UE to select which cell to camp on. No specific requirements will be defined

Agreements on RRC release with redirection
· Maximum values:
· (during cell search) 
· L1,max=[8] when TSMTC ≤ 40 ms
· L1,max=[4] when TSMTC > 40 ms
· (during RA) 
· L2, max=[4] when Tconfig ≤ 40 ms
· L2, max=[2] when Tconfig > 40 ms
· RAN4 should wait for RAN2 decision on the UL LBT failure mechanism before making the requirements for TPRACH in NR-U

Agreements on RLM in-sync
· Lin is the number of SSBs not available at the UE during TEvaluate_in_SSB, where Lin ≤ Lin,max.
· Lin,max = TBD for Max(TDRX,TSSB)≤40 where TDRX=0 for non-DRX
· Lin,max = TBD for 40<Max(TDRX,TSSB)≤320
· Lin,max = TBD for TDRX>320.
· Further complementary agreements to the earlier agreed (in RAN4#92) table:
[image: ]
· UE behaviour when Lin,max is exceeded:
· For this evaluation period, UE layer 1 shall not send any in-sync indication to higher layers.

Agreements on UE measurement capability 
· NR-U Scenarios A and C, RRC_CONNECTED: the number of frequency layers is the same as for Rel-15 SA NR, excluding the frequency layers for inter-RAT RSTD measurements
· The total number of effective carrier frequency layers is 13, i.e., the same as in Rel-15 SA NR
· NR-U Scenario B, RRC_CONNECTED: the number of frequency layers is the same as for Rel-15 EN-DC, excluding the frequency layers for inter-RAT RSTD measurements
· The total number of effective carrier frequency layers is 13, i.e., the same as in Rel-15 EN-DC

Agreements on UL transmit timing
· Reference cell to derive UL transmit timing:
· Investigate Option 1 until RAN4#93
· Option 1:
· Scenario B and C: if the current reference cell (i.e. PCell in Scenairo C or PSCell in Scenario B) is unavailable to UE after certain number of DL SSB detection attempts, then the UE can take any activated SCell with SSB available at the UE within this CG as the new reference cell
· The UE applies one shot timing adjustment.
· UL transmit timing requirements in presence of LBT
· UE behavior:
· The UE is allowed to transmit if the UE meets the existing (Rel-15) UL Tx timing requirements (even if no SSB is available during the last 160 ms), otherwise the UE shall not transmit

Agreements on impact of UL LBT on UE reporting
· Event-triggered reporting: 
· UE measurement reporting delay is extended to account for UL LBT failures resulting in UE being not being able to transmit, provided the UL resources are configured
· This applies for all UL channel access categories other than the channel access category 1
· Existing reporting requirements apply for the reporting based on the UL channel access category 1
· FFS for aperiodic measurement reporting
· FFS for periodic measurement reporting

Agreements on interruptions
· The interruption due to deactivated SCell measurements for an NR-U aggressor cell can reuse the requirements for release 15 NR deactivated SCell measurements
· For TS 36.133: For PSCell addition/release interruptions in Scenario B of NR-U, UE is allowed of up to 1 subframe in synchronous EN-DC or 2 subframes in asynchronous EN-DC on PCell and activated SCells in MCG if configured during the RRC reconfiguration procedure
· This interruption is for both uplink and downlink of (E-UTRAN) PCell and (E-UTRAN) SCell(s)

Agreements on SCell activation/deactivation
Known/Unknown SCell definition
· SSB remains detectable according to the cell identification conditions in clause 9.2 and 9.3 (their corresponding NR-U sections) in the occasions where the SSB is available at the UE.
· Investigate further: 
· The time period between the receptions of the SCell activation commands and last measurement or report is extended to account for DL and UL LBT failures.
· FFS how to extend
Interruption window
· Check with RAN1: 
· For the time of the SCell activation/deactivation interruption window, THARQ is extended with HARQ to account for UL LBT failures, and HARQ≤HARQ,max is the delay in HARQ feedback due to UL LBT failure and UE reattempt to transmit HARQ feedback provided the resources are configured for the UE (HARQ =0 for channel access category 1)

Activation delay
· Check whether this is aligned with the RAN1 procedure: 
· THARQ is extended with HARQ to account for UL LBT failures, where HARQ≤HARQ,max is the delay in HARQ feedback due to UL LBT failure and UE reattempt to transmit HARQ feedback provided the resources are configured for the UE (HARQ =0 for channel access category 1)
· TCSI_reporting = TCSI_reporting,ref +CSI, where 
· TCSI_reporting,ref is the delay (in ms) as defined in Rel-15
· CSI≤CSI,max is the additional delay due to UL LBT failure and UE reattempt to transmit CSI report provided the resources are configured for the UE (CSI =0 for channel access category 1)
· CSI,max=TBD
· UE behaviour: upon exceeding, upon exceeding CSI,max=TBD the UE can stop attempting to transmit CSI report and can abandon the SCell activation procedure
· Check whether this is aligned with RAN1 conclusion on CSI reporting on unlicensed carrier
· How to extend Tactivation_time needs further discussion

Deactivation delay
· Check whether this is aligned with the RAN1 procedure: 
· THARQ is extended with HARQ to account for UL LBT failures, where HARQ≤HARQ,max is the delay in HARQ feedback due to UL LBT failure and UE reattempt to transmit HARQ feedback provided the resources are configured for the UE (HARQ =0 for channel access category 1)

Agreements on active TCI state switching 
Known/Unknown TCI state
· TCI state remains detectable during the TCI switching period meeting the SNR of the TCI state condition, which is ≥ -3dB, in the occasions where the SSB is available at the UE
· Investigate further: 
· The time between receiving of the TCI state switching command and the last transmission/measurement is extended to account for DL and UL LBT failures.
· FFS how to extend
Switching delay: RRC-based, known
· For RRC based TCI state switching, the UE is required to receive PDCCH using the new TCI state in
	slot n + TRRC_processing  + TOk*(Tfirst-SSB + TSSB-proc+TSSB* LRRC,known)
LRRC,known ≤LRRC,known,max is the corresponding number of SSB occasions not available at the UE due to CCA failure
· LRRC,known,max=TBD and may depend on TSSB
· UE behavior upon exceeding LRRC,known,max: FFS (e.g., whether the UE may stop the switching and abandon the active TCI state switching procedure, UE stays in the old active TCI state)

Switching delay: RRC-based unknown
· For RRC-based switching, the UE is required to receive PDCCH using the new TCI state in 
slot   n+TRRC_processing+(TL1-RSRP+TCSI-RS/SSB*L1RRC,unknown)+TOuk*(Tfirst-SSB+TSSB-proc+TSSB*L2RRC,unknown)
L1RRC,unknown≤L1RRC,unknown,max is the corresponding number of occasions with the signal measured for L1-RSRP not available at the UE due to CCA failure
· L1RRC,unknown,max=TBD and may depend on TCSI-RS,SSB
· UE behavior upon exceeding L1RRC,unknown,max: FFS (e.g., whether the UE may restart)
L2RRC,unknown≤ L2RRC,unknown,max is the corresponding number of SSB occasions not available at the UE due to CCA failure
· L2RRC,unknown,max=TBD and may depend on TSSB
· UE behavior upon exceeding L2RRC,unknown,max: FFS (e.g., whether the UE may stop the switching and abandon the active TCI state switching procedure)

Switching delay: MAC-CE-based, known
· For MAC-CE based TCI state switching, the UE is required to receive PDCCH using the new TCI state (after switching or the active TCI state list update) in 
		slot   n + (THARQ,ref+HARQ) + 3 ms + TOk*(Tfirst-SSB+TSSB-proc+TSSB*LMAC,known)
    and receive PDCCH using the old TCI state until 
		slot   n + (THARQ,ref+HARQ) + 3 ms + TOk*(Tfirst-SSB+TSSB*LMAC,known)
· LMAC,known≤ LMAC,known is the corresponding number of SSB occasions not available at the UE due to CCA failure
· LMAC,known,max=TBD and may depend on TSSB
· UE behavior upon exceeding LMAC,known,max: FFS (e.g., whether he UE may stop the switching and abandon the active TCI state switching procedure)
· Check whether this is aligned with the RAN1 procedure: HARQ≤HARQ,max is the delay in HARQ feedback due to UL LBT failure and UE reattempt to transmit HARQ feedback provided the resources are configured for the UE (HARQ =0 for channel access category 1)
· HARQ,max=TBD
· UE behavior upon exceeding HARQ,max: FFS (e.g., whether the UE may stop attempting to transmit HARQ feedback and may abandon the active TCI state switching procedure)

Switching delay: MAC-CE-based, unknown
· For MAC-CE based switching, UE is required to receive PDCCH using the new TCI state in
	slot  n+(THARQ,ref+HARQ)+3 ms+(TL1-RSRP+TCSI-RS/SSB*L1MAC,unknown)+TOuk*(Tfirst-SSB+TSSB-proc+TSSB*L2MAC,unknown)
    and receive PDCCH using the old TCI state until 
	slot   n+(THARQ,ref+HARQ)+3 ms+(TL1-RSRP+TCSI-RS/SSB*L1MAC,unknown)+TOuk*(Tfirst-SSB+TSSB*L2MAC,unknown)
· L1MAC,unknown≤ L1MAC,unknown,max is the corresponding number of occasions with the signal measured for L1-RSRP not available at the UE due to CCA failure
· L1MAC,unknown,max=TBD and may depend on TCSI-RS,SSB
· UE behavior upon exceeding L1MAC,unknown,max: FFS (e.g., whether the UE may restart the L1-RSRP measurement)
· L2MAC,unknown≤L2MAC,unknown,max is the corresponding number of SSB occasions not available at the UE due to CCA failure
· L2MAC,unknown,max=TBD and may depend on TSSB
· UE behavior upon exceeding L2MAC,unknown,max : FFS (e.g., whether the UE may stop the switching and abandon the active TCI state switching procedure)
· Check whether this is aligned with the RAN1 procedure: HARQ≤HARQ,max is the delay in HARQ feedback due to UL LBT failure and UE reattempt to transmit HARQ feedback provided the UL resources are configured for the UE (HARQ =0 for channel access category 1)
· HARQ,max=TBD
· UE behavior upon exceeding HARQ,max : FFS (e.g., whether which the UE may stop attempting to transmit HARQ feedback and may abandon the active TCI state switching procedure)

Agreements on PSCell addition
Known/Unknown target cell definition
· The known PSCell definition needs to be updated for NR-U
· Measured SSB remains detectable according to the cell identification conditions in the occasions where the SSB is available at the UE
· Investigate further: 
· The time between the reception of the PSCell configuration command and measurement/report is extended to account for DL and UL LBT failures.
· FFS how to extend
PSCell addition delay
· TRRC_delay and Tprocessing are the same as in Rel-15 NR
· Tsearch is extended by L1*Trs to account for DL LBT failures (L1≤L1max, L1max=TBD depending on Trs)
· T∆ is extended by L2*Trs to account for DL LBT failures (L2≤L2max, L2max=TBD depending on Trs)
· Check whether this is aligned with RAN2 procedure: 
· TPSCell_ DU is extended by PRACH to account for UL LBT failures (PRACH=0 for channel access category 1). The maximum value of PRACH (PRACH,max) is TBD, upon exceeding which the UE can stop attempting to transmit PRACH and can abandon the PSCell addition procedure.

Agreements on measurement 
CSSF and measurement gaps
· CSSF:
· The CSSFwithin_gap,i definition does not need to be updated for NR-U, except clarifying that the existing definition of CSSF applies to frequencies where CCA is performed as well as frequencies where CCA is not performed
· Independent measurement gaps for NR-U:
· If we have dedicated measurement gaps for NR-U, this allows for having independent CSSF for measurements within these gaps
· Analyze the benefits and drawbacks until RAN4#93 (e.g., reduced measurement time for NR-U measurements, without increasing the measurement time for other measurements, etc.)

UE behaviour
· UE behaviour upon exceeding the maximum L in measurement requirements:
· Upon exceeding the maximum acceptable number of DL LBT failures over the corresponding period of time, the UE has to restart the corresponding procedure, e.g., time index detection and measurements
· FFS UE behaviour for PSS/SSS detection

Intra-frequency measurements
· The following L-max values are to be decided in RAN4#93 for intra-frequency measurement requirements
· Other DRX ranges are not precluded
	Procedure
	Rel-15 samples
	Maximum number of DL LBT failures

	
	
	Parameter name
	Parameter value
	Condition

	PSS/SSS detection, no gaps
	5
	LPSS/SSS,max
	TBD
	Max(TDRX,TSMTC)≤40

	
	
	
	TBD
	40<Max(TDRX,TSMTC)≤320

	
	
	
	TBD
	TDRX>320

	PSS/SSS detection for deactivated SCell, no gaps
	5
	LPSS/SSS,deact,max
	TBD
	Max(TDRX, measCycleSCell)≤40

	
	
	
	TBD
	40< Max(TDRX, measCycleSCell)≤320

	
	
	
	TBD
	TDRX>320

	Time index detection, no gaps
	3
	Lind,max
	TBD
	Max(TDRX, TSMTC)≤40

	
	
	
	TBD
	40< Max(TDRX, TSMTC)≤320

	
	
	
	TBD
	TDRX>320

	Time index detection for deactivated SCell, no gaps
	3
	Lind,deact,max
	TBD
	Max(TDRX, measCycleSCell)≤40

	
	
	
	TBD
	40< Max(TDRX, measCycleSCell)≤320

	
	
	
	TBD
	TDRX>320

	Measurement, no gaps
	5
	Lmeas,max
	TBD
	Max(TDRX, TSMTC)≤40

	
	
	
	TBD
	40< Max(TDRX, TSMTC)≤320

	
	
	
	TBD
	TDRX>320

	Measurement on deactivated SCell, no gaps
	5
	Lmeas,deact,max
	TBD
	Max(TDRX, measCycleSCell)≤40

	
	
	
	TBD
	40< Max(TDRX, measCycleSCell)≤320

	
	
	
	TBD
	TDRX>320

	PSS/SSS detection, with gaps
	5
	LPSS/SSS,gaps,max
	TBD
	Max(TDRX,TSMTC, MGRP)≤40

	
	
	
	TBD
	40<Max(TDRX,TSMTC, MGRP)≤320

	
	
	
	TBD
	TDRX>320

	Time index detection, with gaps
	3
	Lind,gaps,max
	TBD
	Max(TDRX, TSMTC, MGRP)≤40

	
	
	
	TBD
	40< Max(TDRX, TSMTC, MGRP)≤320

	
	
	
	TBD
	TDRX>320

	Measurement, with gaps
	5
	Lmeas,gaps,max
	TBD
	Max(TDRX, TSMTC, MGRP)≤40

	
	
	
	TBD
	40< Max(TDRX, TSMTC, MGRP)≤320

	
	
	
	TBD
	TDRX>320



Inter-frequency measurements
· The following L-max values are to be decided in RAN4#93 for intra-frequency measurement requirements
· Other DRX ranges are not precluded
	Procedure
	Rel-15 samples
	Maximum number of DL LBT failures

	
	
	Parameter name
	Parameter value
	Condition

	PSS/SSS detection, with gaps
	8
	LPSS/SSS,gaps,max
	TBD
	Max(TDRX,TSMTC, MGRP)≤40

	
	
	
	TBD
	40<Max(TDRX,TSMTC, MGRP)≤320

	
	
	
	TBD
	TDRX>320

	Time index detection, with gaps
	3
	Lind,gaps,max
	TBD
	Max(TDRX, TSMTC, MGRP)≤40

	
	
	
	TBD
	40< Max(TDRX, TSMTC, MGRP)≤320

	
	
	
	TBD
	TDRX>320

	Measurement, with gaps
	8
	Lmeas,gaps,max
	TBD
	Max(TDRX, TSMTC, MGRP)≤40

	
	
	
	TBD
	40< Max(TDRX, TSMTC, MGRP)≤320

	
	
	
	TBD
	TDRX>320



RSSI and channel occupancy
· RAN4 to decide the measurement gap patterns applicable for RSSI and channel occupancy measurements and specify the applicability, considering the further progress in other working groups, e.g.,  on RSSI measurement time configuration periodicities 
· RAN4 to define measurement reporting mapping for RSSI
· FFS whether measurement report mapping is needed for channel occupancy, depending on its definition to be decided by other groups

L1-RSRP
· RAN4 prioritizes the SSB based L1-RSRP measurements for reporting for NR-U. RAN4 can revisit CSI-RS based L1-RSRP measurements if RAN1 decides the CSI-RS configuration for L1-RSRP measurements
· L1 is the number of SSBs not available at the UE during TL1-RSRP_Measurement_Period_SSB where L1 ≤ L1,max. L1=0 if higher layer parameter timeRestrictionForChannelMeasurement is configured
· Maximum values
· L1max =TBD for max(TDRX,TSSB)≤40 where TDRX=0 for non-DRX
· L1max =TBD for 40<max(TDRX,TSSB)≤320
· L1max =TBD for max(TDRX,TSSB)>320
· Defining L1MAX and L1MAX for other ranges of TDRX, TSSB is not precluded
· UE reports ‘not valid’ to the network when L1>L1max
· Use RSRP_0 to indicate ‘not valid’

EN-DC SFTD
· UE behavior upon reaching the maximum NLBT-fail:
· NLBT-fail,max is the maximum value of NLBT-fail≤NLBT-fail,max 
· NLBT-fail,max depends on SMTC period and DRX cycle
· Upon exceeding NLBT-fail,max, the UE terminates the SFTD measurement

Inter-RAT SFTD
· For inter-RAT SFTD towards NR-U with LBT, the UE shall continue to search for a cell until whichever comes first of: 
· (a) a cell is found whereby SFTD is reported (as it is in Rel-15)
· (b) the SFTD measurement is deconfigured by MeNB (as it is in Rel-15)
· (c) the PCell is changed (as it is in Rel-15)
· (d) a maximum allowed time (which is FFS) expires

Agreements on active BWP switching
· If the delay due to the DL LBT failure in the target BWP becomes too long then:
· Some UE may not have a valid scheduling grant for transmitting in UL there may be additional delay to receive the grant for transmitting PUSCH
· Some UE may need to perform AGC setting
· UE behavior is FFS with respect to TDL,max  and TUL,max
· TDL,max  is the maximum allowed duration over which the DL signal/channel is unavailable at the UE (“DL signal/channel” is TBD) after the UE has completed the DL BWP switching
· TUL,max is the maximum allowed duration over which the UE was not able to transmit the UL signal/channel due to UL LBT (“UL signal/channel” is TBD) after the UE has completed the UL BWP switching

Agreements on beam management
· RAN4 prioritizes the SSB based BFD and CBD for NR-U. RAN4 can revisit CSI-RS based BFD/CBD if RAN1 decides the CSI-RS configuration for BFD-RS/CBD-RS
· CBD
· Maximum values:
· LCBD,max =TBD for max(TDRX,TSSB)≤40 where TDRX=0 for non-DRX,
· LCBD,max =TBD for 40<max(TDRX,TSSB)≤320,
· LCBD,max =TBD for max(TDRX,TSSB)>320
· UE behavior upon exceeding LCBD,max is FFS
· BFD
· Maximum values:
· LBFD,max =TBD for max(TDRX,TSSB)≤40 where TDRX=0 for non-DRX,
· LBFD,max =TBD for 40<max(TDRX,TSSB)≤320,
· LBFD,max =TBD for max(TDRX,TSSB)>320
· UE behavior upon exceeding LBFD,max  is FFS
· Defining LCBD,MAX and LBFD,MAX for other ranges of TDRX, TSSB is not precluded

Agreements in RAN4 #93

Agreements on general specification structure
· Further updates on the specification structure given the latest agreements captured in R4-1914628
· Technical and general comments on the contents for CRs / Draft CRs in RAN4 93 from all companies collected in R4-1915778 (summary of offline discussions on NR-U RRM draft CRs)
· Formal CRs taking into account spec structure updates and technical agreements to be submitted in Feb meeting

Agreements on cell reselection
· Mm,max is 
· [16] for 0.32 sec DRX cycle, 
· [4] for 2.56 sec DRX cycle.
· FFS: At least one cell which is checked by the UE for cell re-selection on each frequency is such that it is not more than X dB weaker than the strongest cell on that frequency, and it also fulfills the reselection margins, where value of X is TBD

Agreements on RRC release with redirection and RRC re-establishment
· FFS UE behavior upon exceeding L1,max
· FFS UE behavior upon exceeding L2,max
· UE behavior in RRC re-establishment
· Option 1:
· UE behavior is based on K1,max, K2,i,max, and KSI,max (FFS K3,max)
· KSI,max is the maximum time for SI reading
· Option 2:
· Use the existing RAN2 procedure upon the expiring of the T311 timer
· Option 3: 
· UE behavior is based on K1,max, K2,i,max, and KSI,max (FFS K3,max) and timer T311, whichever comes first

Agreements on SIB reading in RRC re-establishment, RRC release with redirection, and paging interruption requirements
· SIB reading in RRC re-establishment, RRC release with redirection, and paging interruption requirements
· Further study SIB reading time including MIB and SIB1 decoding time
· Option 1: SIB reading time 1280 ms
· Option 2: SI reading time is derived based on the necessary number of samples and the LBT impact
· Number of PBCH samples for MIB is 5
· Number of PDSCH samples for SIB1 is based on the simulation results with 95% of decoding success rate, assuming:
	Parameters
	Unit
	Value

	Channel bandwidth
	MHz
	20

	SCS
	kHz
	15

	Number of transmitter antennas
	 
	1

	Number of receive antennas
	 
	2

	Allocated resource blocks for PDSCH
	 
	24 (allocated in the lower edge of the carrier)

	MCS index
	 
	4

	Modulation
	 
	QPSK

	Target Coding Rate
	 
	0.33

	Number of control symbols
	 
	2

	PDSCH mapping type
	 
	Type A

	Information Bit Payload
	 
	 

	For slots with RMSI
	Bits
	1864

	Number of Code Blocks per slot
	 
	1

	Binary Channel Bits Per slot
	 
	 

	For slots with RMSI
	Bits
	6048

	Side condition (PDSCH SNR)
	dB
	-6

	Propagation channel model
	 
	AWGN, TDLA30-10, TDLB100-400, TDLC300-100

	Receiver assumption
	 
	· Single shot detection
· Soft-combining (2, 4 and 8 samples)

	SIB1 transmission period
	ms
	20

	Metric
	 
	95% of SIB1 acquisition success rate

	Derived based on the PDSCH DMRS assumption: dmrs-TypeA-Position=2, dmrs-Type=1, dmrs-AdditonalPositions=2,  maxLength=1, Antenna port index: 1000, and Number of PDSCH DMRS CDM group(s) without data: 1.



· FFS whether soft combining or single shot detection without soft combining shall be applied
· The above also addresses extending the time needed to acquire the MIB and SIB1 due to LBT failure in paging interruption requirements, based on the simulation study 

Agreements on HO requirements
· L1,max and L´1,max
· Do not define
· L2,max
· Do not define
· L3,max
· Do not define
· Clarify UE behavior (refer to RAN2 spec and T304 timer) when UE cannot transmit in UL

Agreements on SIB reading in cell reselection and HO
· FFS whether to define Rel-16 NR-U HO requirements for scenarios with PCI collision for neighbor cells deployed in CCA carriers. 

Agreements on active BWP switching
· Active BWP switching delay
· Rel-15 requirements are reused
· No changes to Rel-15 requirements wording (i.e. UE shall be able to receive PDSCH and shall be able to transmit PUSCH in the first available DL or UL slot respectively after BWP switching)
· UL BWP switching triggered by consistent UL LBT failure 
· FFS whether to introduce RRM requirements for UL BWP switching triggered by consistent UL LBT failure

Agreements on timing reference cell
· Scenario B and C: if the current reference cell (i.e. PCell in Scenairo C or PSCell in Scenario B) is unavailable to UE after certain number of DL SSB detection attempts, then the UE can take any activated SCell with SSB available at the UE within this CG as the new reference cell
· FFS: The UE applies one shot timing adjustment

Agreements on SCell activation/deactivation
Interruption window
· Confirm RAN4#92-bis agreement on extending THARQ compared to Rel-15
· The exact wording is TBD
· FFS whether the extension depends on UE capability
Known cell definition
· Extend the time before the reception of the SCell activation command from Rel-15 time TNR to time TNR-U
· Option 1: TNR-U = max([5+k] measCycleSCell,  [5+k] DRX cycles), k=TBD>0 and k is a fixed number
· Option 2: do not extend

Activation delay
· THARQ
· Confirm RAN4#92-bis agreement on extending THARQ compared to Rel-15
· The exact wording is TBD
· FFS whether the extension depends on UE capability
· TCSI_reporting
· Confirm RAN4#92-bis agreement on extending TCSI_reporting compared to Rel-15 (TCSI_reporting,ref) and also add the DL impact:
· TCSI_reporting = TCSI_reporting,ref +L4*TCSI-RS +CSI
· UE behavior upon exceeding L4,max (L4,max=TBD) is to abandon the SCell activation procedure
· CSI ≤ CSI,max 
· FFS CSI,max
· Option 1: CSI,max is determined by RAN1/RAN2 specifications
· Option 2: CSI,max is a pre-defined value

· Tactivation_time
· Tactivation_time is extended to compensate for signal occasions not available at the UE
· Known cell
· TFirstSSB+ Trs *L1+ X ms, if the SCell measurement cycle is ≤160ms 
· FFS: “and HARQ≤TBD”
· TSMTC_MAX*(1+L2,1) + Trs*(1+L2,2)+ Y ms, if the SCell measurement cycle is >160ms
· FFS: “or HARQ>TBD”
· Unknown cell
· TSMTC_MAX*(2+L3,1) + Trs*(2+L3,2)+ Z ms, provided the SCell can be successfully detected in one attempt
· UE behavior upon exceeding L1,max, L2,1,max, L2,2,max, L3,1,max, and L3,2,max: abandon SCell activation procedure
· L1≤L1,max, L2,1≤L2,1,max, L2,2≤ L2,2,max, L3,1≤ L3,1,max, and L3,2≤ L3,2,max
· The exact definition of L1, L2,1, L2,2, L3,1, L3,2 is FFS

SCell deactivation 
· Confirm RAN4#92-bis agreement on extending THARQ compared to Rel-15
· The exact wording is TBD
· FFS whether the extension depends on UE capability

Agreements on RLM
In-sync state
· FFS whether and how to take into account COT and LBT failures in the RLM requirements
· Lin,max
· Option 1: 
· Lin,max = [7] for Max(TDRX,TSSB)≤40 where TDRX=0 for non-DRX
· Lin,max = [5] for 40<Max(TDRX,TSSB)≤320
· Lin,max = [3] for TDRX>320
· FFS whether for longer DRX cycles > 640, an additional criterion applies, to limit the acceptable period of consecutive LBT failures to [X] seconds

Out-of-sync state
· Extend the out-of-sync evaluation period
· Option 1: Out-of-sync evaluation period is scaled by a fixed factor of N (N > 1)
· Option 2: Same as for other measurements (out-of-sync evaluation is based on Lout, where Lout ≤Lout,max is the number of SSBs not available at the UE during TEvaluate_out_SSB)
· FFS if UE can distinguish whether signal is available for RLM out-of-sync

QCL’ed SSBs
· Option 1: 
· UE is required to monitor at least one SSB from the set of SSBs that are QCLed with each other
· Option 2: 
· UE is required to monitor all SSBs from the set of SSBs that are QCLed with each other
· Option 3: 
· UE is required to monitor all SSBs regardless of QCL assumptions

CSI-RS based RLM
· RLM requirements based on periodic CSI-RS (TCSI-RS) are to be defined in Rel-16
· Background: RAN1 agreed that CSI-RS-based RLM-RS both within and outside the SSB-based RLM measurement window (i.e., DRS transmission window) can be used for in-sync and out-of-sync evaluations (resolves FFS from previous agreement)

Agreements on measurements
Independent measurement gap
· Observation 1: 
· Independent gap patterns allow:
· Shorter measurement delays for both licensed and unlicensed bands,
· Fewer gap interruptions on both licensed or unlicensed serving cells, particularly if only one type of carrier needs gap based measurements
· Independent parameterization of gaps for NR and NR-U which can be matched to different deployment configurations (e.g. large versus small cells)
· Observation 2: 
· Bottlenecks for defining independent gap patterns in Rel-16:
· UE capabilities need to be carefully considered to ensure that as many as possible UE can support independent gap patterns
· UE capabilities may become more complicated
· time shortage for the NR-U WI core part
· Do not consider an independent gap pattern for unlicensed bands in Rel-16
Condition for NR-U undetectable cell to remain known in RRC_CONNECTED
Confirmed agreement:
· For NR-U extend the duration of the condition of the cell to remain known in RRC_CONNECTED state from 5 seconds to X seconds
· X = 8 sec

PBCH reading at SSB index detection
· FFS whether PBCH reading is required for SSB index identification in FR1 for NR-U

Intra-frequency measurements
	Procedure
	Rel-15 samples
	Maximum number of DL LBT failures

	
	
	Parameter name
	Parameter value
	Condition

	PSS/SSS detection, no gaps
	5
	LPSS/SSS,max
	FFS
	Max(TDRX,TSMTC)≤40

	
	
	
	FFS
	40<Max(TDRX,TSMTC)≤320

	
	
	
	FFS
	TDRX>320

	PSS/SSS detection for deactivated SCell, no gaps
	5
	LPSS/SSS,deact,max
	FFS
	Max(TDRX, measCycleSCell)≤40

	
	
	
	FFS
	40< Max(TDRX, measCycleSCell)≤320

	
	
	
	FFS
	TDRX>320

	Time index detection, no gaps
	3
	Lind,max
	5
	Max(TDRX, TSMTC)≤40

	
	
	
	3
	40< Max(TDRX, TSMTC)≤320

	
	
	
	2
	TDRX>320

	Time index detection for deactivated SCell, no gaps
	3
	Lind,deact,max
	5
	Max(TDRX, measCycleSCell)≤40

	
	
	
	3
	40< Max(TDRX, measCycleSCell)≤320

	
	
	
	2
	TDRX>320

	Measurement, no gaps
	5
	Lmeas,max
	7
	Max(TDRX, TSMTC)≤40

	
	
	
	5
	40< Max(TDRX, TSMTC)≤320

	
	
	
	3
	TDRX>320

	Measurement on deactivated SCell, no gaps
	5
	Lmeas,deact,max
	7
	Max(TDRX, measCycleSCell)≤40

	
	
	
	5
	40< Max(TDRX, measCycleSCell)≤320

	
	
	
	3
	TDRX>320

	PSS/SSS detection, with gaps
	5
	LPSS/SSS,gaps,max
	FFS
	Max(TDRX,TSMTC, MGRP)≤40

	
	
	
	FFS
	40<Max(TDRX,TSMTC, MGRP)≤320

	
	
	
	FFS
	TDRX>320

	Time index detection, with gaps
	3
	Lind,gaps,max
	5
	Max(TDRX, TSMTC, MGRP)≤40

	
	
	
	3
	40< Max(TDRX, TSMTC, MGRP)≤320

	
	
	
	2
	TDRX>320

	Measurement, with gaps
	5
	Lmeas,gaps,max
	7
	Max(TDRX, TSMTC, MGRP)≤40

	
	
	
	5
	40< Max(TDRX, TSMTC, MGRP)≤320

	
	
	
	3
	TDRX>320



FFS: whether and how to address the consecutively missing SSBs
Inter-frequency measurements
	Procedure
	Rel-15 samples
	Maximum number of DL LBT failures

	
	
	Parameter name
	Parameter value
	Condition

	PSS/SSS detection, with gaps
	8
	LPSS/SSS,gaps,max
	FFS
	Max(TDRX,TSMTC, MGRP)≤40

	
	
	
	FFS
	40<Max(TDRX,TSMTC, MGRP)≤320

	
	
	
	FFS
	TDRX>320

	Time index detection, with gaps
	3
	Lind,gaps,max
	5
	Max(TDRX, TSMTC, MGRP)≤40

	
	
	
	3
	40< Max(TDRX, TSMTC, MGRP)≤320

	
	
	
	2
	TDRX>320

	Measurement, with gaps
	8
	Lmeas,gaps,max
	12
	Max(TDRX, TSMTC, MGRP)≤40

	
	
	
	8
	40< Max(TDRX, TSMTC, MGRP)≤320

	
	
	
	5
	TDRX>320



FFS: whether and how to address the consecutively missing SSBs
EN-DC SFTD
· NLBT-fail,max
	Condition
	NLBT-fail,max

	max(TDRX,TSMTC)≤40
	[7]

	40<max(TDRX,TSMTC)≤320
	[5]

	TDRX > 320
	[3]



· specify that time difference between frame timing acquisition for PCell and PSCell, respectively, shall fulfill |t1-t2| < max(200 ms, 5*TSMTC), where TSMTC is the PSCell SMTC period
· RAN4 will not define test case for this requirement in Rel-16
Inter-RAT SFTD
· UE behavior upon exceeding Tmeasure_SFTD_LBT_max: UE shall stop the search
· FFS whether UE abandons the measurement 
· Tmeasure_SFTD_LBT_max = k× Tmeasure_SFTD1, k=TBD≤10
· Reporting delay: based on that the UE shall be capable of reporting SFTD at earliest upon having received the SFTD measurement configuration, and at latest X ms after the start of a period with Y consecutively available SSBs. Values of X and Y depend on the configuration in use and are FFS.
· Rel-15 side conditions apply

RSSI and Channel Occupancy: Requirements Scope
· RAN4 to define:
· intra-frequency (on PCC, PSCC, and SCC), inter-frequency, and inter-RAT measurement requirements for RSSI and channel occupancy
· FFS the exact definition of intra-/inter-frequency
· intra-frequency, inter-frequency, and inter-RAT measurement accuracy requirements for RSSI and channel occupancy
· measurement reporting mapping for RSSI
· FFS whether measurement report mapping is needed for channel occupancy, depending on its definition to be decided by other groups
· clarify measurement gap patterns applicability for RSSI and channel occupancy measurements:
· All Rel-15 measurement gap patterns applicable for FR1 measurements are also applicable for RSSI and channel occupancy measurements on carrier frequencies with CCA
· FFS: for gap-based measurements if RAN1 defines the measurement duration longer than 5 ms

Measurement Accuracy for RSRP/RSRQ/SINR/L1-RSRP
· Rel-15 measurement accuracy requirements apply 
· How to address the applicability in the specification should consider the outcome of the email discussion

L1-RSRP
· L1,max:
· L1,max=7 for Max(TDRX,TSSB) ≤ 40 where TDRX=0 for non-DRX
· L1,max=5 for 40 < Max(TDRX, TSSB) ≤ 320
· L1,max=3 for TDRX > 320
· For periodic and aperiodic L1-RSRP reporting, the L1-RSRP reporting delay reuses the Rel-15 reporting delay
· Option 1: reuses the Rel-15 reporting delay
· Option 2: is extended to account UL LBT failure (e.g., similar to semi-persistent)
· For semi-persistent CSI reporting, L1-RSRP reporting delay for the last CSI is extended to account for UL LBT failures resulting in UE being not being able to transmit
· FFS how to extend the delay, where the maximum extension is
· Option 1: determined by RAN1/RAN2 specifications
· Option 2: is pre-defined
· FFS: For semi-persistent CSI reporting with PUCCH, 
· if UE cannot transmit HARQ-ACK on the MAC CE activation due to UL LBT failures, UE should not start the L1-RSRP measurement and reporting
· if UE cannot transmit HARQ-ACK on the MAC CE deactivation due to UL LBT failures, UE continues the L1-RSRP measurement and delay the L1-RSRP reporting. If UE does not receive deactivation command during the delay period, UE restart to transmit L1-RSRP. FFS how to extend the delay
UL LBT and measurement reporting
· Background: Agreed in RAN4#92-bis:
· Event-triggered reporting: 
· UE measurement reporting delay is extended to account for UL LBT failures resulting in UE being not being able to transmit, provided the UL resources are configured
· This applies for all UL channel access categories other than the channel access category 1
· Existing reporting requirements apply for the reporting based on the UL channel access category 1
· Event triggered reporting: 
· FFS: UE shall abandon the measurement report when the extension UL, i.e., the time period from the time of the first reporting attempt failed due to UL CCA failure until the time of the successful reporting attempt, exceeds UL,max
· The extension is
· Option 1: determined by RAN1/RAN2 specifications
· Option 2: a pre-defined value
· measurement reporting delay can be further extended to account for DL LBT failures, in the same way as in the measurement period requirements
· Periodic measurement reporting:
· FFS: UE measurement reporting delay is extended by  UL ≤  UL,max where  UL,max is limited by Treport (Treport  is the length of one measurement report period), or until the new measurement is available
· Option 1: UL,max is determined by RAN1/RAN2 specifications
· Option 2: UL,max is a pre-defined value
· No extension for UL channel access category 1
· Event-triggered periodic reporting:
· UL impact is accounted for based on the same principle as for periodic reporting
· For the first report, the measurement reporting delay is further extended to account for DL LBT failures, in the same way as for event-triggered reporting
· The measurement reporting requirements are to be captured in:
· TS 38.133
· DL and UL impact: sections 9.2A.4 (intra-frequency), 9.3A.5 (inter-frequency)
· UL impact only: sections 9.4.2.4 (inter-RAT NR-E-UTRA FDD), 9.4.3.4 (inter-RAT NR-E-UTRA TDD)
· TS 36.133
· DL impact only: section 8.1.2.4.21 (E-UTRA FDD -NR)
· DL and UL (for reporting on NR PSCell only) impact: 8.17.4A.1.3 (NR measurements in EN-DC, for reporting on NR PSCell only)

Measurement reporting criteria
· FFS: for UE capable of and configured (if such capability exists) with wideband operation with CCA, 1 report for RSSI and channel occupancy measurements is capable of minimum 1 RSSI measurement and 1 channel occupancy measurement per subband
· for UE not capable of or not configured (if such capability exists) with wideband operation with CCA, 1 report for RSSI and channel occupancy measurements is capable of minimum 1 RSSI measurement and 1 channel occupancy measurement per carrier frequency with CCA
UE measurement capability
· FFS: impact of multiple candidate SSB index positions on UE measurement capability related to number of cells and SSBs

Agreements on active TCI switching
Known state requirements
· RRC-based:
· LRRC,known,max =[2] for TSSB≤40 ms, LRRC,known,max =[1] for TSSB>40 ms
· Upon exceeding LRRC,known,max the UE may stop the active TCI state switching procedure and FFS: declare beam failure
· MAC-CE based:
· LMAC,known,max =[2] for TSSB≤40 ms, LMAC,known,max =[1] for TSSB>40 ms
· Upon exceeding LMAC,known,max the UE may stop the active TCI state switching procedure and FFS: stay in the old state
· Confirm RAN4#92-bis agreement on extending THARQ for MAC-CE based switching
· The exact wording is TBD
Unknown state requirements
· RRC-based:
· L1RRC,unknown,max =[2] for TCSI-RS/SSB ≤40 ms, L1MAC,unknown,max = [1] for TCSI-RS/SSB>40 ms
· L2RRC,unknown,max =[2] for TSSB ≤40 ms, L2MAC,unknown,max = [1] for TSSB>40 ms 
· Upon exceeding L1RRC,unknown,max or L2RRC,unknown,max the UE may abandon the active TCI state switching procedure and FFS: declare beam failure
· MAC-CE based switching:
· L1MAC,unknown,max = [2] for TCSI-RS/SSB≤40 ms, L1MAC,unknown,max = [1] for TCSI-RS/SSB>40 ms
· L2MAC,unknown,max =[2] for TSSB≤40 ms, L2MAC,unknown,max = [1] for TSSB>40 ms
· Upon exceeding L1MAC,known,max or L2MAC,known,max the UE may stop the active TCI state switching procedure and FFS: stay in the old state
· Confirm RAN4#92-bis agreement on extending THARQ for MAC-CE based switching
· The exact wording is TBD

Agreements on PSCell addition
Known cell definition
· The time between the reception of the PSCell configuration command and measurement/report is 
· Option 1: extended from 5 seconds to [8] seconds
· Option 2: not extended

Addition delay
· L1max=3 for SMTC periodicity >40 ms, L1max=5 for SMTC periodicity ≤40 ms
· L2max=2 for SMTC periodicity >40 ms, L2max=3 for SMTC periodicity ≤40 ms
· Upon exceeding L1max or L2max or upon T304 timer, whichever comes first, the UE shall stop the PSCell addition procedure


2.4.2	Remaining Open issues
[bookmark: _GoBack]It is estimated that more than one working group meeting is required to complete the RAN4 core requirements.  Not all fundamental requirements are agreed yet, and extensive simulations are needed with results aligned between multiple companies to derive MPR and A-MPR tables for all NR-U waveforms to meet general and deployment-specific requirements for each power class to be specified.  UE receiver requirements have not yet been discussed.  Basestation receiver requirements also require simulation to estimate required SNR, but progress on the basesatation side is not expected to hinder the completion schedule.
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). 
		UE emission requirements:  In-band emissions, EVM, ACLR
		UE MPR
		Deployment-specific emission and PSD requirements
		UE A-MPR
		UE receiver requirements:  ACS, blocking
		Power class:  PC5 only or also PC3
-	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.



v04.81	31.07.2018		simplification of template and addition of cross-TSG aspects
v04.80	21.05.2018		minor adaptations for RAN #80
v04.79	26.02.2018		minor adaptations for RAN #79
v04.78	18.11.2017		minor adaptations for RAN #78
v04.77	06.08.2017		minor adaptations for RAN #77
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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Configuration TEyaluate_in_ssB (MS)

no DRX Max(100, Ceil((5 + Liy*P)*Tssa)

DRX cycle<320 Max(100, Ceil(IERESENIEP) * Max(Torx, Tsss))
DRX cycle>320 Ceil((5 + Lin)*P)* 00N

NOTE 1: Tssg is the periodicity of the SSB configured for RLM. Tprx is the DRX cycle length.





