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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 for RAN1 #106-e
Conclusion:
RAN1 will continue discussions to develop solutions for supporting DBTW

Agreement:
· For 480 and 960kHz PRACH:
· The reference slot duration corresponds to 60 kHz SCS. A PRACH slot index,  , corresponds to one of the starting 480/960 kHz PRACH slots within the reference slot.


Agreement:
· For 480kHz and 960kHz sub-carrier spacing, first symbols of the candidate SSB have index {2, X} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame.



· Alt 1: X = 8
· Alt 2: X = 9

Working assumption:
For 120kHz SSB, the number of candidates SSBs in a half frame is 64.

Agreement:
For 480kHz and 960kHz sub-carrier spacing, first symbols of the candidate SSB have index {2, 9} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame.



Agreement:
For DBTW with 120kHz SCS (if supported), support DBTW lengths {0.5, 1, 2, 3, 4, 5} msec
· Note: this should be the same as Rel-16 NR-U DBTW lengths.


Agreement:
For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz,
· Support the following set of parameters.
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 

	1 
	24
	2

	1 
	48
	1

	1 
	48
	2


· Note: the number of entries corresponding the same {mux pattern, number of RB, number of symbol} tuple (listed above) will depend on required RB offsets that needs to be supported based on channel and sync raster design.
· FFS: addition other set of parameters


Agreement:
Do not support PRACH length L=571, 1151 for 960kHz PRACH and at least L =1151 for 480kHz PRACH. 

Agreement:
For 480 and 960kHz PRACH:
· At least the same RO density in time domain (i.e. number of specified RO per reference slot according the PRACH configuration index) as for 120kHz PRACH in FR2 is supported
· FFS: Support gap between consecutive ROs in time domain and the details to derive the gap


Agreement:
For 480 and 960kHz PRACH,
· When a PRACH slot can contain all time domain PRACH occasions corresponding to a PRACH Config. Index in Table 6.3.3.2-4 of 38.211 including gap(s) between consecutive PRACH occasions (if supported) to account for LBT and/or beam switching,
· and when number of PRACH slots in a reference slot is 1,
·   for 480kHz and  for 960kHz PRACH
· and when the number of PRACH slots in a reference slot is 2,
·  for 480kHz and  for 960kHz PRACH 
· FFS:  values, when a PRACH slot cannot contain all time domain PRACH occasions, corresponding to a PRACH Config. Index in Table 6.3.3.2-4 of 38.211 including gap(s) between consecutive PRACH occasions (if supported) to account for LBT and/or beam switching.
· FFS: whether to allow for additional  values if the maximum that can be configured for the number of FD RO’s is less than 8 (due to BW limitation)

Agreement:
For reporting the multi-slot PDCCH monitoring capability, at least the following values are supported:
· X=4 slots for SCS 480 kHz
· X=8 slots for SCS 960 kHz

Agreement:
· Revise Alt 1 in previous agreement to the following (this agreement does not select Alt. 1):
· Alt 1: Use a fixed pattern of slot groups as the baseline to define the new capability. 
· Each slot group consists of X slots
· Slot groups are consecutive and non-overlapping
· The capability indicates the BD/CCE budget within Y consecutive slots in each slot group separately
· Further discuss down-selection of Y within 1<=Y<=X/2 (both in units of slot) when X>1
· FFS: Supported values/constraints of X and Y, e.g. Y<=X, Y=X
· FFS: Restrictions on location of the Y slots within a slot group, e.g. the Y slots always start at the first slot within a slot group
· FFS: Further definition of capabilities
· FFS: What the UE capability defines for monitoring within the Y slots

Agreement:
Revise prior agreement including modifications to Alt. 1 as follows:
· Alt. 1: Use a fixed pattern of slot groups as the baseline to define the new capability. 
· Each slot group consists of X slots
· Slot groups are consecutive and non-overlapping
· The capability indicates the BD/CCE budget within Y consecutive slots in each slot group separately
· The location of the Y slots within the X slots is maintained across different slot groups
· Further discuss down-selection of Y within 1<=Y<=X/2 (both in units of slot) when X>1
· FFS: Restrictions on location of the Y slots within a slot group, e.g. the Y slots always start at the first slot within a slot group
· FFS: Further definition of capabilities
· FFS: The following issues for the search space configuration discussion
· Whether a slot group is aligned with a slot boundary
· Restrictions on location of the Y slots within a slot group, e.g. whether to restrict the location of a SS to be within the first Y slots within a slot group
· FFS: What the UE capability defines for monitoring within the Y slots

Agreement:
· A UE supporting 480 kHz SCS supports multi-slot PDCCH monitoring for 480 kHz SCS.
· A UE supporting 960 kHz SCS supports multi-slot PDCCH monitoring for 960 kHz SCS.
· FFS: whether to apply multi-slot PDCCH monitoring at all times and for all search spaces.

Conclusion:
For enhanced (multi-RB) PF4, maintain the same maximum UCI payload limit as in Rel-15/16 (115 bits).

Agreement:
· For enhanced (multi-RB) PF4, the UCI payload is rate matched to the configured number of RBs, N_RB
· Note: This is analogous to Rel-16 for PF2/3 when interlacing is configured when there is a fixed number of RBs for the configured interlace(s).

Agreement:
· Support an RRC parameter to configure the number of RBs for a PUCCH resource for each of enhanced PUCCH formats 0, 1, and 4
· The parameter is provided by dedicated signaling (per UE) per BWP

[bookmark: _Hlk80295069]Agreement:
For PF0/1 for PUCCH resource sets prior to RRC configuration, Alt-2 (sub-PRB interlaced mapping) is not supported.


Agreement:
In the following, Alt-1 and Alt-2 refer to the RE mapping agreement for 120 kHz from RAN1#105-e:
· For enhanced PF0/1, for PUCCH resources after RRC configuration, Alt-2 (sub-PRB interlaced mapping) is not supported.
· For DMRS of enhanced PF4, only Alt-1 is supported (all REs within each RB are mapped).
· Note: optimization of user multiplexing for enhanced PUCCH format 0/1/4 is not considered in Rel-17.

Agreement:
· For PUCCH resource sets prior to RRC configuration, support a parameter in SIB1 that indicates the number of RBs for enhanced (multi-RB) PUCCH format 0/1


Agreement:
The maximum configured number of RBs, N_RB, for enhanced PF 0/1/4 is given by 16 RBs for 120 kHz SCS


Agreement:
For the agreed RRC parameter that configures the number of RBs for a PUCCH resource, the value range is given by the following, where N_RB_Max is the maximum number of RBs per SCS value
· For enhanced PF0/1
· All integer values in the range [1 .. N_RB_Max]
· For enhanced PF4
· All integer values in the range [1 .. N_RB_Max] that fulfil the requirement  where  is a set of non-negative integers

Agreement:
The maximum configured number of RBs, N_RB, for enhanced PF 0/1/4 is given by 16 RBs for 480 and 960 kHz SCS (same as for 120 kHz SCS).

Agreement:
For enhanced PF0/1 support a single sequence of length equal to the total number of mapped Res of of the PUCCH resource is used. Cyclic shifts for PF0/1 are defined in the same way as Rel-16 for the case that useInterlacePUCCH-PUSCH is not configured.
· Note: this is Alt-1 from the RAN1#104 agreement

Agreement:
For maxNumberRxTxBeamSwitchDL,
· Support at least 2 and 4 as candidate values for 480 kHz
· FFS: 7
· Support at least 2 as a candidate value for 960 kHz
· FFS: Support for additional candidate value(s) including 4


Agreement:
For the threshold values 48 or 48+  mentioned in Clauses 5.2.1.5.1 and 5.2.1.5.1a of 38.214, scale 48 to 4*48 for 480 kHz and 8*48 for 960 kHz.


Agreement:
For maxNumberRxTxBeamSwitchDL,
· For 480 kHz, support 7 as a candidate value for 480 kHz in addition to the agreed candidate values 2 and 4
· For 960 kHz, support one of the following alternatives
· Alt-1: Support 1, 4 and [7] as candidate values for 960 kHz in addition to the agreed candidate values 2
· Alt-2: Support 4 as a candidate value for 960 kHz in addition to the agreed candidate values 2
· No additional candidate values are supported

Working assumption:
For multi-PDSCH scheduling for multi-TRPs, support a single DCI field ‘Transmission Configuration Indication’ as in Rel-16 TCI state indication mechanism for multi-TRPs
· The single DCI field ‘Transmission Configuration Indication’ indicates one or two TCI states associated with a code point for single DCI based multi-TRP mechanism
· The single DCI field ‘Transmission Configuration Indication’ indicates only one TCI state associated with a code point for multi-DCI based multi-TRP mechanism
· Reuse Rel-16 RRC configuration and MAC CE activation/deactivation methods for the one or two TCI states
· FFS: Details of multiple TCI state association with multiple PDSCHs


Agreement:
For the single TRP case, For multi-PDSCHs scheduled by a single DCI with a single DCI field ‘Transmission Configuration Indication’ that indicates a single TCI state (if the DCI field is present), 
· Case 1: PDSCH scheduling offset for all PDSCHs ≥ timeDurationForQCL 
· Case 1-1: tci-PresentInDCI enabled 
· Single QCL assumption based on the indicated codepoint of the single DCI field ‘Transmission Configuration Indication’ is applied for all scheduled PDSCHs
· Case 1-2: tci-PresentInDCI not present 
· Single QCL assumption of the single scheduling DCI scheduled multi-PDSCHs is applied for all scheduled PDSCHs
· Case 2: PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL 
· Down select one of the following alternatives 
· Alt 1: Single QCL assumption is applied for all scheduled PDSCHs 
· FFS: Details of single QCL assumption
· Alt 2: multiple QCL assumptions are applied 
· FFS: Details of multiple QCL assumptions
· FFS: When some of PDSCHs are collided with semi-static UL symbols and then skipped
· FFS: The multi-TRP case

[bookmark: _Hlk80957802]Agreement:
For candidate values of timeDurationForQCL, beamSwitchTiming and beamReportTiming, 
· Support one of the following alternatives
· Alt-1: No additional candidate values are supported for 120 kHz, 480 kHz and 960 kHz 
· Alt-2: 28 and 56 symbols are supported as additional candidate values for 480 kHz and 960 kHz, respectively 
· For UE capability signaling, UE reports one value of the candidate values in OFDM symbols per each SCS

Agreement:
· For additional beam switching time delay d of 120 kHz, support one of the following alternatives
· Alt-1: 14 symbols
· Alt-2: 28 symbols
· FFS: value for 480 kHz

Agreement:
For NR operation with 480 kHz and/or 960 kHz SCS, value(s) for PDSCH processing time (N1) for PDSCH processing capability 1 and PUSCH preparation time (N2) are to be defined for PDSCH/PUSCH timing capability 1 only.

Agreement:
For NR operation with 480 kHz and/or 960 kHz SCS, only value(s) for CSI computation delay requirement 2 are to be defined.
· FFS: The specific values


Agreement:
When defining value ranges and/or default values for k0/k1/k2 for NR operation with 480 and 960 kHz SCS, RAN1 assumes the following definitions (this agreement does not define the following and these definitions may be updated later)
· The value of k0 indicates the slot offset between DCI and its scheduled PDSCH in number of slots
· The value of k1 indicates the slot offset between the slot of the last PDSCH scheduled by the DCI and the slot carrying the HARQ-ACK information corresponding to the scheduled PDSCHs in number of slots
· The value of k2 indicates the slot offset between DCI and its scheduled PUSCH in number of slots
· Note: Default values are indicated by DCI format 1_0 and 0_0

Agreement:
· For 480 kHz and/or 960 kHz SCS, for rank 1 PDSCH at least with DMRS type-1, support a configuration of DMRS where the UE is able to assume that FD-OCC is not applied.
· Note: “FD-OCC is not applied” refers to the UE may assume that a set of remaining orthogonal antenna ports are not associated with the PDSCH to another UE, wherein the set of remaining orthogonal antenna ports are within the same CDM group and have different FD-OCC 
· FFS whether applies to DMRS type-2
· Down select between the following options for the indication to UE
· RRC configuration 
· antenna port(s) field in DCI scheduling the rank 1 PDSCH 


Agreement:
For NR operation with 480 and 960 kHz SCS, adopt at least the values of N1, N2 and N3 as in the following tables for single and multi-PDSCH/PUSCH scheduling.
· Note: N1/N2 applies to any PDSCH/PUSCH for multi-PDSCH/PUSCH scheduling
· RAN1 to study (until RAN1#106b-e) and possibly introduce smaller values considering at least the following factors
· PDCCH monitoring capability
· Mix numerology scheduling
· Multi-PDSCH/PUSCH scheduling
· Cross-carrier scheduling
· Note: The decision for the number of HARQ processes should take this agreement into account.
Table 2-2.1 PDSCH processing time arrange for PDSCH processing capability 1
	

	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = pos0 in 
DMRS-DownlinkConfig in both of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB
	dmrs-AdditionalPosition ≠ pos0 in 
DMRS-DownlinkConfig in either of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB
or if the higher layer parameter is not configured

	3 (120 kHz)
	20
	24

	5 (480 kHz)
	80
		96

	6 (960 kHz)
	160
	192



Table 2-2.2 PUSCH preparation time for PUSCH timing capability 1
	

	PUSCH preparation time N2 [symbols]

	3 (120 kHz)
	36

	5 (480 kHz)
	144 

	6 (960 kHz)
	288



Table 2-2.3 Minimum gap between the second detected DCI and the beginning of the first PUCCH resources
	

	HARQ-ACK multiplexing timeline N3 [symbols]

	3 (120 kHz)
	20

	5 (480 kHz)
	80

	6 (960 kHz)
	160




[bookmark: _Hlk80826251]Agreement:
Further study and conclude on whether to introduce any PTRS enhancement for CP-OFDM by RAN1#106b.
· Note: details of specification impact for any proposed PTRS enhancement shall be provided to facilitate drawing conclusion in RAN1#106b

Agreement:
Further study and conclude on whether to introduce K=1 for Rel-15 PTRS pattern for CP-OFDM with small (< =32) RB allocation by RAN1#106b.

Agreement:
Further study and conclude on whether to introduce (Ng = 16, Ns = 2, L = 1) and/or (Ng = 16, Ns = 4, L = 1) for DFT-s-OFDM by RAN1#106b.
· Note: Ng number of PT-RS groups, Ns number of samples per PT-RS group, and PTRS every L number of DFT-s-OFDM symbols
· FFS applicable to which RB allocation(s) if agreed to introduce (Ng = 16, Ns = 2, L = 1) and/or (Ng = 16, Ns = 4, L = 1)

Agreement:
For NR operation with 480 and 960 kHz SCS, adopt at least the values of Z1, Z2 and Z3 as in the following table for single and multi-PDSCH/PUSCH scheduling to maintain the same absolute time duration as that of 120 kHz SCS in FR2.
· Note: is UE reported capability beamReportTiming; KB3 and KB4 is UE reported capability beamSwitchTiming for 480 and 960 kHz SCS respectively.
· RAN1 to study (until RAN1#106b-e) and possibly introduce smaller values for CSI computation delay requirement

Table 2-4.  CSI computation delay requirement 2
	
	Z1 [symbols]
	Z2 [symbols]
	Z3 [symbols]

	
	Z1
	Z'1
	Z2
	Z'2
	Z3
	Z'3

	3
	97
	85
	152
	140
	min(97, X3+ KB2)
	X3

	5
	388
	340
	608
	560
	[min(388, X5+ KB3)]
	[X5]

	6
	776
	680
	1216
	1120
	[min(776, X6+ KB4)]
	[X6]




Conclusion:
In Rel-17, for NR operation with 480 kHz and/or 960 kHz SCS, new DMRS pattern with increased frequency domain density is not supported.
Working assumption:
Scheduling multiple PDSCHs by single DL DCI applies to 120 kHz in addition to 480 and 960 kHz at least in FR2-2.
· FFS: Further limitations on maximum number of PDSCHs
Agreement:
Adopt Alt 1 (C-DAI/T-DAI is counted per DCI) for generating type-2 HARQ-ACK codebook corresponding to a DCI that can schedule multiple PDSCHs.
[bookmark: _Hlk80713155]Agreement:
· The maximum number of PDSCHs/PUSCHs that can be scheduled with a single DCI in Rel-17 is 8 for SCS of 120, 480 and 960 kHz.
· FFS: Whether UE capability is introduced for restricting the maximum number of PDSCHs or PUSCHs that can be scheduled with a single DCI

Agreement:
If a scheduled PDSCH/PUSCH is dropped due to collision with UL/DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, HARQ process number increment is skipped for the PDSCH/PUSCH and applied only for valid PDSCH(s)/PUSCH(s).
· FFS: HARQ process number determination for the case where a scheduled PDSCH/PUSCH collides with a flexible symbol (indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated) if the UE is configured to monitor DCI format 2_0.

Agreement:
· For a DCI that can schedule multiple PUSCHs,
· Priority indicator and open loop power control parameter set indication fields are applied to all of scheduled PUSCHs.
· For a DCI that can schedule multiple PDSCHs,
· Priority indicator field is applied to all of scheduled PDSCHs.

Agreement:
For TDRA in a DCI that can schedule multiple PDSCHs (or PUSCHs),
· A row of the TDRA table can indicate PDSCHs (or PUSCHs) that are in consecutive or non-consecutive slots, by configuring {SLIV, mapping type, scheduling offset K0 (or K2)} for each PDSCH (or PUSCH) in the row of TDRA table.
· Note: Whether and how to reduce RRC overhead is left to RAN2.

Agreement:
For a DCI that can schedule multiple PDSCHs,
· Each of VRB-to-PRB mapping, PRB bundling size indicator, ZP-CSI-RS trigger, and rate matching indicator fields appears only once in the DCI.
· VRB-to-PRB mapping and PRB bundling size indicator fields are applied to all the PDSCHs scheduled by the DCI.
· For ZP-CSI-RS trigger field, the triggered aperiodic ZP CSI-RS is applied to all the slot(s) in which the PDSCH(s) scheduled by the DCI are contained.
· When receiving a PDSCH scheduled by the DCI, the REs corresponding to configured resources in rateMatchPatternGroup1 or rateMatchPatternGroup2 (according to indication of rate matching indicator field) are not available for the scheduled PDSCH.

Working assumption:
For NR FR2-2, two codeword transmission is supported, subject to UE capability.
· RRC parameter configures whether two codeword transmission is enabled or disabled.
· FFS: Details on signaling of MCS/NDI/RV for the second TB in a DCI that can schedule multiple PDSCHs when two codeword transmission is enabled
· FFS: Whether unified or separate parameter to enable/disable 2-TB for single and for multiple PDSCH scheduling
· Strive to minimize the increase in the number of bits in the DCI needed to support this feature

Agreement:
· For single TRP operation, for 480/960 kHz SCS,
· FFS: A UE does not expect to be scheduled with more than one PDSCH in a slot, by a single DCI or multiple DCIs.
· FFS: A UE does not expect to be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs.
· For single TRP operation, for 120 kHz SCS (same as current specification for FR2-1 for PUSCH),
· Subject to UE capability, a UE can be scheduled with more than one PDSCH in a slot, by a single DCI or multiple DCIs.
· Subject to UE capability, a UE can be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs.
· FFS for multi-TRP operation
· Note: The optimization of HARQ codebook size for Type 1 or Type 2 codebook design is considered as a low priority in Rel-17 (this does not preclude HARQ ACK bundling in time domain).
· The agreement made in RAN1#105-e is revised as follows.
	Agreement: (RAN1#105-e)
For enhancements of generating type-1 HARQ-ACK codebook corresponding to DCI that can schedule multiple PDSCHs, the set of candidate PDSCH reception occasions corresponding to a UL slot with HARQ-ACK transmission is determined based on a set of DL slots and a set of SLIVs corresponding to each DL slot belonging to the set of DL slots.
· The set of DL slots includes contains all the unique DL slots determined by considering all combinations of the configured K1 values and the configured rows of the TDRA tablethat can be scheduled by any row index r of TDRA table in DCI indicating the UL slot as HARQ-ACK feedback timing.
· The set of SLIVs corresponding to a DL slot (belonging to the set of DL slots) at least includecontains all the SLIVs for that slot determined by considering all combinations of the configured K1 values and the configured rows of the TDRA tablethat can be scheduled within the DL slot by any row index r of TDRA table in DCI indicating the UL slot as HARQ-ACK feedback timing.
· The Rel-16 procedure is reused for determining the candidate PDSCH reception occasions for the set of SLIVs corresponding to each DL slot belonging to the set of DL slots
· Note: The Rel-16 procedure already handles pruning of multiple SLIVs corresponding to a DL slot, for both UEs that are and are not capable of receiving multiple PDSCHs per slot
· FFS: details of further pruning of the set of SLIVs
· FFS: impact if receiving more than one PDSCH in a slot is allowed, e.g., handling of overlapped SLIVs from different rows in the same and different DL slot
· FFS impact of time domain bundling, if supported



[bookmark: _Hlk80964451]Agreement:
Consider the following options to construct type-2 HARQ-ACK codebook when CBG operation is configured, and down-select to one of the following options in RAN1#106bis-e.
· Option 1: HARQ-ACK bits corresponding to CBG-based PDSCH reception and multi-PDSCH reception are merged into the same sub-codebook.
· Option 2: HARQ-ACK bits corresponding to CBG-based PDSCH reception and HARQ-ACK bits corresponding to multi-PDSCH reception are contained in separate sub-codebooks.
· Option 3: UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group.
· Note: Multi-PDSCH reception refers to the case where multiple PDSCHs are scheduled by a DCI that is configured with TDRA table containing at least one row with multiple SLIVs.

Agreement:
For NR FR2-2 at least for 480/960 kHz SCS, support 32 as the maximum number of HARQ processes for DL and UL, subject to UE capability.
· Note: Up to 32 maximal supported HARQ process number is already agreed in Rel-17 NTN WI.
· Working assumption: The same solution to support up to 32 HARQ process number in Rel-17 NTN WI is reused for NR FR2-2.
Agreement:
For energy measurement in 8us deferral period, at least a single measurement within 8us is performed, and the measurement duration is selected from one of the following alternatives:
· Alt 1: At least 3+X us (FFS X, such as X=1).
· Alt 2: At least X us, where X is the same as the minimum measurement duration in a 5 us observation slot and is within the 5 us observation slot.
· Alt 3: At least a contiguous duration of X+Y us where the Y us part of the measurement is done at the end of the first 3 us and X is the same as the minimum measurement duration in a 5 us observation slot and is at the beginning of the 5 us duration.

Conclusion:
There is no consensus in RAN1 to support the functionality of accessing a carrier if there is interference in part of the carrier in frequency. 

Agreement:
On COT sharing from an initiating device transmission to responding device transmission, support both of the following two alternatives
· Alt 1: No maximum gap defined between the initiating device transmission and responding device transmission. A responding device transmission can occur without LBT with any gap within the maximum COT duration
· Alt 3: Define a maximum gap Y, such that a responding device transmission can occur without LBT only if the transmission starts within Y from the end of the initiating device transmission. If the responding device transmission starts after Y from the end of the initiating device transmission, a Cat 2 LBT is needed before the responding device transmission.
· The Cat 2 LBT uses the same sensing structure as the 8 us initial deferral period as in eCCA
· Further down-select between the following options:
· Option 1: Y=8 us (motivated by need to operate in all regions)
· Option 2: Y=a multiple number of OFDM symbols
· Option 3: gNB determines Y (for example, according to local regulation)
· Cat. 2 LBT is a UE capability
· The usage of the two alternatives is a gNB choice and depends at least on local regulations.
Note: Alt. 3 is motivated by the regulations in Japan, but use of Cat. 3 LBT is also an option for operation in Japan and Cat. 2 LBT is not restricted for use only in Japan. 
Note: Maximum gap allowed without Cat 2 LBT between two initiating device transmissions is to be separately discussed
Note: Other use cases of Cat 2 LBT will be separately discussed

Agreement:
· For LBT for single carrier transmission, gNB/UE performs LBT over the channel bandwidth (or BWP bandwidth) (Alt SC.1. in earlier agreements)
· For LBT for multi-carrier transmission in intra-band CA, gNB/UE performs multiple LBT, one for each channel bandwidth separately (Alt CA.1. in earlier agreements)
· FFS: Additional support of performing single LBT over all CCs (Alt CA.2. in earlier agreements)

Agreement:
For energy measurement in 8us deferral period, Alt 2 is supported while Alt 1 and Alt 3 can be considered as gNB/UE implementation (Alt. 1/2/3 are defined as per previous agreement)

Agreement:
3GPP specification consider defining at least the relative relationship between all applicable sensing beam(s) and the transmission beam(s) to define sensing beam for LBT, where at least sensing beam(s) “covers” the transmission beam(s), considering following alternatives. Target down-selection by RAN1 #106bis-e
· Alt 1: Specify necessary requirement/test procedure to guarantee sensing beam “covers” the transmission beam
· Some methods to define “cover” have been discussed in RAN1 (may further down select the list) and are considered as acceptable from RAN1 perspective
· Alt-1A: the angle included in the [3] dB beamwidth of the transmission beam is included in the [X, FFS] dB beamwidth of the sensing beam.
· Alt-1B:  the sensing beam gain measured along the direction of peak transmission direction is at least X [FFS] dB of the transmission beam gain
· Alt-1C:  The sensing beam gain is measured in one or more directions where the transmission beam EIRP is within A [FFS] dB of the peak EIRP.  The sensing beam gain measured along the chosen directions is at least X [FFS] dB of the transmission beam gain in those directions.
· Alt-1D: The sensing beam gain is measured in one or more directions where the transmission beam EIRP is within A [FFS] dB of the peak EIRP and the sensing beam gain measured along the chosen directions is at least X [FFS] dB of the peak sensing beam gain 
· Alt-1E: Sensing beam has the minimum [3] dB beamwidth which at least contains all beam peak directions of transmission beams. 
· Sending LS to RAN4 and inform them the above and request them to make the final choice
· RAN4 choice may not be limited by the list above, but if different method is selected, RAN1 would like to have an opportunity to check as well
· Alt 2. Extending the beam correspondence framework and QCL/TCI/SpatialRelationInfo framework to define “cover” and to indicate sensing beam(s) associated with a transmission beam(s)
· On gNB side sensing beam selection for a DL transmission beam, 
· Option 1: The selection of eligible sensing beam for a transmission beam is left for gNB implementation
· No testing or enforcement introduced in 3GPP spec for this option 
· Option 2: Beam correspondence at gNB side is assumed. Supporting one or more of the following behaviors
· A1. For a gNB transmission beam corresponding to TCI state A for a certain UE, the gNB can use the same beam for sensing 
· A2. If TCI B is used as QCL source (Type D) for TCI A for a certain UE, then gNB transmission beam corresponding to TCI B can be used as the sensing beam for transmission with TCI A. 
· A3. If TCI C is NOT used as QCL source (Type D) for TCI A for any UE, then gNB cannot use the transmission beam corresponds to TCI C as the sensing beam for transmission with TCI A.  
· FFS: How and if to support sensing with a beam without corresponding RS sent? For example, how to use quasi-Omni beam for sensing if there is no SSB transmitted with quasi-omni beam
· On UE side sensing beam selection for a UL transmission beam
· Beam correspondence is assumed at UE
· FFS: What if beam correspondence is not supported at UE.
· Supporting one or more of the following behaviors
· If the UE is indicated to transmit with a beam corresponding to a certain SRI, the UE can use the same beam for sensing
· Assuming Rel.17 unified TCI framework, if the UE is indicated to transmit with a beam corresponding to a certain unified TCI, the UE can use the reception beam corresponding to the TCI for sensing
· FFS: How and if to support a wider sensing beam (such as pseudo-omni beam, which is supported in WiFi) to be used for a narrower transmission beam under QCL/TCI framework
· Option 0: Not supported
· Option 1: UE implementation. 
· No testing or enforcement introduced in 3GPP spec for this option 
· Option 2: gNB indication. 
· FFS details.
· FFS: How and if to support a multiple sensing beams to be used for a transmission beam under QCL/TCI framework
· Note: Supporting both alternatives or a combination of the two alternatives is not precluded

[bookmark: _Hlk80964650]Agreement:
For receiver to provide assistance in channel access, channel sensing and reporting need to be performed. The following schemes can be further considered. Target down-selection by RAN1 #106bis-e
· Scheme 1: L1-RSSI based receiver assistance
· Resource used for RSSI measurement
· Alt 1: RSSI measurement is based on the time/frequency resources configured for ZP-CSI-RS
· FFS: any enhancement needed for ZP-CSI-RS for this purpose (eg., ZP-CSI-RS over all REs in BWP over one or more symbols).
· Alt 2: Energy measurement on operating BW over indicated or specified number of symbols or time interval
· L1-RSSI is reported in an AP-CSI report
· L1-RSSI trigger in UL grant
· FFS if L1-RSSI trigger can also be carried in DL grant
· Timeline for L1-RSSI reporting is at least equal to AP-CSI reporting and RAN1 strives to tighten the timeline
· Note: If L1-RSSI reporting timeline cannot be tighter than AP-CSI reporting timeline, this scheme is not needed
· FFS: How to indicate the measurement beam for L1-RSSI
· FFS: What is included in the L1-RSSI report, such as the value of RSSI measurement, comparison outcome with Energy Detection threshold, etc
· Scheme 2: CCA or eCCA based receiver assistance with existing phy channel/signals
· Scheme 2-1: gNB schedules/triggers UL PUCCH/SRS transmission with the DL assignment DCI and indicates CCA or eCCA in the DCI. UE performs CCA or eCCA for the scheduled/triggered UL transmission and if LBT passes, transmits the Receiver-assistance information (implicitly or explicitly) in the PUCCH (or SRS in the case of 1-bit Rx-assistance) to indicate the LBT outcome. gNB detects the scheduled UL transmission to tell if UE passes the CCA or eCCA. After detecting the Receiver-assistance information, the downlink data transmission happens.
· FFS if the downlink data transmission can be granted with the same DL DCI that schedules/triggers the first UL PUCCH/SRS transmission, in which case, the CCA or eCCA is performed for at least the first UL PUCCH/SRS transmission
· Scheme 2-2: gNB schedules/triggers UL transmission PUSCH with the UL assignment DCI and indicates CCA or eCCA in the DCI. UE performs CCA or eCCA for the scheduled/triggered UL transmission and if LBT passes, transmits the Receiver-assistance information (implicitly or explicitly) in the PUSCH to indicate the LBT outcome. gNB detects the scheduled UL transmission to tell if UE passes the CCA or eCCA. After detecting the Receiver-assistance information, the downlink data transmission happens.
· Scheme 3: CCA or eCCA based receiver assistance with new RTS/CTS type transmission
· New RTS/CTS-like signaling introduced. 
· gNB sends RTS-like signaling to UE. UE performs CCA or eCCA and if LBT passes, transmits CTS-like signaling to explicitly indicate the LBT outcome. gNB detects the CTS-like signaling to identify if the UE passed CCA or eCCA. After detecting the CTS-like signal, the data transmission happens
· Scheme 4: Legacy L3-RSSI with potential enhancements
· FFS potential enhancements, e.g., supporting gNB indicating the beam used for UE RSSI measurement, supporting gNB indicating new reference SCS and measurement bandwidths
· Note: The schemes listed above are not mutually exclusive and should be discussed separately.

2.1.2	Remaining Open issues
RAN1 objectives from WID

· Physical layer aspects including [RAN1]:
· [bookmark: _Hlk58583563][bookmark: _Hlk26996217]In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz, and define maximum bandwidth(s), for operation in this frequency range for data and control channels and reference signals, only NCP supported. 
[bookmark: _Hlk58594267]Note: Except for timing line related aspects, a common design framework shall be adopted for 480kHz to 960kHz
· Time line related aspects adapted to 480kHz and 960kHz, e.g., BWP and beam switching timeing, HARQ timing, UE processing, preparation and computation timelines for PDSCH, PUSCH/SRS and CSI, respectively. 
· Support of up to 64 SSB beams for licensed and unlicensed operation in this frequency range. 
· Supports 120kHz SCS for SSB and 120kHz SCS for initial access related signals/channels in an initial BWP.
· Study and specify, if needed, additional SCS (480kHz, 960kHz) for SSB for cases other than initial access.
· Note: coverage enhancement for SSB is not pursued.
· In addition to 120kHz, support 480 kHz SSB for initial access with support of CORESET#0/Type0-PDCCH configuration in the MIB with following constraints:
· Limited sync raster entry numbers
· It is assumed that RAN4 supports a channelization design which results in the total number of synchronization raster entries considering both licensed and unlicensed operation in a 52.6 – 71 GHz band no larger than 665 (Note: the total number of synchronization raster entries in FR2 for band n259 + n257 is 599). If the assumption cannot be satisfied, it’s up to RAN4 to decide its applicability to bands in 52.6 – 71 GHz.
· only 480kHz CORESET#0/Type0-PDCCH SCS supported for 480 kHz SSB SCS.
· Prioritize support SSB-CORESET#0 multiplexing pattern 1. Other patterns discussed on a best effort basis.
· 960 kHz numerology for the SSB is not supported by the UE for initial access in Rel-17.
· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible
· Note: 480 kHz is an optional SSB numerology for initial access for the UE. A UE supporting a band in 52.6-71 GHz must at least support 120 kHz SCS (for initial access and after initial access)
· Note: Dependency or lack thereof for a UE supporting 480kHz and/or 960kHz numerology for data and control to also support 480kHz SSB numerology for initial access is to be tackled as part of UE capability discussion.
· Support ANR and PCI confusion detection for 120, 480 and 960kHz SCS based SSB, support CORESET#0/Type0-PDCCH configuration in MIB of 120, 480 and 960kHz SSB
· FFS: additional method(s) to enable support to obtain neighbour cell SIB1 contents related to CGI reporting
· Only 1 CORESET#0/Type0-PDCCH SCS supported for each SSB SCS, i.e., (120, 120), (480, 480) and (960, 960).
· Prioritize support SSB-CORESET#0 multiplexing pattern 1. Other patterns discussed on a best effort basis.
· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible
· Note: From UE perspective, ANR detection for 480/960kHz SCS based SSB is not supported if the UE does not support 480/960 SCS for SSB.
· Note: for ANR, when reading the MIB, the cell containing the SSB is known to the UE, as defined in 38.133 specification.
· Specify timing associated with beam-based operation to new SCS (i.e., 480kHz and/or 960kHz), study, and specify if needed, potential enhancement for shared spectrum operation
· Rel-15/16 and any Rel-17 beam management enhancements can be considered for 52.6-71 GHz. Whether particular features should be excluded for 52.6-71 GHz can be further discussed
· Note: As per usual procedure, duplication of work between work items in Rel-17 should be avoided
· Support enhancement for PUCCH format 0/1/4 to increase the number of RBs under PSD limitation in shared spectrum operation.
· Support enhancements for multi-PDSCH/PUSCH scheduling and HARQ support with a single DCI
Note: coverage enhancement for multi-PDSCH/PUSCH scheduling is not pursued
· [bookmark: _Hlk58595024]Support enhancement to PDCCH monitoring, including blind detection/CCE budget, and multi-slot span monitoring, potential limitation to UE PDCCH configuration and capability related to PDCCH monitoring.
· [bookmark: _Hlk58594915]Specify support for PRACH sequence lengths (i.e. L=139, L=571 and L=1151) and study, if needed, specify support for RO configuration for non-consecutive RACH occasions (RO) in time domain for operation in shared spectrum 
· Evaluate, and if needed, specify the PTRS enhancement for 120kHz SCS, 480kHz SCS and/or 960kHz SCS, as well as DMRS enhancement for 480kHz SCS and/or 960kHz SCS.
· Physical layer procedure(s) including [RAN1]:
· Channel access mechanism assuming beam based operation in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6GHz and 71GHz.
· Specify both LBT and No-LBT related procedures, and for No-LBT case no additional sensing mechanism is specified.
· Study, and if needed specify, omni-directional LBT, directional LBT and receiver assistance in channel access
· Study, and if needed specify, energy detection threshold enhancement 
Note 1: 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.
Note 2: UEs supporting a band in the range of 52.6GHz-71GHz are not required to support 480kHz SCS and 960kHz SCS.
Note 3: The maximum FFT size required to operate the system in 52.6GHz-71GHz frequency is 4096, and the maximum of RBs per carrier is 275 RBs.
Note 4: the system is designed to support both single-carrier and multi-carrier operation.
[bookmark: _Hlk58594589]Note 5: FR2 is extended to cover 24.25GHz to 71GHz with FR2-1 for 24.25-52.6GHz and FR2-2 for 52.6-71GHz. 
· The related UE capabilities and their applicability to the frequency range 52.6 to 71 GHz will have to be analysed on a case by case basis
· The application of any of the UE feature introduced for 52.6-71 GHz to existing FR1/FR2 should be discussed case by case.
· TSG RAN specifications shall make it very clear (to readers) that frequency bands in the 52.6-71GHz range are only Release-independent from Rel-17 onwards, to ensure that there is clear industry understanding about which FR2 features are applicable for operation in 52.6-71GHz range.
NOTE 5a: Whenever the FR2 is referred, both FR2-1 and FR2-2 frequency sub-ranges shall be considered in this release, unless otherwise stated.
NOTE 5b: The designations FR2-1 and FR2-2 should only be used when needed.
[bookmark: _Hlk58524207]Similar to regular NR and NR-U operations below 52.6GHz, NR/NR-U operation in the 52.6GHz to 71GHz can be in stand-alone or aggregated via CA or DC with an anchor carrier.  

2.2	RAN2
2.2.1	Agreements
Agreements for RAN2 #115-e
1: Wait for RAN1 to progress on the calculation of RA-RNTI/MsgB-RNTI issue 
6: Depending on whether RAN1 introduces new SCS for data channels, RAN2 will capture the RLC RTT vales for SCS480kHz and 960kHz in the TS38.306 table on RLC RTT for NR cell group per SCS. FFS on the values (wait for RAN1 progress on L1 processing latency)
2: An existing UE capability applicable to FR2 is also applicable to FR2-2, unless otherwise stated (i.e. in the field description of the UE capability that it is not applicable to FR2-2) in TS38.306,
3: If a new UE capability introduced for FR2-2 is also applicable to FR2-1 and/or FR1 and the UE capability is per band, this can be expressed in the field description of the UE capability.
4: For an existing UE capability already requires FR1-FR2 Diff and further differentiation between FR2-1 and FR2-2 is needed, the existing UE capability is replicated for FR2-2.
5: For UE capability that has to be per UE, “FR1-FR2 Diff” column can be used to express the need of the FRx differentiation (via the ‘Yes/No’ and also whether it needs FR2-1 and FR2-2 differentiation).
Both 4 and 5 are taken as working assumption (can be revisited once we see the capabilities from RAN1/4)
As working assumption, RAN2 assumes no need to extend RLC timer values for NR operation with 480, 960 kHz SCS. Can be revisited when we get more information from RAN1/4.
Wait for RAN1 before discussing L2 buffer size to see if we get prohibitively large buffer sizes. 

2.2.2	Remaining Open issues 
RAN2 objectives from WID:
· Radio interface protocol architecture and procedures [RAN2]:
· For operation in this frequency range: Introduce higher layer support of enhancements listed above that are agreed to be specified.
· Note: RAN2 is to prioritize protocol support of RAN1 design and not on optimizations on items not discussed in RAN1.

2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
Agreements for RAN4 #100-e
Agreement on work split in general parts of 60 GHz spec (R4-2114986)
To account for related workload, the impacted specifications are grouped into two groups depending on the level of expected modifications required: 
Potentially minor impact: it is expected that the only impact for the following specifications will be limited to updating the FR1/FR2 table, e.g. as presented in Annex A: 
TS 38.101-1:  	[Nokia] (initial draft already available in [1])
TS 38.101-3: 		[Ericsson, Huawei]
TS 38.133:		[Ericsson] (to be additionally announced and coordinated in topic [230])
TS 38.307 		[Huawei, Nokia] (see comments for initial draft in [3])

Major impact: it is expected that the following specifications will require a major update, e.g. refer to an example update implementation to TS 38.104 in [1]: 
TS 38.101-2:		[Ericsson]
TS 38.104:		[Huawei, Ericsson] (see comments for initial draft in [3]) 

· Way Forward 1: agree on the above work-split for the update of General parts of the NR core specifications for the NR operation extension up to 71 GHz. 
· Way Forward 2: for alignment purposes, the FR1/FR2 frequency ranges tables are to be aligned with the content in Annex A. 

Reply LS on the maximum/minimum channel bandwidth and channelization for NR operation in 52.6 to 71 GHz (R4-2114987)
2000 MHz as the maximum channel bandwidth for 960 kHz SCS 

Agreements in System Parameters (R4-2114988)
Channelization: For channel raster and sync raster, use Option 1C (No IEEE 802.11ad/ay) alignment and floating channelization, and Option 1D (Hybrid between IEEE and no IEEE alignment with fixed channelization depending on max spectrum utilization and better coexistence), as starting point to seek the compromised solution.
Intermediate CBWs between max and min CBWs
· Integer multiples of the min CBW for each SCS
· 120 kHz: 100 MHz (min), 400 MHz (max)
· 480 kHz: 400 MHz (min), 800 MHz, 1600 MHz (max)
· 960 kHz: 400 MHz (min), 800 MHz, 1600 MHz, 2000 MHz (max) 
· FFS whether 1200Mhz CBW is needed for 480KHz SCS and 960Khz SCS
· FFS whether 200MHz CBW is needed for 120KHz SCS

Optionality of the max CBWs: Postpone the discussion until RAN4 discusses the capability
Intra-band Contiguous Carrier Aggregation within 2 GHz: Interested companies are encouraged to provide their view, if any, on how to minimize “growing CA permutations”.
Intra-band Contiguous CA larger than 2 GHz: No further discussion unless there is a new issue.

Agreements in UE RF (R4-2114989)
Power class framework
Agreement: 
Reuse the framework of power class naming in FR2-1 (i.e., PC1 ~ PC5) same in FR2-2 unless there is issue and specify the corresponding MOP requirements (i.e., minimum peak EIRP, EIRP spherical coverage, maximum TRP and maximum peak EIRP) for the band to be defined in FR2-2.
· Power class refers to MOP requirements for FR2-1. They are min peak EIRP, max peak EIRP, TRP, and spherical coverage. Adopt the wording in the tentative agreement.
· REFSENS requirements can be defined for different power classes
· FFS on the concrete requirements for each power class for different operating bands.
· Retain the FR2-2 device types the same as those for FR2-1 in terms of power class

Power class maximum output power parameters directivity
Agreement: Focus primarily on antenna element numbers as they are related to directivity. Consider the possibility of use directivity as a factor in developing the spec as an alternative if it appears to be a more efficient way to come to a requirements agreement.

Power class antenna size assumption and Handheld UE minimum peak EIRP
Agreement: Have further analysis on the UE EIPR requirements taking both antenna element number and PA performance
· Include multiple antenna element numbers
· Practical form factor should be considered in the analysis

Handheld UE maximum output power limits (TRP and max EIRP)
Agreement: for UE maximum output power limits, discuss RAN4 requirements considering the following regulatory requirements
· maximum peak EIRP requirement 43 dBm
· maximum average EIRP requirement 40 dBm
· Maximum TRP 27dBm
· 27dBm is conductive power defined in US
· Other regional regulatory requirements are not precluded.

Handheld UE CDF of coverage, i.e., spherical coverage
Agreement: Check if the parameters in R4-1801202 could be reused for evaluation of CDF of coverage.

Fixed UE minimum peak EIRP
Agreement: To determine the fixed UE minimum peak EIRP, a way forward is needed to capture all the parameters for further evaluation.

480 and 960 kHz ON/OFF OFF/ON transient period
Agreement: Reuse FR2-1 5usec for all ON/OFF and OFF/ON for 480KHz and 960KHz SCS.

Agreements in Coexistence (R4-2114993)
Synchronization assumption of indoor scenario
Agreement: Synchronized TDD is assumed as TR 38.803
UE EIRP limit assumption
Agreement: Keep UE EIRP assumption in WF R4-2107915.
BS antenna model parameter
Agreement: Keep the current assumption in WF R4-2107915.
Simulation assumptions and calibration
· Consider only indoor deployments
· Agreement on the simulation parameters provided in Table 1 in R4-2114993
· Calibrate offline between the companies during the period between RAN4#100e and RAN4#101e and try to agree preliminary ACIR requirements in RAN4#101e

Agreements in BS Tx RF requirements (R4-2115643)
EIRP and TRP requirements
Re-use both current ([3.4] dB in normal conditions and [4.5] dB in extreme conditions) EIRP and [3] dB TRP accuracy requirements from FR2-1 to FR2-2 and re-use [6%] limit to allow [two] EIRP values to be declared.
Transient times
The current FR2 BS [3] µs transient period should be applicable for NR operation in 52.6 – 71 GHz range.
Signal quality – EVM
· EVM-% from FR2-1 can be re-used for QPSK, 16QAM and 64 QAM.
· [50%] EVM window length is used as starting point.
· PT-RS for EVM is discussed after RAN1 decision on PT-RS configurations.
Signal quality – EVM measurement period
Continue discussion on limiting EVM measurement time in next meeting.
Signal quality – TAE
Continue discussion on TAE requirements in next meeting.
Emissions – OBUE and ACLR
· For OBUE, further discuss opportunities to re-use or adapt either ETSI BRAN or FR2-1 OBUE requirements to be used for FR2-2 in next meeting.
· For ACLR, consider TR 38.803 requirements to be used for FR2-2, unless new simulation results show notable impact on the required ACIR comparing to the current ones in TR 38.803.
Emissions – Spurious emissions
· Continue discussion and down-selection of the following options in next meeting.
· Option 1: Use FR2 approach with necessary adaptations on step size for spurious emissions.
· Option 2: Use ETSI EN 303 722 and/or 303 753 for spurious emissions.

Agreements in BS Rx RF requirements (R4-2115644)
Based on the discussion captured in [1] the following agreements was captured:
· For OTA reference sensitivity use FR2 EIS_REFSENS_50M sensitivity declaration as the starting point, i.e., BS sensitivity for FR2-2 is declared based on 50 MHz reference and allowed power level to be declared for each class is according to TS 38.104, clause 10.3.3. 
· Existing G-FR2-A1-3 can be re-used for 120 kHz SCS.
· The interferer levels for general receiver intermodulation for NR operation in 52.6 – 71 GHz range can be derived by applying an offset below the in-band blocking levels, unless technical concerns are identified with this approach by the next RAN4 meeting.
Based on the discussion captured in [1] the following agreements was captured:
· For OTA reference sensitivity use FR2 EIS_REFSENS_50M sensitivity declaration as the starting point, i.e., BS sensitivity for FR2-2 is declared based on 50 MHz reference and allowed power level to be declared for each class is according to TS 38.104, clause 10.3.3. 
· Existing G-FR2-A1-3 can be re-used for 120 kHz SCS.
· The interferer levels for general receiver intermodulation for NR operation in 52.6 – 71 GHz range can be derived by applying an offset below the in-band blocking levels, unless technical concerns are identified with this approach by the next RAN4 meeting.

Agreements in RRM requirements (R4-2115351)
	Email discussion summary in R4-2115405
Deployment scenarios
GTW Agreement
· Define the requirements for the following deployment scenarios with equal priority:
· Standalone single carrier and CA in FR2-2
· FR2-2 CA and DC with anchor on FR1
· Note: the scenario may be further adjusted pending further discussion in the RF session

Working assumptions for creating new FR2-2 RRM requirements 
Working assumptions:
· FR2 RRM requirements apply for the operation in FR2-2, unless there is technical justification for a revision of the FR2 requirements.
· For RRM requirements defined with SCS already, higher SCS (e.g., 480 kHz and 960 kHz) applicable for 52.6 – 71 GHz can be defined (if needed) as function of SCS within FR2; For RRM requirements defined with FR2, it needs check if involvements of new SCS’s, division of FR2-1/FR2-2 or FR2 already can cover it.

Rx beam sweeping scaling factor
GTW agreements:
· Rx beam sweeping scaling factor
· Further study whether new scaling factor is needed for FR2-2 considering RF session conclusions on UE antenna array assumptions and UE power classes and the difference with FR2-1 assumptions
· Rx beam sweeping factor from FR2-1 can be used as a starting point for analysis

Scheduling restrictions
Agreement:
· Further investigate whether to update the scheduling restriction for L1/L3 measurement considering at least the following aspects with further inputs from RAN1 and RF: 
· Beam switching time
· Synchronization assumptions with large SCS

Random access requirements for new SCS/preamble sequence length
Agreements:
RAN4 to re-use existing random access requirements for new SCS and preamble sequence length in the beginning. New requirements, if needed, could be further discussed.

Measurement capability
Agreements:
Re-use FR2-1 measurement capability of number of cells and beams for FR2-2.

[bookmark: _Hlk80558160]Simulations for Cell detection, PBCH detection and SSB measurements
Open items:
· Discuss whether simulations are needed to study the impact of higher SCS on the following
· Cell detection
· PBCH detection for SSB index detection
· SSB measurements
· If yes, also provide inputs on the simulation assumptions.

General principles in defining the Te requirements
GTW agreements:
· Further study percentage of UL CP length Te can occupy without impacting UL system performance?
· Option 1: Keep the Te within the same percentage of the CP length as existing SCS
· Option 2: 30%
· Option 3: 50%
· Further study achievable Te from UE perspective
· Study different combinations of SSB SCS and UL signal SCS for FR2-2 

UE timer accuracy requirements
Agreements: RAN4 not to define new UE Timer accuracy requirements for the operation above 52.6 GHz.

Timing advance
Agreements: 
The UE shall adjust the timing of its transmissions with a relative accuracy better than or equal to the UE Timing Advance adjustment accuracy requirement in the below table.
Note: Revisit if certain implementation issues are identified.
	UL Sub Carrier Spacing(kHz)
	15
	30
	60
	120
	480
	960

	UE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc
	±128 Tc
	±32 Tc
	[±8 Tc]
	[±4 Tc]



MTTD/MRTD
Agreements:
· Consider FR2-1 requirements for 120kHz SCS for FR2-2 as baseline. 
· RAN4 to further discuss whether new MRTD/MTTD requirements are needed for SCS of 480/960 kHz based on the agreed deployment scenarios
· Identify other parameters that needs to be considered for the discussion
· Consider using the current FR2-1 MRTD requirements and rules for FR2-2

Applicability of FR2-1 interruption durations
Agreements:
Define the interruption requirements for FR2-2 based on the same assumptions (RF retunings, AGC etc) as in legacy FR2 (FR2-1).
· The baseline interruption time (Ti) in FR2-2 to be same as FR2-1
· Nslot,interrupted = ⌈ Ti/Tslot ⌉ for synchronous scenario 
· Nslot,interrupted = ⌈ Ti/Tslot ⌉ + 1, for asynchronous scenario

Impact of MRTD
Agreements:
The interruption requirements for FR2-2 shall consider the MRTD between CCs where additional slot may be allowed (asynchronous scenarios) when the MRTD is non-negligible considering the slot length of 480 kHz and 960 kHz.

Interruptions at SCell addition/release (inter-band CA)
Agreements:
Update Table 8.2.2.2.1-1 in TS 38.133 with 480/960 kHz subcarrier spacing as below:
Interruption length X1 for SCell addition/release for inter-band CA
	[image: ]
	NR Slot length (ms) of victim cell
	Interruption length X1 (slots)

	0
	1
	1 

	1
	0.5
	2 

	2
	0.25
	Both aggressor cell and victim cell are on FR2
	4 

	
	
	Either aggressor cell or victim cell is on FR1
	5

	3
	0.125
	Aggressor cell is on FR2
	8 

	
	
	Aggressor cell is on FR1
	9 

	5
	0.03125
	Aggressor cell is on FR2-2
	32

	
	
	Aggressor cell is on FR2-1
	FFS

	
	
	Aggressor cell is on FR1
	FFS

	6
	0.015625
	Aggressor cell is on FR2-2
	64

	
	
	Aggressor cell is on FR2-1
	FFS

	
	
	Aggressor cell is on FR1
	FFS




Interruptions at SCell addition/release (intra-band CA)
Agreements:
· Update Table 8.2.2.2.1-2 in TS 38.133 with 480/960 kHz subcarrier spacing as below:
Interruption duration for SCell addition/release for intra-band CA
	[image: ]
	NR Slot length (ms)
	Interruption length (slots)

	0
	1
	1 + TSMTC_duration * 

	1
	0.5
	2 + TSMTC_duration * 

	2
	0.25
	4 + TSMTC_duration * 

	3
	0.125
	8 + TSMTC_duration * 

	5
	0.03125
	32 + TSMTC_duration * 

	6
	0.015625
	64 + TSMTC_duration * 

	NOTE 1:	TSMTC_duration measured in subframes is
	- the longest SMTC duration among all above active serving cells and the SCell being added when one SCell is added;
	- the longest SMTC duration among all active serving cells in the same band when one SCell is released.  
NOTE 2:	 is as defined in TS 38.211 [6].



Interruptions at SCell activation/deactivation (inter-band CA)
Agreements:
· Update Table 8.2.2.2.2-1 in TS 38.133 with 480/960 kHz subcarrier spacing as below:
Interruption length X2 for SCell activation/deactivation for inter-band CA
	[image: ]
	NR Slot length (ms) of victim cell
	Interruption length X2 (slots)

	0
	1
	1 

	1
	0.5
	1 

	2
	0.25
	Both aggressor cell and victim cell are on FR2
	2 

	
	
	Either aggressor cell or victim cell is on FR1
	3

	3
	0.125
	Aggressor cell is on FR2
	4 

	
	
	Aggressor cell is on FR1
	5 

	5
	0.03125
	Aggressor cell is on FR2-2
	16

	
	
	Aggressor cell is on FR2-1
	FFS

	
	
	Aggressor cell is on FR1
	FFS

	6
	0.015625
	Aggressor cell is on FR2-2
	32

	
	
	Aggressor cell is on FR2-1
	FFS

	
	
	Aggressor cell is on FR1
	FFS




Interruptions at SCell activation/deactivation (intra-band CA)
Agreements:
· Update Table 8.2.2.2.2-2 in TS 38.133 with 480/960 kHz subcarrier spacing as below:
Interruption duration for SCell activation/deactivation for intra-band CA
	[image: ]
	NR Slot length (ms)
	Interruption length (slots)

	0
	1
	1 + TSMTC_duration * 

	1
	0.5
	1 + TSMTC_duration * 

	2
	0.25
	2 + TSMTC_duration * 

	3
	0.125
	4 + TSMTC_duration * 

	5
	0.03125
	16 + TSMTC_duration * 

	6
	0.015625
	32 + TSMTC_duration * 

	NOTE 1:	TSMTC_duration measured in subframes is
	- the longest SMTC duration among all above active serving cells and the SCell being added when one SCell is added;
	- the longest SMTC duration among all active serving cells in the same band when one SCell is released.  
NOTE 2:	 is as defined in TS 38.211 [6].




Interruptions during measurements on deactivated SCC
Agreements:
· Update Table 8.2.2.2.3-1 in TS 38.133 with 480/960 kHz subcarrier spacing as below:
· Interruption duration for measurement on deactivated SCell for intra-band CA
	[image: ]
	NR Slot length (ms)
	X (slots)
	Interruption length (slots)

	0
	1
	1
	2 + TSMTC_duration * 

	1
	0.5
	1
	2 + TSMTC_duration * 

	2
	0.25
	2
	4 + TSMTC_duration * 

	3
	0.125
	4
	8 + TSMTC_duration * 

	5
	0.03125
	16
	32 + TSMTC_duration * 

	6
	0.015625
	32
	64 + TSMTC_duration * 

	NOTE 1:	TSMTC_duration measured in subframes is the longest SMTC duration among all above active serving cells and the deactivated SCell to be measured;
NOTE 2:	 is as defined in TS 38.211 [6].



Interruptions due to Active BWP switching Requirement
Agreements:
· Update Table 8.2.2.2.1-1 in TS 38.133 with 480/960 kHz subcarrier spacing as below:
Interruption length X
	[image: ]
	NR Slot
	Interruption length X (slots)

	
	length (ms)
	

	0
	1
	1

	1
	0.5
	1

	2
	0.25
	3

	3
	0.125
	5

	5
	0.03125
	17

	6
	0.015625
	33

	Note1:	void



Interruptions due to UE-specific CBW change
Agreements:
· Update Table 8.2.2.2.1-1 in TS 38.133 with 480/960 kHz subcarrier spacing as below:
Interruption length X
	[image: ]
	NR Slot
	Interruption length X (slots)

	
	length (ms)
	

	0
	1
	1

	1
	0.5
	1

	2
	0.25
	3

	3
	0.125
	5

	5
	0.03125
	17

	6
	0.015625
	33



Interruptions at NR SRS carrier based switching
Agreements:
· For Standalone NR Carrier Aggregation, when SRS carrier based switching is performed between carriers, the interruption requirements on any active serving cell can be shown in Table 1 and Table 2:
Table 1: Interruption length X1 (slot) 
	
	NR Slot length 
	SRS carrier 
	Interruption length X1 (slots)

	[image: ]
	(ms) of victim cell
	switching time (us)Note 1
	Sub carrier spacing for agressor cell (kHz)

	
	
	
	15
	30

	0
	1
	≤ 200
	2
	2

	
	
	300, 500
	2
	2

	
	
	900
	2
	2

	1
	0.5
	≤ 200
	3
	2

	
	
	300, 500
	3
	3

	
	
	900
	4
	4

	2
	0.25
	≤ 200
	4
	3

	
	
	300, 500
	5
	4

	
	
	900
	7
	6

	3
	0.125
	≤ 200
	7
	5

	
	
	300, 500
	9
	7

	
	
	900
	12
	10

	5
	0.03125
	≤ 200
	22
	15

	
	
	300, 500
	31
	24

	
	
	900
	44
	37

	6
	0.015625
	≤ 200
	42
	28

	
	
	300, 500
	61
	47

	
	
	900
	87
	73

	Note1:	NR SRS carrier switching time is UE capability indicated by higher layer parameter SRS-SwitchingTimeNR.



Table 2: Interruption length X2 (slot) 
	
	NR Slot
	SRS carrier
	Interruption length X2 (slots)

	[image: ]
	length (ms) of victim cell
	switching time (us) Note 1
	Sub carrier spacing for agressor cell (kHz)

	
	
	
	60
	120
	480
	960

	0
	1
	≤ 200
	2
	2
	2
	2

	1
	0.5
	≤ 200
	2
	2
	2
	2

	2
	0.25
	≤ 200
	3
	3
	2
	2

	3
	0.125
	≤ 200
	4
	4
	3
	3

	5
	0.03125
	≤ 200
	11
	10
	8
	8

	6
	0.015625
	≤ 200
	21
	18
	15
	15

	Note1:	NR SRS carrier switching time is UE capability indicated by higher layer parameter SRS-SwitchingTimeNR.




Agreements in RRM requirements (R4-2115352)
Email discussion summary in R4-2115406
BWP switching delay for FR2-2
· DCI and timer based BWP switch delay on a single CC
· As baseline, follow 600us and 2000us switching delay for Type 1 and Type 2 respectively
· FFS: if BWP delay reduction is possible for the operation on 480 and 960 kHz SCS
· RAN4 to change Table 8.6.2-1 as follows 
Table 8.6.2-1: BWP switch delay
	[image: ]
	NR Slot length 
	BWP switch delay TBWPswitchDelay (slots)

	
	(ms)
	Type 1Note 1
	Type 2Note 1

	0
	1
	1
	3

	1
	0.5
	2
	5

	2
	0.25
	3
	9

	3
	0.125
	6
	18

	4
	0.03125
	[20]
	[65]

	5
	0.015625
	[39]
	[129]

	Note 1:	Depends on UE capability.
Note 2:	If the BWP switch involves changing of SCS, the BWP switch delay is determined by the smaller SCS between the SCS before BWP switch and the SCS after BWP switch.


Note: TBWPswitchDelay is the BWP switching delay on single CC

· RRC-based BWP switch
· Reuse the existing requirements for RRC-based BWP switch
· BWP Switching on Multiple CCs
· Postpone the discussion for the later stage after requirements for one BWP will be agreed
Measurement gaps 
· Measurement gaps applicability for FR2-2
· The existing gaps are also feasible for higher SCS
· New gap patterns with smaller MGL, if justified, can be considered 

· Per-FR measurement gaps for FR2-1 and FR2-2
· FFS if per-FR measurement gaps for FR2-1 and FR2-2 should be defined independently 

· Effective MGRP used to determine requirements
· For per-FR measurement gap capable UE in NR standalone operation (with single carrier, NR CA and NR-DC configuration), for per-FR gap-based measurement, when there is no serving cell in a particular FR, where measurement objects are configured, regardless if explicit per-FR measurement gap is configured in this FR, the effective MGRP in this FR is used to determine requirements:
· 20 ms for FR2 NR measurements also is applicable for 52.6 – 71 GHz
Measurement gap interruption requirements 
· MG timing advance for FR2-2
· RAN4 should reuse 0.25ms as MG timing advance for 52.6-71GHz

· High SCS in the case with per-UE gap or per-FR gap for FR1
· RAN4 should modify NOTE 2 in Table 9.1.2-4 and Table 9.1.2-4a to capture that 480 kHz and 960 kHz are only applicable to the case with per-UE measurement gap

· MRTD impact on gap interruptions 
· FFS: The impact of MRTD when defining the requirements for gap interruptions. 

· Measurement gap interruption requirements 
· Table 9.1.2-4, Table 9.1.2-4a and Table 9.1.2-4b to include higher SCS’s for 52.6 – 71 GHz as shown below 
Table 9.1.2-4: Total number of interrupted slots on all serving cells during MGL for Synchronous EN-DC, NR standalone operation (with single carrier, NR CA and synchronous NR-DC configuration) and NE-DC, and on all serving cells in MCG for NR standalone operation (with asynchronous NR-DC configuration) with per-UE measurement gap or per-FR measurement gap for FR1
	NR 
	Total number of interrupted slots on serving cells

	SCS
	When MG timing advance of 0ms is applied
	When MG timing advance of 0.5ms is applied

	(kHz)
	MGL=20ms
	MGL=10ms
	MGL=6ms
	MGL=4ms
	MGL=3ms
	MGL=20ms
	MGL=10ms
	MGL=6ms
	MGL=4ms
	MGL=3ms

	15
	20
	10
	6
	4
	3
	21Note3
	11Note3
	7Note3
	5Note3
	4Note3

	30
	40
	20
	12
	8
	6
	40
	20
	12
	8
	6

	60
	80
	40
	24
	16
	12
	80
	40
	24
	16
	12

	120
	160
	80
	48
	32
	24
	160
	80
	48
	32
	24

	480
	640
	320
	192
	128
	96
	640
	320
	192
	128
	96

	960
	1280
	640
	384
	256
	192
	1280
	640
	384
	256
	192

	NOTE 1:	For Gap Pattern ID 0, 1, 2 and 3, total number of interrupted subframes on MCG is MGL subframes when MG timing advance of 0ms is applied, and (MGL+1) subframes when MG timing advance of 0.5ms is applied.
NOTE 2:	NR SCS of 120 kHz ,480 kHz and 960 kHz is only applicable to the case with per-UE measurement gap.
NOTE 3:	Non-overlapped half-slots occur before and after the measurement gap. Whether a Rel-15 UE can receive and/or transmit in those half-slots is up to UE implementation.



Table 9.1.2-4a: Total number of interrupted slots on serving cells during MGL for Asynchronous EN-DC, and on all serving cells in SCG for NR standalone operation (with asynchronous NR-DC configuration) with per-UE measurement gap or per-FR measurement gap for FR1
	NR 
	Total number of interrupted slots on serving cells

	SCS
	When MG timing advance of 0ms is applied
	When MG timing advance of 0.5ms is applied

	(kHz)
	MGL=20ms
	MGL=10ms
	MGL=6ms
	MGL=4ms
	MGL=3ms
	MGL=20ms
	MGL=10ms
	MGL=6ms
	MGL=4ms
	MGL=3ms

	15
	21
	11
	7
	5
	4
	21
	11
	7
	5
	4

	30
	41
	21
	13
	9
	7
	41
	21
	13
	9
	7

	60
	81
	41
	25
	17
	13
	81
	41
	25
	17
	13

	120
	161
	81
	49
	33
	25
	161
	81
	49
	33
	25

	480
	641
	321
	193
	129
	97
	641
	321
	193
	129
	97

	960
	1281
	641
	385
	257
	193
	1281
	641
	385
	257
	193

	NOTE 1:	For Gap Pattern ID 0, 1, 2 and 3, total number of interrupted subframes on MCG is MGL subframes when MG timing advance of 0ms is applied, and (MGL+1) subframes when MG timing advance of 0.5ms is applied.
NOTE 2:	NR SCS of 120 kHz ,480 kHz and 960 kHz is only applicable to the case with per-UE measurement gap.



Table 9.1.2-4b: Total number of interrupted slots on FR2 serving cells during MGL for EN-DC, NR standalone operation (with single carrier, NR CA and NR-DC configuration) and NE-DC with per-UE measurement gap or per-FR measurement gap for FR2
	NR 
	Total number of interrupted slots on FR2 serving cells

	SCS
	When MG timing advance of 0ms is applied
	When MG timing advance of 0.25ms is applied

	(kHz)
	MGL=
20ms
	MGL=
10ms
	MGL=
5.5ms
	MGL=
3.5ms
	MGL=
1.5ms
	MGL=
20ms
	MGL=
10ms
	MGL=
5.5ms
	MGL=
3.5ms
	MGL=
1.5ms

	60
	80
	40
	22
	14
	6
	80
	40
	22
	14
	6

	120
	160
	80
	44
	28
	12
	160
	80
	44
	28
	12

	480
	640
	320
	176
	112
	48
	640
	320
	176
	112
	48

	960
	1280
	640
	352
	224
	96
	1280
	640
	352
	224
	96

	NOTE 1:	The total number of interrupted slots is based on that SFN and subframe reference for per-FR gap in FR2 indicated by high layer parameter refServCellIndicator is an FR2 serving cell.
NOTE 2:	Slot occurs before or after the measurement gap may be interrupted additionally if SFN and subframe reference for per-FR gap in FR2 indicated by high layer parameter refServCellIndicator is an FR1 serving cell.




2.4.2	Remaining Open issues
RAN4 objectives from WID:
· Core specifications for UE, gNB and RRM requirements [RAN4]:
· Specify new band(s) for the frequency range from 52.6GHz-71GHz. The band(s) definition should include UL/DL operation and excludes ITS spectrum in this frequency range.
· 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 1). 
· Specify RRM/RLM/BM core requirements.
· Specify the following requirements [RAN4]
· Base station demodulation performance requirements
· UE demodulation performance requirements
· Radio Resource Management performance requirements, including RRM/RLM test cases
· Base station conformance testing
· Study and define NR 52.6-71 GHz BS OTA methods


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. 
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· R1-2107829, Discussion on PDSCH/PUSCH enhancements for NR 52.6-71 GHz, Panasonic Corporation
· R1-2107845, Initial access aspects for NR from 52.6 to 71 GHz, NTT DOCOMO, INC.
· R1-2107846, PDCCH monitoring enhancements for NR from 52.6 to 71 GHz, NTT DOCOMO, INC.
· R1-2107847, PUCCH format 0/1/4 enhancements for NR from 52.6 to 71 GHz, NTT DOCOMO, INC.
· R1-2107848, Beam based operation for new SCSs for NR from 52.6 to 71 GHz, NTT DOCOMO, INC.
· R1-2107849, PDSCH/PUSCH enhancements for NR from 52.6 to 71 GHz, NTT DOCOMO, INC.
· R1-2107850, Channel access mechanism for NR from 52.6 to 71 GHz, NTT DOCOMO, INC.
· R1-2107912, On initial access aspects for NR from 52.6GHz to 71 GHz, Xiaomi
· R1-2107913, Discussion on PDCCH monitoring enhancement for NR 52.6-71GHz, Xiaomi
· R1-2107914, Discussion on beam management for new SCSs, Xiaomi
· R1-2107915, PDSCH and PUSCH enhancements for NR 52.6-71GHz, Xiaomi
· R1-2107916, Discussion on channel access mechanism for NR on 52.6-71 GHz, Xiaomi
· R1-2108008, NR SSB design consideration from 52.6 GHz to 71 GHz, Convida Wireless
· R1-2108010, Discussion on multiple PDSCHs scheduled by a DCI, ITRI
· R1-2108011, Discussion on multi-beam operation, ITRI
· R1-2108015, PDCCH Monitoring for NR from 52.6 GHz to 71 GHz, Convida Wireless
· R1-2108016, On Beam Management for NR from 52.6 GHz to 71 GHz, Convida Wireless
· R1-2108017, NR PDSCH design consideration from 52.6 GHz to 71 GHz, Convida Wireless
· R1-2108018, Discussion On Channel Access for NR from 52.6 GHz to 71 GHz, Convida Wireless
· R1-2108099, Discussion on EDT enhancement in channel access for NR unlicensed operation from 52.6 to 71GHz, GDCNI
· R1-2108148, Discussion on initial access aspects for NR beyond 52.6GHz, WILUS Inc.
· R1-2108149, Discussion on PUCCH enhancement for PUCCH format 0/1/4, WILUS Inc.
· R1-2108150, Discussion on multi-PDSCH/PUSCH scheduling for NR from 52.6GHz to 71GHz, WILUS Inc.
· R1-2108151, Discussion on channel access mechanism for NR from 52.6GHz to 71GHz, WILUS Inc.
· R1-2108206, Issue Summary for initial access aspect of NR extension up to 71 GHz, Moderator (Intel Corporation)
· R1-2108207, Summary #1 of email discussion on initial access aspect of NR extension up to 71 GHz, Moderator (Intel Corporation)
· R1-2108212, Summary of PDSCH/PUSCH enhancements (Bandwidth/Timeline/Reference signals), Moderator (vivo)
· R1-2108223, FL summary for channel access for beyond 52.6GHz band, Moderator (Qualcomm Incorporated)
· R1-2108233, Feature lead summary #1 for B52.6 GHz PDCCH monitoring enhancements, Moderator (Lenovo)
· R1-2108260, Discussion Summary #1 of Beam Management for New SCSs, Moderator (InterDigital, Inc.)
· R1-2108261, Discussion Summary #2 of Beam Management for New SCSs, Moderator (InterDigital, Inc.)
· R1-2108284, Discussion summary #1 of [106-e-NR-52-71GHz-05], Moderator (vivo)
· R1-2108329, Discussion summary #2 of [106-e-NR-52-71GHz-05], Moderator (vivo)
· R1-2108333, Summary #2 of PDSCH/PUSCH enhancements (Scheduling/HARQ), Moderator (LG Electronics)
· R1-2108334, Discussion on PDSCH/PUSCH enhancements for extending NR up to 71 GHz, Intel Corporation
· R1-2108363, Summary #2 of email discussion on initial access aspect of NR extension up to 71 GHz, Moderator (Intel Corporation)
· R1-2108367, FL summary#2 for channel access for beyond 52.6GHz band, Moderator (Qualcomm Incorporated)
· R1-2108370, Summary #3 of PDSCH/PUSCH enhancements (Scheduling/HARQ), Moderator (LG Electronics)
· R1-2108389, Feature lead summary #2 for B52.6 GHz PDCCH monitoring enhancements, Moderator (Lenovo)
· R1-2108390, Feature lead summary #3 for B52.6 GHz PDCCH monitoring enhancements, Moderator (Lenovo)
· R1-2108433, FL Summary #2 for [106-e-NR-52-71GHz-03] Email discussion/approval on enhancements for PUCCH formats 0/1/4, Moderator (Ericsson)
· R1-2108480, Summary #3 of email discussion on initial access aspect of NR extension up to 71 GHz, Moderator (Intel Corporation)
· R1-2108487, Discussion summary #3 of [106-e-NR-52-71GHz-05], Moderator (vivo)
· R1-2108523, FL Summary #3 for [106-e-NR-52-71GHz-03] Email discussion/approval on enhancements for PUCCH formats 0/1/4, Moderator (Ericsson)
· R1-2108541, Discussion Summary #3 of Beam Management for New SCSs, Moderator (InterDigital, Inc.)
· R1-2108542, Discussion Summary #4 of Beam Management for New SCSs, Moderator (InterDigital, Inc.)
· R1-2108550, Summary #4 of PDSCH/PUSCH enhancements (Scheduling/HARQ), Moderator (LG Electronics)
· R1-2108551, Summary #4 of email discussion on initial access aspect of NR extension up to 71 GHz, Moderator (Intel Corporation)
· R1-2108554, FL summary#3 for channel access for beyond 52.6GHz band, Moderator (Qualcomm Incorporated)
· R1-2108559, Feature lead summary #4 for B52.6 GHz PDCCH monitoring enhancements, Moderator (Lenovo)
· R1-2108588, Summary #5 of email discussion on initial access aspect of NR extension up to 71 GHz, Moderator (Intel Corporation)
· R1-2108589, Summary #6 of email discussion on initial access aspect of NR extension up to 71 GHz, Moderator (Intel Corporation)
· R1-2108590, Summary #5 of PDSCH/PUSCH enhancements (Scheduling/HARQ), Moderator (LG Electronics)
· R1-2108603, Session notes for 8.2 (Extending current NR operation to 71GHz), Ad-Hoc Chair (Ericsson)
· R1-2108624, FL Summary #4 for [106-e-NR-52-71GHz-03] Email discussion/approval on enhancements for PUCCH formats 0/1/4, Moderator (Ericsson)


RAN2#115e

· R2-2106917	LS on how to introduce the 52.6-71GHz frequency range (R1-2106277; contact: Lenovo)	RAN1	LS 
· R2-2106954	LS on RAN4 recommendation for the 52.6 - 71 GHz frequency range designation (R4-2107879; contact: Huawei)	RAN4	LS 
· R2-2108476	Workplan for Rel-17 WW Extending NR operation to 71GHz	Qualcomm Incorporated, Intel Corporation	Work Plan
· R2-2107060	Discussion on RA(MsgB)-RNTI Design for Beyond 52.6GHz	vivo
· R2-2107061	Discussion on Consistent LBT Failure Detection for Beyond 52.6GHz	vivo	
· R2-2107255	High layer impacts of beyond 52.6GHz	OPPO	discussion
· R2-2107266	Analysis of RAN2 impacts of Ext 52-71GHz	Huawei, HiSilicon		
· R2-2107267	Discussion about capability issues for Ext 52-71GHz	Huawei, HiSilicon	
· R2-2107475	Aspects of CA operation and protocol impact	Ericsson		
· R2-2107476	RRC impact due to FR2-1 and FR2-2 distinction	Ericsson		
· R2-2107479	Impact of high SCS on RA-RNTI calculation	ZTE Corporation, Sanechips	discussion
· R2-2107480	RAN2 impact for LBT for operation up to 71 GHz	ZTE Corporation, Sanechips	
· R2-2107551	RAN2 impact on extending NR operation to 71GHz	Intel Corporation		
· R2-2107792	In-device coexistence for NR above 52.6GHz	Charter Communications, Inc	
· R2-2107963	Discussion on RLC RTT and L2 buffer size	Samsung	
· R2-2107964	Impact of higher SCS on RLC operation	Samsung	
· R2-2107985	FR2-2 considerations	Nokia, Nokia Shanghai Bell		
· R2-2108745	Consideration on potential RACH impact	LG Electronics Inc.		
· R2-2108746	Consideration on potential LBT impact	LG Electronics Inc.		



RAN4-100-e
· R4-2111722, Introducing Upper 700 MHz Block A as a new stand-alone band for NB-IoT for Industrial IoT applications, Puloli
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· R4-2111913, Discussion on the system parameters for 57-71 GHz, CATT
· R4-2111914, Some co-existence simulation results for 57-71 GHz, CATT
· R4-2111972, Discussion on BS TX RF requirements for 52 6-71GHz, CATT
· R4-2111973, Discussion on BS RX RF requirements for 52 6-71GHz, CATT
· R4-2112020, Simulation results for NR DL coexistence study: indoor deployment at 60GHz, Korea Testing Laboratory
· R4-2112033, Views on UE antenna array size and link budget at 70 GHz, Murata Manufacturing Co Ltd.
· R4-2112134, System parameters for NR operation in 52.6GHz - 71GHz, Apple
· R4-2112135, UE transmit timing for NR operation in 52.6GHz - 71GHz	, Apple
· R4-2112136, Active BWP switch delay for NR operation in 52.6GHz - 71GHz, Apple
· R4-2112146, NR coexistence simulation results for 52.6-71 GHz, Qualcomm CDMA Technologies
· R4-2112186, On system parameters for NR in 52.6GHz ~ 71GHz, CMCC
· R4-2112277, Proposals on coexistence simulation for extending current NR operation to 71 GHz, Nokia, Nokia Shanghai Bell
· R4-2112278, Proposals on BS transmitter requirements for extending current NR operation to 71 GHz, Nokia, Nokia Shanghai Bell
· R4-2112279, Proposals on BS receiver requirements for extending current NR operation to 71 GHz, Nokia, Nokia Shanghai Bell
· R4-2112370, Views on minimum peak EIRP and EIS requirements for 60 GHz, Apple
· R4-2112384, FR2 UL field data for NR 60GHz TPC consideration, Apple
· R4-2112488, Discussion on RRM requirements in FR2-2, MediaTek inc.
· R4-2112548, Further discussion on RRM impacts for extending NR operation to 71GHz, vivo
· R4-2112559, Discussion on timing for 52.6-71GHz, vivo
· R4-2112560, Discussion on interruption for 52.6-71GHz, vivo
· R4-2112561, Discussion on BWP switching delay for 52.6-71GHz, vivo
· R4-2112562, Discussion on measurement gap interruption for 52.6-71GHz, vivo
· R4-2112606, On channelization for licensed and un-licensed band, Xiaomi
· R4-2112683, Discussion on RRM measurement requirements for extension to 71GHz, LG Electronics Inc.
· R4-2112830, More on UE TX requirements for operations up to 71 GHz, Ericsson
· R4-2112865, View on system parameter for extending NR to 71GHz, Samsung
· R4-2112887, Views on UE Array and EIRP level at 60 GHz, Sony
· R4-2112993, Discussion on the intermediate and maximum channel bandwidths for B52.6G, vivo
· R4-2112994, Discussion on system parameters for B52.6GHz, vivo
· R4-2112995, Discussion on power class requirements for B52.6GHz, vivo
· R4-2112996, Discussion on beam switch scenarios and requirements, vivo
· R4-2112997, Initial simulation results for coexistence studies, vivo
· R4-2113159, On 60 GHz system parameters	, Intel Corporation
· R4-2113160, On 60 GHz UE Tx requirements, Intel Corporation
· R4-2113220, Discussion on RRM requirements for extension to 71 GHz, Nokia, Nokia Shanghai Bell
· R4-2113221, Discussion on RRM timing requirements for extension to 71 GHz, Nokia, Nokia Shanghai Bell
· R4-2113222, Discussion on interruption requirements for extension to 71 GHz, Nokia, Nokia Shanghai Bell
· R4-2113223, Discussion on Active BWP switching delay requirements for extension to 71 GHz, Nokia, Nokia Shanghai Bell
· R4-2113224, Discussion on measurement gap requirements for extension to 71 GHz, Nokia, Nokia Shanghai Bell
· R4-2113316, On BS RF transmitter requirements for the frequency range 52 to 71 GHz, Ericsson
· R4-2113317, On BS RF receiver requirements for the frequency range 52 to 71 GHz, Ericsson
· R4-2113334, General and RRM requirements for extending NR operation to 71GHz, Ericsson
· R4-2113335, Active BWP switching requirements for extending NR operation to 71GHz, Ericsson
· R4-2113336, Interruption requirements for extending NR operation to 71GHz	, Ericsson
· R4-2113337, Measurement gap interruption requirements for extending NR operation to 71GHz, Ericsson
· R4-2113518, Timing requirements, Ericsson
· R4-2113519, Reply LS to RAN1: LS on beam switching gap for 60 GHz band, Ericsson
· R4-2113528, 120kHz and 480kHz SSB raster for 52.6-71GHz band, LG Electronics Finland
· R4-2113547, Discussion on Tx power class and UE types, LG Electronics Finland
· R4-2113550, Channelization open issues for 52.6-71GHz, MediaTek (Chengdu) Inc.
· R4-2113652, DRAFT CR to TS 38.101-1 Introducing extension of FR2 to cover up to 71GHz, Ericsson
· R4-2113653, DRAFT CR to TS 38.101-2 Introducing extension of FR2 to cover up to 71GHz, Ericsson
· R4-2113654, DRAFT CR to TS 38.104 Introducing extension of FR2 to cover up to 71GHz, Ericsson
· R4-2113680, System parameters for a NR band in the range 52.6GHz – 71GHz, Nokia, Nokia Shanghai Bell
· R4-2113686, Bandplan for a NR band in the range 52.6GHz – 71GHz, Nokia, Nokia Shanghai Bell
· R4-2113687, On UE Tx RF aspects for a NR band in the range 52.6GHz – 71GHz, Nokia, Nokia Shanghai Bell
· R4-2113688, On UE Rx RF aspects for a NR band in the range 52.6GHz – 71GHz, Nokia, Nokia Shanghai Bell
· R4-2113857, Discussion on the OBUE mask boundary for 52.6 - 71 GHz, NEC
· R4-2113921, Discussion on system parameters for 52.6-71GHz, ZTE Corporation
· R4-2113922, Discussion on BS Tx requirements for 60GHz, ZTE Corporation
· R4-2113923, Discussion on BS Rx requirements for 60GHz, ZTE Corporation
· R4-2113924, Initial coexistence simulation results for 52.6-71GHz, ZTE Corporation
· R4-2113953, 52.6-71 GHz System Parameters, Ericsson
· R4-2113954, On 52.6 to 71 GHz maximum channel bandwidth for 960 kHz, draft LS to RAN1, Ericsson
· R4-2114142, Discussion on general RRM impacts for extending NR operation to 71GHz, Huawei, Hisilicon
· R4-2114143, Discussion on timing requirements for exntending NR operation to 71GHz, Huawei, Hisilicon
· R4-2114144, Discussion on interruption requirements for extending NR operation to 71GHz, Huawei, Hisilicon
· R4-2114145, Discussion on BWP switching requirements for extending NR operation to 71GHz, Huawei, Hisilicon
· R4-2114146, Discussion on measurement gap interruption requirements for extending NR operation to 71GHz, Huawei, Hisilicon
· R4-2114189, Discussion on general aspects for NR 52.6 – 71 GHz RRM, Intel Corporation
· R4-2114190, Interruption requirements for NR 52.6 – 71 GHz, Intel Corporation
· R4-2114191, Discussion on BWP switching delay for NR 52.6 – 71 GHz, Intel Corporation
· R4-2114411, On implementation of FR2 frequency sub-ranges (FR2-1 and FR2-2) in core specifications, Huawei
· R4-2114413, Release independence aspects for the FR2 extension up to 71 GHz, Huawei
· R4-2114478, 60GHz UE transient times and switching times, Qualcomm Incorporated
· R4-2114479, 60GHz Carrier aggregation, Qualcomm Incorporated
· R4-2114480, 60GHz UE TX, Qualcomm Incorporated
· R4-2114572, Impact of higher SCS on interruptions requirements, Qualcomm Incorporated
· R4-2114573, Impact of higher SCS on timing accuracy requirements, Qualcomm Incorporated
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