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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?
	Yes



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 #106bis-e
Working assumption:
Support DBTW for 120 kHz.
· FFS: Support for 480 kHz and 960 kHz
Conclusion:
Do not support gap between consecutive ROs for 480kHz and 960kHz
Agreement:
Same DCI size for DCI 1_0 in CSS regardless of channel access mode (i.e., LBT on/off). 
· Existing DCI size alignment in TS38.212 applies to DCI 1_0 and 0_0 in CSS.
 
Agreement:
· Indication of licensed and unlicensed operation is not explicitly indicated in MIB or PBCH payload.
· FFS: Whether or not to indicate licensed regime by different synchronization raster entries.
· Indication of use of LBT or no-LBT is not explicitly indicated in MIB or PBCH payload.
 
Agreement:
No other values of n other than agreed previously is supported for 120kHz SCS, where parameter ‘n’ is the set of values to determine the first symbols of the candidate SSB blocks for 120kHz SCS in agreement from RAN1 #104-bis-e.
 
Working assumption:
· For {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz, support multiplexing pattern 1 with 96 PRB CORESET#0, and {1, 2} symbol durations
· Note: the working assumption can be confirmed once RAN1 agrees on the number of needed SSB-CORESET0 offsets for 24 and 48 RB CORESET0 based on RAN4 channelization design
 
Agreement:
Additionally, support PRACH length L=571 for 480kHz
 
Agreement:
Support 120 kHz and 480 kHz subcarrier spacing for initial UL BWP for PCell.
 
Working assumption:
For SCS that DBTW is supported, the following fields are used to indicate parameters related to operation of DBTW
· If only 1 bit is needed: subCarrierSpacingCommon
· If 2 bits is needed: subCarrierSpacingCommon, and 1 bit from pdcch-ConfigSIB1 (pending CORESET0 or search space design would allows for this bit), else, use the spare-bit (not the Msg Extension bit)
· The design of CORESET0 and search space shall be done without any consideration to this proposal 
· If 2 bits are needed for both 120kHz and 480/960kHz cases, then use the same bit field combination (i.e. use pdcch-ConfigSIB1 bit for 120/480/960 kHz or spare-bit for 120/480.960 kHz)
· Note: If pdcch-ConfigSIB1 bit is used, the use of controlResourceSetZero (searchSpaceZero) for 120 kHz and   searchSpaceZero (controlResourceSetZero) for 480/960 kHz is not precluded
· FFS: if 3 bits are required
· Note: the working assumption can be confirmed after RAN1 agrees on the number of needed SSB-CORESET0 offsets based on RAN4 channelization design
 
Agreement:
For 120kHz SCS, for  values:
· If 2 bits are available in MIB for , at least support {16, 32, 64}
· If 1 bit is available in MIB for , support {32, 64}
· FFS: methods to indicate more  values without increasing used number of bits, e.g., {16, 32, 64}
· Note: value  < 64 indicates DBTW enabled/supported and operation with shared spectrum.
· Note: For operation without shared spectrum channel access, a UE expects to be configured with  = 64. Use of =64 in shared spectrum is not precluded.
· FFS: 1 bit or 2 bits used for 
 
 
Agreement:
Supported value of n for 480/960kHz SSB slot pattern:
· ALT A) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· same pattern will apply to 480kHz and 960kHz (i.e same N and M for 480 and 960 kHz)
· N = 2, M = 8
· FFS: starting position of n
· ALT B) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· scaled version pattern will apply between 480 and 960 kHz (i.e. N and M for 480kHz, 2N and 2M for 960 kHz)
· N = 2, M = 8
· FFS: starting position of n
· ALT C) slots that do not contain SSB correspond to the slots that do not contain SSB in 120 kHz Case D.
· Note: ALT 4 means that only slots 32-39 for 480 kHz SSB pattern are reserved for UL and 960 kHz SSB pattern is contiguous.
 
Agreement:
For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, use the following table for multiplexing pattern 1:
· FFS: The value of X (>≥ 0)
· FFS: whether or not to use different X value depending on whether DBTW is ON/OFF
· FFS: whether or not to use same or different X value for 480 and 960 kHz
· FFS: whether Y = , or Y=, or whether to remove entries with Y
	Index
	
	Number of search space sets per slot
	
	First symbol index

	0
	0
	1
	1
	0

	1
	0
	2
	1/2
	{0, if  is even}, {7, if  is odd}

	2
	2.5 X
	1
	1
	0

	3
	2.5 X
	2
	1/2
	{0, if  is even}, {7, if  is odd}

	4
	5
	1
	1
	0

	5
	5
	2
	1/2
	{0, if  is even}, {7, if  is odd}

	6
	0
	2
	1/2
	{0, if  is even}, {Y, if  is odd}

	7
	2.5 X
	2
	1/2
	{0, if  is even}, {Y, if  is odd}

	8
	5
	2
	1/2
	{0, if  is even}, {Y, if  is odd}

	9
	7.5 5 + X
	1
	1
	0

	10
	7.5 5 + X
	2
	1/2
	{0, if  is even}, {7, if  is odd}

	11
	7.5 5 + X
	2
	1/2
	{0, if  is even}, {Y, if  is odd}

	12
	0
	1
	2
	0

	13
	5
	1
	2
	0

	14
	Reserved

	15
	Reserved


 

Agreement:
· Multi-slot PDCCH monitoring is based on slots within a slot group
· Each slot group consists of X consecutive slots
· Slot groups are consecutive and non-overlapping
· The start of the first slot group in a subframe is aligned with the subframe boundary
· The start of each slot group is aligned with a slot boundary
· Reporting the BD/CCE budget for X=4/8 slots (for 480/960 kHz resp.) is mandatory (if UE supports the corresponding SCS), and is optional for X=[2]/4 slots (for 480/960 kHz resp.)
· There is a common BD budget for all search spaces
· FFS: Search space configuration
· For Group (1) SS
· A SS is configured to be within YGroup1 consecutive slots within a slot group of X slots
· The location of the YGroup1 consecutive slots within a slot group of X slots is based on a time offset within the slot group based on slot index n0 determined for Group (2) monitoring such that the YGroup1 slots overlap the YGroup2 slots
· The location of the YGroup1 consecutive slots within a slot group of X slots is maintained across different slot groups (unless n0 changes)
· BD attempts for all Group (1) SSs are restricted to fall within the same YGroup1 consecutive slots
· For Group (2) SS
· A SS is configured to be within YGroup2 consecutive slots within a slot group of X slots
· The location of the YGroup2 consecutive slots within a slot group of X slots is maintained across different slot groups (unless n0 changes)
· The reported capability indicates the BD/CCE budget within Y=max(YGroup1, 2) slots per slot group
· Support the following values of YGroup1 and YGroup2
· For X=8: (YGroup1,YGroup2) = (4,2), (2,2), (1,[1 or 2])
· For X=4: (YGroup1,YGroup2) = (2,2), (1,[1 or 2])
· For X=2: (YGroup1,YGroup2) = (1,[1 or 2])
· Group (1) SS: Type 1 CSS with dedicated RRC configuration and type 3 CSS, UE specific SS
· Group (2) SS: Type 1 CSS without dedicated RRC configuration and type 0, 0A, and 2 CSS
Conclusion:
· Do not re-open the discussion potential RB shortage and frequency hopping distance issues for common PUCCH resource sets prior to dedicated PUCCH resource configuration.
· Note: Whether or not the spec explicitly captures error cases related to a potential RB shortage issue will be separately discussed.


Agreement:
· Reuse the existing Rel-15/16 PUCCH configuration Table 9.2.1-1 in 38.213 for configuration of PUCCH resource sets prior to dedicated PUCCH configuration for multi-RB PUCCH formats 0/1
· As previously agreed, the number of RBs for each PUCCH resource in a set is N_RB which is signaled in SIB1
· The lowest-indexed RB for each PUCCH resource is a function of N_RB
· The following example change to 38.213 Section 9.2.1 can be recommended to the editor of 38.213 to use at the editor’s discretion (subject to resolution of the below FFS on the value of X)
---- Start ----
If  and a UE is provided a PUCCH resource by pucch-ResourceCommon and is not provided useInterlacePUCCH-PUSCH in BWP-UplinkCommon
-	the UE determines the lowest PRB index of the PUCCH transmission in the first hop as  and the lowest PRB index of the PUCCH transmission in the second hop as , where  is the total number of initial cyclic shift indexes in the set of initial cyclic shift indexes
-	the UE determines the initial cyclic shift index in the set of initial cyclic shift indexes as 
If  and a UE is provided a PUCCH resource by pucch-ResourceCommon and is not provided useInterlacePUCCH-PUSCH in BWP-UplinkCommon
-	the UE determines the lowest PRB index of the PUCCH transmission in the first hop as  and the lowest PRB index of the PUCCH transmission in the second hop as 
-	the UE determines the initial cyclic shift index in the set of initial cyclic shift indexes as [image: ]
	  ---- End ----
· FFS: Supported value of X. Down-select to one of the following alternatives:
· Alt-1: X = N_RB
· Note: This alternative is mathematically equivalent to Example Construction 1 discussed in RAN1#106-e.
· Alt-2a: X is a fixed value less than N_RB, e.g., 1, N_RB / 2, …
· Alt-2b: X is configurable, e.g., via SIB1
· FFS: Whether or not the spec explicitly captures either or both of the following error cases related to a potential RB shortage issue:
· Case 1: Some of the RBs of a PUCCH resource fall outside the initial UL BWP
· Case 2: An indicated PUCCH resource with r_PUCCH ≥ 8 overlaps the RBs of a PUCCH resource with r_PUCCH < 8. 
· FFS: Whether or not special handling for PUCCH resource set index 15 is necessary.

[bookmark: _Hlk85202687]Agreement:
· Update the following RAN1#106-e agreement to clarify that the number of RBs can be configured separately per PUCCH resource
Update of RAN1#106-e Agreement:
· Support an RRC parameter to configure the number of RBs for a per PUCCH resource for each of enhanced PUCCH formats 0, 1, and 4
· The parameter is provided by dedicated signaling (per UE) per BWP
· Update the description of the RRC parameter accordingly within the RRC parameter email thread

Agreement:
· In the RAN1#106bis-e agreement on construction of PUCCH resource sets prior to dedicated PUCCH configuration, the following is supported at least for PUCCH resource set indices 0 .. 14 in Table 9.2.1-1 (Alt-1 in the agreement):
· 
· FFS: Down select to one of the following alternatives for PUCCH resource set index 15
· Alt-a: 
· Alt-b: Alternative handling (to be defined)

Conclusion:
· For a common PUCCH resource set prior to dedicated PUCCH resource configuration, for some values of r_PUCCH, the corresponding PUCCH resource may not be fully contained within the initial UL BWP. The UE does not expect to receive a PRI and determine a value of r_PUCCH for which the corresponding PUCCH resource is not fully contained within the initial UL BWP
· It is left to gNB implementation to avoid such an error case, i.e., this is not explicitly captured in specifications

Conclusion:
For enhanced (multi-RB) PF0/1, enhancement to the cyclic shift definition is not supported in Rel-17.

Agreement:
For maxNumberRxTxBeamSwitchDL, support 1, 4 and 7 as candidate values for 960 kHz in addition to the agreed candidate value 2.
· Note: this is Alt-1 from the RAN1#106 agreement.


Agreement:
For additional beam switching time delay d of 120 kHz, support 28 symbols. 
· Note: this is Alt-2 from the RAN1#106 agreement.

Agreement:
For additional beam switching time delay d of 480 kHz, introduce UE capability signalling which indicates 56 symbols or 112 symbols.

Conclusion:
For candidate values of timeDurationForQCL, beamSwitchTiming and beamReportTiming, 
· No additional candidate values are supported for 120 kHz, 480 kHz and 960 kHz 
· Note: this is Alt-1 from the RAN1#106 agreement.

Agreement:
Like in Rel-15, a minimum guard period Y between two SRS resources of an SRS resource set for antenna switching is supported for 480 kHz and 960 kHz
· FFS: Whether to define different values of Y for 480 kHz and 960 kHz or not
· FFS: Values of Y dependent on RAN4 feedback on the switching time requirement

Agreement:
The working assumption in RAN1#106-e is confirmed with the following update:
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
· When two TCI states are indicated, reuse Rel-16 association rules to apply the two TCI states for each PDSCH scheduled by a multi-PDSCH scheduling DCI
· 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
· Within the TDRA table for multi-PDSCH scheduling, the UE does not expect to be configured with the higher layer parameter repetitionNumber

Agreement:
For 480 kHz and/or 960 kHz SCS, for rank 1 PDSCH with type-1 or type-2 DMRS, 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
· Note: The same UE indication method is used for both type-1 and type-2 DMRS 

Agreement:
Support an indication to the UE via RRC where the UE is able to assume that FD-OCC is not applied to all the antenna port(s) for DMRS which is(are) applicable for rank 1 PDSCH.

Agreement:
For NR operation with 480 kHz and/or 960 kHz SCS, the value range of k0 is 0 ~ 128.

Agreement:
For NR operation with 480 kHz and/or 960 kHz SCS, the value range for k2 is 0 ~ 128.

Agreement:
For NR operation with 480 kHz and/or 960 kHz SCS, the value range of k1 indicated in RRC is -1 ~ 127 for DCI format 1_1 and 0 ~ 127 for DCI format 1_2.
· Note: this does not imply that DCI format 1_2 supports multi-PDSCH scheduling

Agreement:
· For NR operation with 480 kHz and/or 960 kHz SCS, j = 11 for 480 kHz and j = 21 for 960 kHz for determination of the default PUSCH time domain resource allocation (in 38.214 Section 6.1.2.1.1).
· When the field k2 is absent in RRC, the UE applies the value 11 when PUSCH SCS is 480 kHz; and the value 21 when PUSCH SCS is 960 kHz for k2. 

Conclusion:
There’s no consensus in RAN1 to introduce other values of N1, N2 and N3 for NR operation with 480 and/or 960 kHz SCS in Rel-17.

Conclusion:
There’s no consensus in RAN1 to introduce (Ng = 16, Ns = 2, L = 1) and/or (Ng = 16, Ns = 4, L = 1) for NR operation in FR2-2 with DFT-s-OFDM in Rel-17.
· 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

Agreement:
For NR operation with 480 kHz and/or 960 kHz SCS, decide the set of values for PDSCH-to-HARQ_feedback timing indicator field in DCI format 1_0 in RAN1#107-e.
· Option 1: {4, 8, 12, 16, 20, 24, 28, 32} for 480 kHz and {8, 16, 24, 32, 40, 48, 56, 64} for 960 kHz
· Option 2: {7, 8, 9, 10, 11, 12, 13, 14} for 480 kHz and {13, 14, 15, 16, 17, 18, 19, 20} for 960 kHz
· Option 2a: {1, 2, 3, 4, 5, 6, 7, 8} (same as in existing specification)
· Note: the actual slot offset of k1 is the indicated value + offset where offset is ceil(N1/14)
· Other options are not precluded  

Agreement:
Remove [] from previous agreed Z3 values for NR operation with 480 and 960 kHz SCS. That is,
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.
Table:  CSI computation delay requirement 2
	
	Z1 [symbols]
	Z2 [symbols]
	Z3 [symbols]

	
	Z1
	Z’1
	Z2
	Z’2
	Z3
	Z’3

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

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




Agreement:
For NR operation with 480 kHz and/or 960 kHz SCS, CSI computation delay requirement 2 is always applied at least for the case of same SCS operation.
· FFS: whether CSI computation delay requirement 2 is always applied in the case of mixed SCS of PDCCH, CSI-RS and PUSCH.

Conclusion:
In Rel-17, for NR operation with 480 and/or 960 kHz SCS, no other values of Z1, Z2 and Z3 is supported.

Conclusion:
In Rel-17, for NR operation in FR2-2, increased PTRS frequency density for Rel-15 PTRS pattern is not supported for CP-OFDM when the allocated number of RB <= 32. 

Conclusion:
In Rel-17, for NR operation in FR2-2, PTRS enhancement is not supported for CP-OFDM.

Agreement:
Confirm the working assumption from RAN1#106-e with the following modification.
Working assumption: (RAN1#106-e)
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
· Note: Further limitations (in addition to what was agreed earlier) on the maximum number of PDSCHs or PUSCHs can be separately discussed for all SCSs.

Working assumption:
UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group with a Type 2 codebook. 
· If time bundling operation is supported, this working assumption can be revisited

Agreement:
For a PDSCH that is scheduled by multi-PDSCH scheduling DCI and is skipped due to collision with semi-static UL symbol(s),
· For Type-1 HARQ-ACK codebook generation, the PDSCH is not considered and the HARQ-ACK bit corresponding to the PDSCH is not reported by UE.
· Note: Rel-16 procedure can be reused to handle this case.
· For Type-2 HARQ-ACK codebook generation, UE reports NACK for the PDSCH.
· FFS on HARQ-ACK bit ordering
· Note: Codebook generation in case time domain bundling is enabled can be separately discussed if time domain bundling is supported.
Agreement:
For generating type-2 HARQ-ACK codebook corresponding to a DCI that can schedule multiple PDSCHs,
· HARQ-ACK bit corresponding to SPS PDSCH release or SCell dormancy indication without scheduled PDSCH, belongs to the first sub-codebook (which is defined in the previous agreement made in RAN1#105-e)

Agreement:
For two multi-PDSCH (or two multi-PUSCH) scheduling DCIs, UE does not expect any of the scheduled PDSCHs (or PUSCHs) and the scheduling DCI to lead to out-of-order scheduling.
· FFS: whether to allow OOO scheduling for the following two cases:
· for the case of one multi-PDSCH (or multi-PUSCH) scheduling DCI and one single-PDSCH (or single-PUSCH) scheduling DCI, where multi-PDSCH (or multi-PUSCH) scheduling DCI schedules more than one PDSCH (or PUSCH)
· for the case where two multi-PDSCH (or multi-PUSCH) scheduling DCIs end in the same symbol but two multi-PDSCH (or multi-PUSCH) scheduling DCIs have overlapping spans, where the span is defined from the beginning of the first scheduled SLIV till the end of the last scheduled SLIV
· Note: The above FFS aspect applies only to multi-PDSCH and multi-PUSCH scheduling with single DCI

[bookmark: _Hlk85573509]Agreement:
For multiple PDSCHs (or PUSCHs) scheduled by a single DCI,
· Rel-15/16 behavior that is described in TS 38.213 Clauses 11 and 11.1 for a PDSCH (or PUSCH) indicated by DCI also applies for multiple PDSCHs (or PUSCHs) schedule by a single DCI.
· If one of multiple PDSCHs (or PUSCHs) scheduled by the DCI collides with a flexible symbol (indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated),
· If that PUSCH is collided with SSB symbols indicated by ssb-PositionsInBurst [or symbol(s) indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set], the HARQ process number increment is skipped for the PUSCH.
· Otherwise, the HARQ process number increment is not skipped for that PDSCH (or PUSCH).
Conclusion:
For a DCI that can scheduled multiple PDSCHs (or PUSCHs), HARQ process number indicated in the DCI is applied to the first valid PDSCH (or PUSCH).
· Note: This is the consequence of previous agreements.

Agreement:
For single TRP operation, for 480/960 kHz SCS,
· A UE does not expect to be scheduled with more than one unicast PDSCH in a slot, by a single DCI or multiple DCIs.
· A UE does not expect to be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs.

Agreement:
For a DCI that can schedule multiple PDSCHs, and if RRC parameter configures that two codeword transmission is enabled,
· MCS for the 2nd TB: This appears only once in the DCI and applies commonly to the 2nd TB of each PDSCH
· NDI for the 2nd TB: This is signaled per PDSCH and applies to the 2nd TB of each PDSCH
· RV for the 2nd TB: This is signaled per PDSCH, with 2 bits if only a single PDSCH is scheduled or 1 bit for each PDSCH otherwise and applies to the 2nd TB of each PDSCH
· FFS: the maximum number of PDSCHs when 2 TB is enabled or when 2 TB is scheduled

Agreement:
· When UE indicates a capability for beam correspondence with beamCorrespondenceWithoutUL-BeamSweeping ={1}, support 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: The case when UE does not indicate a capability for beam correspondence
· Note: The UE should meet local regulatory requirements

[bookmark: _Hlk85574954]Conclusion:
There is no consensus to support explicitly introducing in the spec using single LBT covering multiple CCs under CA.
· Note: This does not rule out gNB/UE implementation to perform single LBT to cover multiple CCs. However, the EDT needs to be selected such that if interference on one of the CCs exceeds the CC EDT, the LBT is declared as failed

Agreement:
Confirm the WA with the following updates: 
For energy measurement in 5us observation slot, when performing single measurement, the location of the measurement within the 5us is left for implementation, i.e., anywhere within the 5us.

Conclusion:
There is no consensus to support CCA or eCCA based receiver assistance with new RTS/CTS type transmission

Agreement:
Support extending Rel.16 L3-RSSI to unlicensed operation in FR2-2
· Introduce RRC configuration for reference SCS, measurement duration, and measurement bandwidth
· Extend the reference SCS/CP field (ref-SCS-CP-r16) and measurement duration field (measDurationSymbols-r16) in RMTC-Config
· FFS value range and valid combinations for ref-SCS-CP-r16 and measDurationSymbols-r16
· Introduce parameter in RMTC-Config to indicate the measurement bandwidth
· FFS: Value range for measurement bandwidth
· For the QCL Type-D of L3-RSSI measurement, down-select one or both of the following alternatives
· Alt 1: gNB configures the beam when configures the L3-RSSI measurement
· Alt 2: Use the QCL type-D of the latest received PDSCH and the latest monitored CORESET

Conclusion:
There is no consensus to support per beam LBT mode or no-LBT mode UE specific gNB indication.

Conclusion:
For regions where LBT is not mandated, there is no consensus to introduce L1 signalling for gNB to indicate to the UE if the operation is in LBT mode or no-LBT mode. Note this is different from the DCI field indicate the LBT type for UL transmission. 

Conclusion:
There is no consensus to introduce CWS Adjustment for unlicensed operation in FR2-2

Conclusion:
There is no consensus to introduce CAPC for unlicensed operation in FR2-2



Agreements for RAN1 #107-e
Agreement
· Support DBTW with 480 and 960 kHz SCS.
· For licensed and unlicensed operation, support 64 candidate SSB positions in a half frame 
· Working assumption: Use 2 bits for Q: 
· SubcarrierSpacingCommon
· spare bit in MIB
· Send LS to RAN2 for confirming the use of the spare bit in MIB
· The use of 2 bits for Q can be revisited if RAN2 tells RAN1 that the spare bit cannot be used

R1-2112614	[Draft] LS on initial access for 60 GHz	Intel Corporation
Final LS endorsed in R1-2112805.

Agreement
Confirm the following working assumptions:
· (From #106-bis-e) Support DBTW for 120 kHz.
· (From #106-e) For 120kHz SSB, the number of candidates SSBs in a half frame is 64.

Agreement
For SCS that support DBTW, UE derives the QCL relation between candidate SSBs by the value of  , where  is the candidate SSB index.

Conclusion
· The bit-width of ssb-PositionsInBurst in SIB1 and ServingCellConfigCommon is kept the same as in Rel-15 (i.e., 16-bits in SIB1 and 64-bits in ServingCellConfigCommon).

Agreement
If multiplexing pattern 3 for 480 and 960 kHz is supported, the TDRA allocation table C is updated as follows:
· Row index 6 (previously reserved) is set to
· Dmrs-TypeA-Position: 2,3
· PDSCH mapping type: Type B
· K0 : 0
· S = 11
· L = 2

Agreement
Finalizing PRACH slot index for 480 and 960 kHz (removal of bracket of previous agreement)
· when number of PRACH slots in a reference slot is 1,
·   for 480kHz and  for 960kHz PRACH
· when the number of PRACH slots in a reference slot is 2,
·  for 480kHz and  for 960kHz PRACH 

Agreement
Update the Table 8.1-2 in TS38.213 to indicate the Ngap (gap between valid RO and SS/PBCH) for 480 kHz and 960 kHz SCS as follows:
·  for 480 kHz
·  for 960 kHz;

Agreement
For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than 𝑁 symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where 𝑁=16 for 𝜇=5, 𝑁=32 for 𝜇=6, and 𝜇 is the SCS configuration for the active UL BWP. For a PUSCH transmission with repetition Type B, this applies to each actual repetition for PUSCH transmission [6, TS 38.214].

Conclusion:
 as part of gap between last symbol of PDCCH order reception and first symbol of the PRACH transmission for FR2-2 uses the same value as FR2-1 (i.e. single value for FR2).

Agreement
· For 480 kHz, slot index, n, that contain SSB are:
· n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, 16,17,18,19,20,21,22,23, 24,25,26,27,28,29,30,31}
· For 960 kHz, slot index, n, that contain SSB are:
· n = {0,1,2,3,4,5,6,7, 8,9,10,11,12,13,14,15, 16,17,18,19,20,21,22,23, 24,25,26,27,28,29,30,31}

Agreement
For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {120, 120} kHz,
· use Table 13-12 in TS38.213 for multiplexing pattern 1,
· use Table 13-15 in TS38.213 for multiplexing pattern 3.

Agreement
For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, parameter X from previous RAN1 agreement is set to:
· X = 1.25 for 480 kHz
· X = 0.625 for 960 kHz

Conclusion:
For FR2-2, support the same mechanism as in Rel-16 for extended RAR window for both 4-step and 2-step RACH.

Agreement
For a Type-2 random access procedure, a UE transmits a PUSCH, when applicable, after transmitting a PRACH. The UE encodes a transport block provided for the PUSCH transmission using redundancy version number 0. The PUSCH transmission is after the PRACH transmission by at least  symbols where  for  and  for , and  is the SCS configuration for the active UL BWP.

Agreement
For 480 and 960 kHz, supported DBTW lengths are:
· {1.25, 1, 0.75, 0.5, 0.25, 0.125, X} ms, where X = 0.0625 if Q=8 is supported and X is removed if Q=8 is not supported. 

Agreement
SSB-PositionQCL-Relation IE to indicate QCL relationship between SSB positions for FR2-2 are same set of values supported for  in MIB.

Agreement
For operation with shared spectrum access, for SS/PBCH block and CORESET#0 multiplexing pattern 3, a UE monitors PDCCH in the Type0-PDCCH CSS set over slots that include Type0-PDCCH monitoring occasions associated with SS/PBCH blocks that are quasi co-located with the SS/PBCH block that provides a CORESET for Type0-PDCCH CSS set.

Agreement
For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, parameter Y from previous RAN1 agreement is Y = .

Agreement
· For 480kHz and 960kHz PRACH, reuse the RA-RNTI and MSGB-RNTI formula as FR2 and express the slot indexes t_id based on 120kHz SCS:
· RA-RNTI =1+s_id+14×t_id+14×80×f_id +14×80×8×ul_carrier_id
· MSGB-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2
· where the subcarrier spacing to determine t_id is based on the value of µ specified in clause 5.3.2 in TS 38.211 [8] for µ = {0, 1, 2, 3}
· for µ = {5, 6}, t_id is the index of the 120 kHz slot in a system frame that contains the PRACH occasion (0 ≤ t_id < 80).
· Note: As per previous RAN1 agreement, there is only one 480 or 960 kHz PRACH slot in a 120kHz slot, such that RA-RNTI and MSGB-RNTI does not result in ID collision.
· Send LS to RAN2 on the updates on RA-RNTI and MSGB-RNTI.

R1-2112734	[Draft] LS on RA-RNTI and MSGB-RNTI for 480 and 960 kHz	Intel Corporation
Final LS endorsed in R1-2112832 (with removal of “first” in text referring to the captured agreement)

Agreement
· Same  values using the same set of signaling bits are supported for 120, 480, and 960 kHz.
· Supported values of : {16, 32, 64}
· Note:
· For operation with shared spectrum channel access, any supported value of  can be indicated and value < 64 indicates DBTW enabled
· UE is expected to be configured with =64 in licensed operations
· For operation with and without shared spectrum channel access, =64 indicates that the SS/PBCH block index and the candidate SS/PBCH block index have a one-to-one mapping relationship.


Working assumption
For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz,
· After supporting entries for multiplexing pattern 1 for the agreed pairs of (, ) ={(24, 2), (48, 1), (48,2)} (with required RB offsets), if additional entries are left, support multiplex pattern 3 with 24 PRB and 2 symbol duration, and multiplexing pattern 3 with 48 PRB and 2 symbol duration.

Working assumption
For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, 
· After supporting entries for multiplexing pattern 1 for the agreed pairs of (, ) ={(24, 2), (48, 1), (48,2)} (with required RB offsets) and multiplex pattern 3 with 24 and 48 PRB and 2 symbol duration (with required RB offsets), if additional entries are left, support multiplexing pattern 1 with 96 PRB and 2 symbol duration
· Note: the working assumption can be confirmed once RAN1 agrees on the number of needed SSB-CORESET0 offsets for 24 and 48 RB CORESET0 based on RAN4 channelization design.

Agreement
· If  is indicated, the same interpretation of ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon as in Rel-16 is supported, i.e.:
· A bit set to 1 at position  indicates SS/PBCH block index k-1
· The UE assumes that a bit at position k >  is set to 0
· For ssb-PositionsInBurst in SIB1, the UE assumes that a bit at groupPresence corresponding to a SS/PBCH block index ≥  is set to 0
· Note: for ssb-PositionsInBurst in SIB1, position k corresponds to the SS/PBCH block index indicated by a bit in inOneGroup and a bit in groupPresence
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommonSIB,
· for MSB k, k≥1, of inOneGroup and MSB m, m≥1, of groupPresense of ssb-PositionsInBurst:
· if MSB k of inOneGroup and MSB m of groupPresense are set to 1, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 may be transmitted; 
· if MSB k of inOneGroup or MSB m of groupPresense is set to 0, the UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to ‘SSB index’ equal to k-1+(m-1)×8 is not transmitted; 
· In operation with shared spectrum in 60 GHz, for ssb-PositionsInBurst in ServingCellConfigCommon,
· ssb-PositionsInBurst bits correspond to supported ‘SSB indices’,
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to indicated bit(s) may be transmitted;
· and UE assumes that SSB(s) within DBTW with ‘candidate SSB index(es)’ corresponding to not indicated bit(s) are not transmitted
· Note to spec editor: The above three bullets maintain the same behavior as Rel-16 NR-U


Agreement
Update the Table 6.3.3.2-1 in TS 38.211 as follows:
· 

Table 6.3.3.2-1: Supported combinations of  and , and the corresponding value of .

	

	 for PRACH
	
 for PUSCH
	
, allocation expressed in number of RBs for PUSCH
	


	...
	...
	...
	...
	...

	139
	120
	120
	12
	2

	139
	120
	480
	3
	2 1

	139
	120
	960
	2
	2 23

	139
	480
	120
	48
	2

	139
	480
	480
	12
	2

	139
	480
	960
	6
	2

	139
	960
	120
	96
	2

	139
	960
	480
	24
	2

	139
	960
	960
	12
	2

	571
	120
	120
	48
	2

	571
	120
	480
	12
	21

	571
	120
	960
	67
	247

	571
	480
	120
	192
	2

	571
	480
	480
	48
	2

	571
	480
	960
	24
	2

	
	
	
	
	

	
	
	
	
	

	1151
	120
	120
	96 97
	1 6

	1151
	120
	480
	24 25
	1 24 23

	1151
	120
	960
	12 13
	1 48 45



Agreement
· The following limits apply for multi-slot monitoring within the group of X slots
· The maximum number of monitored PDCCH candidates per X=4 slots for a DL BWP with 480 kHz SCS configuration for a single serving cell is 20.
· The maximum number of monitored PDCCH candidates per X=8 slots for a DL BWP with 960 kHz SCS configuration for a single serving cell is 20.
· The maximum number of non-overlapped CCEs per X=4 slots for a DL BWP with 480 kHz SCS configuration for a single serving cell is 32.
· The maximum number of non-overlapped CCEs per X=8 slots for a DL BWP with 960 kHz SCS configuration for a single serving cell is 32.
· Note: Search spaces monitoring within the group of X slots will be additionally defined

[bookmark: _Hlk88187306]Agreement
· For Group (1) SS: Type 1 CSS with dedicated RRC configuration and type 3 CSS, UE specific SS
· A SS is monitored within Y consecutive slots within a slot group of X slots
· The Y consecutive slots can be located anywhere within the slot group of X slots
· Note: There is no requirement to align the Y consecutive slots across UEs or with slot n0
· The location of the Y consecutive slots within the slot group of X slots is maintained across different slot groups
· BD attempts for all Group (1) SSs are restricted to fall within the same Y consecutive slots
· For Group (2) SS: Type 1 CSS without dedicated RRC configuration and type 0, 0A, and 2 CSS
· SS monitoring locations can be anywhere within a slot group of X slots, with the following exception
· BD attempts for Type0-CSS for SSB/CORESET 0 multiplexing pattern 1, and additionally for Type0A/2-CSS if searchSpaceId = 0, occur in slots with index n0 and n0+X0, where n0 is as in Rel-15, X0=4 for 480 kHz SCS and X0=8 for 960 kHz SCS.
· Supported combinations of (X,Y)
· A UE capable of multi-slot monitoring mandatorily supports
· For SCS 480 kHz: (X,Y) = (4,1)
· For SCS 960 kHz: (X,Y) = (8,1)
· A UE capable of multi-slot monitoring optionally supports
· For SCS 480 kHz: (X,Y) = (4,2)
· For SCS 960 kHz: (X,Y) = (8,4), (4,2), (4,1)
· Working assumption: BD/CCE budget for (4,2), (4,1) is half that of X=8
· A UE capable of multi-slot monitoring mandatorily supports the following PDCCH monitoring within Y slots
· For Y>1: FG3-1 (monitoring Group (1) SSs in the first 3 OFDM symbols of each of the Y slots)
· For 960 kHz SCS For Y=1: FG3-5b with set1 = (7, 3)
· [FL Note: The first number is the minimum gap in symbols between the start of two spans, the second number is the span duration in symbols (cf. TS 38.822)]
· For 480 kHz SCS For Y=1: FG3-5b with set2 = (4, 3) and (7, 3) with a modification with maximum two monitoring spans in a slot
· [FL Note: The first number is the minimum gap in symbols between the start of two spans, the second number is the span duration in symbols (cf. TS 38.822)]
· The following supersedes FG3-5b and FG3-1 definition:
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot group of X slots per scheduled CC for FDD
· Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot group of X slots per scheduled CC for TDD


Working assumption
The following values are adopted as minimum value of  for 120/480/960 kHz
· Support only search space set group switching processing capability 1 with the following values

	
	Minimum  value for
 UE processing capability 1 [symbols]

	3
	40

	5
	160

	6
	320




Agreement
· SS set overbooking can be allowed with multi-slot PDCCH monitoring capability same as the current specification but applied per slot group, i.e., SS set overbooking is allowed for USS in PCell and PSCell, and UE expects no overbooking for CSS in PCell and PSCell and no overbooking in SCell.
· The dropping rule for multi-slot PDCCH monitoring capability is the same as the current specification but evaluated per slot group, i.e., a UE drops UE specific search space set(s) in a slot group with higher index when SS sets are overbooked.
· Additional dropping rules are not precluded

Agreement
For DMRS of enhanced PF1 support a single sequence of length equal to the total number of mapped REs of the PUCCH resource is used. The spreading factor for DMRS of enhanced PF1 is defined in the same way as Rel-16.
· Note: this clarifies Alt-1 from the RAN1#104 agreement

Agreement
In the RAN1#106bis-e agreements on construction of PUCCH resource sets prior to dedicated PUCCH configuration, the following is supported for PUCCH resource set index 15 in Table 9.2.1-1:
· 

Agreement
· For DMRS of enhanced (multi-RB) PF4, Type-2 low PAPR sequence of length equal to the total number of mapped REs of the PUCCH resource is supported if dmrs-UplinkTransformPrecodingPUCCH is configured and pi2BPSK is configured for the PUCCH resource. 
· FFS: For DMRS of enhanced (multi-RB) PF4, whether or not Type-1 low PAPR sequence of length equal to the total number of mapped REs of the PUCCH resource is supported if pi2BPSK is configured for the PUCCH resource.
· If Type-1 low PAPR sequence of length equal to the total number of mapped REs of the PUCCH resource is not supported for DMRS of enhanced (multi-RB) PF4 in FR2-2 if pi2BPSK is configured for the PUCCH resource, it will be separately discussed whether to support FG 16-6b in FR2-2 in UE feature discussion.
· Update the prior agreement from RAN1#104bis-e as follows:
Agreement (RAN1#104bis-e):
· For DMRS of enhanced PF4, if pi2BPSK is not configured for the PUCCH resource, a Type-1 low PAPR sequence of length equal to the total number of mapped REs of the PUCCH resource is used. Cyclic shifts are defined in the same was as Rel-15/16 for PF4 (Alt-1 in agreement from RAN1#104-e).

Agreement
For Case 2 for single TRP and PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL 
· Multiple QCL assumptions are applied as per Rel-16
· The following Rel-16 rule is applied for each PDSCH < timeDurationForQCL:
· The UE may assume that the DM-RS ports of a PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE.
· The Rel-16 rule corresponding to tci-PresentInDCI present and not present is applied for each PDSCH ≥ timeDurationForQCL:
· Note: there might be no need for specification impact from this agreement

Agreement
For multi-TRP with multi-PDSCH scheduling and offset for any scheduled PDSCH < timeDurationForQCL 
· Multiple QCL assumptions are applied as per Rel-16
· The following Rel-16 rules are applied for each PDSCH with scheduling offset < timeDurationForQCL:
-    If a UE is configured with enableDefaultTCI-StatePerCoresetPoolIndex and the UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets, 
-    the UE may assume that the DM-RS ports of PDSCH associated with a value of coresetPoolIndex of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId among CORESETs, which are configured with the same value of coresetPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of coresetPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE.
· The Rel-16 rule corresponding to tci-PresentInDCI present and not present is applied for each PDSCH with scheduling offset ≥ timeDurationForQCL.
 
Agreement
For multi-TRP with multi-PDSCH scheduling and offset for any scheduled PDSCH < timeDurationForQCL 
· Multiple QCL assumptions are applied as per Rel-16
· The following Rel-16 rules are applied for each PDSCH with scheduling offset < timeDurationForQCL:
-    If a UE is configured with enableTwoDefaultTCI-States, and at least one TCI codepoint indicates two TCI states, the UE may assume that the DM-RS ports of PDSCH or PDSCH transmission occasions of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states. When the UE is configured by higher layer parameter repetitionScheme set to 'tdmSchemeA' or is configured with higher layer parameter repetitionNumber, and the offset between the reception of the DL DCI and the first PDSCH transmission occasion is less than the threshold timeDurationForQCL, the mapping of the TCI states to PDSCH transmission occasions is determined according to clause 5.1.2.1 by replacing the indicated TCI states with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states based on the activated TCI states in the slot with the first PDSCH transmission occasion.
· The Rel-16 rule corresponding to tci-PresentInDCI present and not present is applied for each PDSCH with scheduling offset ≥ timeDurationForQCL.

Agreement
For NR operation with 480 kHz and/or 960 kHz SCS, CSI computation delay requirement 2 is always applied in the case of mixed SCS of PDCCH, CSI-RS and PUSCH.
· Note: this applies when any one of the SCSs for PDCCH, CSI-RS, and PUSCH is 480 kHz or 960 kHz

Agreement
UE behavior where all CPUs are occupied when UE processes the CSI report corresponding to the delay requirement 1 is not applicable for NR operation with 480 kHz and/or 960 kHz SCS.
· The following example change to 38.214 Section 5.2.1.6 can be recommended to the editor to use at the editor’s discretion
--- Unchanged parts omitted ---
if max{ µPDCCH, µCSI-RS, µUL} ≤ 3, and if a CSI report is aperiodically triggered without transmitting a PUSCH with either transport block or HARQ-ACK or both when L = 0 CPUs are occupied, where the CSI corresponds to a single CSI with wideband frequency-granularity and to at most 4 CSI-RS ports in a single resource without CRI report and where codebookType is set to 'typeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', ,
--- Unchanged parts omitted ---

Agreement
For NR operation with 480 kHz and/or 960 kHz SCS, scale the corresponding values of 120 kHz SCS by 4 and 8 for 480 kHz and 960 kHz SCS respectively for the following UE timeline parameters for single and multi-PDSCH/PUSCH scheduling to maintain the same absolute time duration as that of 120 kHz SCS in FR2.
· HARQ-ACK information in response to a SPS PDSCH release, N in 38.213 Section 10.2
· HARQ-ACK information in response to a detection of a DCI format 1_1 indicating Scell dormancy, N in 38.213 Section 10.3
· Determination of the resource allocation table to be used for PUSCH, Δ in 38.214 Section 6.1.2.1.1
· UE PDSCH reception preparation time with cross carrier scheduling with different subcarrier spacings for PDCCH and PDSCH, Npdsch in 38.214 Section 5.5
· Application delay of the minimum scheduling offset restriction, Zµ in 38.214 Section 5.3.1

Agreement
From RAN1 perspective, for NR operation with 480 kHz and/or 960 kHz SCS, the value of minimum time gap for wake-up and Scell dormancy indication (DCI format 2_6) is scaled by 4 and 8 of the corresponding value of 120 kHz SCS for 480 kHz and 960 kHz SCS respectively.
· Note: X in 38.213 Section 10.3 and 38.133 Section 8.2.1.2.7.
· Send LS to RAN4 to inform about RAN1’s agreement of the reference values and ask RAN4 to make final decision

R1-2112638	[Draft] LS on the minimum time gap for wake-up and Scell dormancy indication for NR operation in 52.6 to 71 GHz	Moderator (vivo)
Final LS endorsed in R1-2112639.

Agreement
For NR operation with 480 kHz and/or 960 kHz SCS, select the following as the set of values for PDSCH-to-HARQ_feedback timing indicator field in DCI format 1_0.
· {7, 8, 12, 16, 20, 24, 28, 32} for 480 kHz and {13, 16, 24, 32, 40, 48, 56, 64} for 960 kHz

Conclusion
For NR operation with 480 kHz and/or 960 kHz SCS, d1,1 and d2 (to derive Tproc,1 in PDSCH processing time) and d2,1 and d2 (to derive Tproc,2 in PUSCH preparation time) reuse the values for Rel-16.

Agreement
· For multi-PDSCH or multi-PUSCH scheduling DCI, FDRA enhancement is deprioritized in Rel-17.

Agreement
· For multi-TRP operation, for 480/960 kHz SCS, 
· A UE does not expect to be scheduled with more than one unicast PDSCH in a slot, by a single DCI or multiple DCIs, from the same TRP.
· A UE does not expect to be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs, from the same TRP.
· Note: This does not preclude a UE being scheduled with two PDSCHs (or two PUSCHs) in the same slot from two different TRPs for multi-DCI based multi-TRP mechanism.

Agreement
· For a DCI that can schedule multiple PDSCHs, CBGTI and CBGFI fields are not present in the DCI.
· UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the serving cell with a Type 1 codebook.
· Confirm the working assumption from RAN1#106bis-e with the following modification.
Working assumption: (RAN1#106bis-e)
· UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group with a Type 2 codebook. 
· If time bundling operation is supported, this working assumption can be revisited

Agreement
For 480/960 kHz SCS, CBG-based HARQ cannot be configured for uplink and downlink.

Agreement
· The maximum number of PDSCHs that can be scheduled with a single DCI in Rel-17 is also 8 when 2 TB is enabled or when 2 TB is scheduled, for SCS of 120, 480 and 960 kHz.
· Note: This is to handle FFS (the maximum number of PDSCHs when 2 TB is enabled or when 2 TB is scheduled) in previous agreement in RAN1#106bis-e.

Agreement
For multi-PUSCH scheduling DCI in Rel-17, support intra-slot frequency hopping which is applicable to each of multiple PUSCH transmissions scheduled by the DCI, and do not support inter-slot frequency hopping.

R1-2112703	Summary #3 of PDSCH/PUSCH enhancements (Scheduling/HARQ)	Moderator (LG Electronics)

Agreement
For multi-PDSCH scheduling with a single DCI
· Introduce a new RRC parameter, e.g., enableTimeDomainHARQ-Bundling, to enable time domain bundling operation for type-1 HARQ-ACK codebook per serving cell.
· If the RRC parameter enables time domain bundling operation,
· To determine the set of candidate PDSCH reception occasions,
· A row index is removed if at least one symbol of every PDSCH associated with the row index is configured as semi-static UL. (NOTE: This is similar to the case of slot aggregated PDSCH in Rel-16)
· Pruning procedure in Rel-16 is performed based on the last configured SLIV of each row index.
· Logical AND operation is applied across all valid PDSCHs associated with a determined candidate PDSCH reception occasion, at least for 1-TB case.
· FFS: UE does not expect the last scheduled SLIV overlaps with a semi-static UL symbol when parameter enableTimeDomainHARQ-Bundling is configured

Agreement
· If a UE is configured with a TDRA table in which one or more rows contain multiple SLIVs for PDSCH for DCI format 1_1, the UE does not expect to be configured with repetitionNumber for the TDRA table, and if pdsch-AggregationFactor is configued in PDSCH-config, it does not apply to DCI format 1_1.
· Note: repetitionNumber cannot be configured with pdsch-TimeDomainAllocationListDCI-1-2 as in Rel-16.
· Note: Under agenda item 8.2.4, in RAN1#106-bis, it was already agreed that within the TDRA table for multi-PDSCH scheduling, the UE does not expect to be configured with the higher layer parameter repetitionNumber.
· Note: These does not preclude pdsch-AggregationFactor can be configured and applies to DCI format 1_2
· If a UE is configured with a TDRA table in which one or more rows contain multiple SLIVs for PUSCH for DCI format 0_1, the UE does not expect to be configured with numberOfRepetitions for the TDRA table, and if pusch-AggregationFactor is configued in PUSCH-config, it does not apply to DCI format 0_1.
· Note: These does not preclude numberOfRepetitions is configured for TDRA table corresponding to DCI format 0_2
· Note: These does not preclude pusch-AggregationFactor can be configured and applies to DCI format 0_2

Agreement
· For type-2 HARQ-ACK codebook generation, HARQ-ACK bit ordering is based on configured SLIV position in the indicated TDRA row index, regardless of the validity of each scheduled PDSCH.

Agreement
· There is no consensus in RAN1 to support that HARQ-ACK information corresponding to different PDSCHs scheduled by a single DCI is carried over multiple PUCCHs in Rel-17.

Agreement
For multi-PDSCH scheduling with a single DCI
· Introduce a new RRC parameter, e.g., numberOfHARQ-BundlingGroups, to configure the number of HARQ bundling groups with value range {1, 2, 4} for type-2 HARQ-ACK codebook per serving cell.
· If the RRC parameter is not configured for a serving cell, time domain bundling for type-2 HARQ-ACK codebook is not enabled for the serving cell.
· The maximum number of PDSCHs allocated to each bundling group is ceil(NPDSCH,MAX/NHBG) where NHBG is the number of bundling groups configured by numberOfHARQ-BundlingGroups for a serving cell and NPDSCH,MAX is the maximum configured number of PDSCHs for the serving cell.
· The PDSCHs corresponding to [configured or valid] SLIVs in a TDRA row index indicated by multi-PDSCH scheduling DCI are allocated to the bundling groups, e.g., if NHBG =4, NPDSCH,MAX =8, and 5 PDSCHs are scheduled, then 2/1/1/1 PDSCHs are assigned to each group, by reusing CBG grouping method.
· For a group that is empty or is filled with only invalid PDSCH(s), HARQ-ACK bits for the bundling group is set to NACK (same principle as when no time bundling configured)
· Logical AND operation is applied to across all valid PDSCHs within the same bundling group to generate 1 HARQ-ACK bit per group, at least for 1-TB case
· If the number of HARQ bundling groups is configured as 1 for a serving cell, HARQ-ACK bits corresponding to any DCI for the serving cell belong to the first sub-codebook.
· At least for 1-TB case, if the number of HARQ bundling groups is configured as larger than 1 for a serving cell, HARQ-ACK bits corresponding to multi-PDSCH scheduling case (which implies a multi-PDSCH DCI schedules more than one PDSCH) for the serving cell belong to the second sub-codebook,
· Where the number of HARQ-ACK bits corresponding to a multi-PDSCH DCI is determined based on the maximum of Q value across all serving cells within the same PUCCH cell group, and Q=maximum configured number of PDSCHs for a cell without numberOfHARQ-BundlingGroups configured or Q=number of configured HARQ bundling groups for a cell with numberOfHARQ-BundlingGroups configured

Conclusion
On the gap Y for Cat 2 LBT when COT Sharing is applied, no matter which option is chosen out of options 1/2/3, the UE does not need to know the value for Y, as the UE will follow DCI to determine if Cat 2 LBT is performed
· Note: If Y is specified in 3GPP spec or not is discussed separately

Conclusion
Rel.16 NR-U style Cyclic Prefix extension is not supported for FR2-2 at least for DCI scheduled UL transmission
· FFS: If CP extension is supported for CG-PUSCH in FR2-2

Agreement
For Non-Fallback DCI formats, for FR2-2 operation, for the configuration of the ChannelAccess-CPext field in DCI to indicate the channel access type only, new tables are introduced indicating channel access types for FR2-2, with entries “Type 1 channel access in 4.4.1 of 37.213”, “Type 2 channel access in 4.4.2 of 37.213” and “Type 3 channel access in 4.4.3 of 37.213”.

Agreement
For the following situations
· Selecting sensing beam at the gNB 
· Selecting sensing beam at the UE when UE does not indicate a capability for beam correspondence with beamCorrespondenceWithoutUL-BeamSweeping ={1}
· Selecting sensing beam at the UE when UE uses a different beam for sensing than the beam used for transmission, 
Specify necessary requirement/test procedure to guarantee sensing beam(s) “covers” the transmission beam(s)
· Some methods to define “cover” have been discussed in RAN1
· 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. 
· Alt-1F:
· Selecting sensing beam at the gNB is up to gNB’s implementation
· Sensing beam at the UE may use a wider beam for sensing than the beam used for transmission, when the UE does not indicate a capability for beam correspondence with beamCorrespondenceWithoutUL-BeamSweeping ={1}
· 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
· RAN4 can further decide for gNB or UE separately if such test or requirement is not needed or not practical and leave it to gNB or UE implementation

[bookmark: _Hlk88319160]R1-2112706	Draft LS to RAN4 on sensing beam selection	Moderator (Qualcomm)
Final LS endorsed in R1-2112806.

[bookmark: _Hlk88319448]Agreement
Confirm the WA with some clarifications
Working assumption:
· For Pout in EDT determination, define Pout as the maximum EIRP of the intended transmissions by the node determining EDT during a COT.
· The node is not expected to transmit in the COT with higher Pout than the Pout used to determine the EDT used to acquire the COT

Agreement
· For LBT purpose, the energy at gNB/UE is measured after antenna and antenna gain is included in the energy measurement. 
· The energy measurement is compared with EDT with no further adjustment to EDT standardized in Rel.17
· Note: This does not rule out extra backoff (conservative) EDT being applied as gNB or UE implementation

Agreement
For gNB initiated COT, for Pout in EDT determination at the initiating device (gNB), the Pout of the responding device (UE) is not considered

Agreement
For UE initiated COT, for EDT determination at the initiating device (UE), the Pout of the responding device (gNB) is not considered

Agreement
For Type 1 channel access,  is a random number uniformly distributed between 0 and CW=3
· By implementation, a node may choose a larger number for counter N than 

Agreement
The minimum measurement duration X within a 5 µs observation slot is left for gNB or UE implementation
· Note: This agreement does not prevent RAN4 from setting minimum requirement for measurement duration X.

Agreement
On COT sharing from an initiating device transmission to responding device transmission, when a maximum gap Y is defined, 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, and a responding device transmission can occur with Cat 2 LBT if the transmission starts later than Y from the end of the initiating device transmission.
· gNB determines Y as gNB implementation (for example, according to local regulation) and the value of Y will not be captured in 3GPP spec other than requiring Y to be no less than 8 us.

Conclusion
UL to DL COT sharing is supported for FR2-2 unlicensed operation, including from dynamically scheduled UL and CG-PUSCH. 

Agreement
For CG-PUSCH to DL COT sharing, extend the duration and offset range to {1, …, 319}.

Conclusion
There is no consensus to support introducing L1-RSSI mechanism for FR2-2 in Rel.17.

Agreement
For a COT with MU-MIMO (SDM) transmission, support both Alt 1 and Alt 2 below:
· Alt 1: Single LBT sensing at the start of the COT with wide beam ‘cover’ all beams to be used in the COT with appropriate ED threshold
· Alt 2: Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT, if the node can perform simultaneous sensing in different beams 
Note: On UE side, no UE capability will be introduced for this purpose. 

Agreement
Within a COT with TDM of beams with beam switching, at least support Alt 1
· Alt 1 (from previous agreement): Single LBT sensing with wide beam ‘cover’ all beams to be used in the COT 

Agreement
Within a COT with TDM of beams with beam switching, Alt 2 is supported if the node has the capability to perform simultaneous sensing in different beams. Alt 3 is allowed as node implementation choice if the node also supports Cat 2 LBT. The use of Alt 2 or Alt 3 is based on node’s implementation.
· Alt 2 from previous agreement: Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT
· Alt 3 from previous agreement: Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT with additional requirement on Cat 2 LBT before beam switch

Agreement
In regions where channel sensing is required and short control signalling exemption is allowed by regulations, contention Exempt Short Control Signaling rules can be applicable to the transmission of discovery burst (as defined in 37.213 6.0)
· Note: Restriction for short control signalling transmissions apply (10% over any 100ms interval)

Conclusion
In Rel.17, there is no consensus to apply contention exemption short control signalling to UL transmissions other than msg1 and msgA.


2.1.2	Remaining Open issues
RAN1 completed the work. Some remaining details will be completed in maintenance phase
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. 

Agreements for RAN2 #116-e
[bookmark: _Hlk87606509]MAC running CR will be done from next meeting (if needed)
Stage-2 running CR will be discussed based on Stage-2 rapporteur input in the next meeting (should reflect RAN1 aspects there if needed)

UE Capability
#1: The below Rel-15 and Rel-16 UE capabilities will be differentiated for FR2-1 and FR2-2: 
Rel-16 Power saving: maxBW-Preference-r16, maxMIMO-LayerPreference-r16
Rel-16 DCCA: directMCG-SCellActivation-r16, directMCG-SCellActivationResume-r16, directSCG-SCellActivation-r16, directSCG-SCellActivationResume-r16, idleInactiveNR-MeasReport-r16
Rel-15 IMS voice: voiceOverNR, handoverLTE-5GC, handoverInterF, handoverLTE-EPC
FFS if any other UE capabilities will be needed
#2: For an existing capability that required further FR2-1 and FR2-2 differentiation, a new IE specifically for FR2-2 (xxParametersFR2-2) is included in the existing per UE IE (XXParameters) as shown in R2-2109883, where xx/XX can be mac-/MAC-, phy-/PHY-, measAndMob/MeasAndMob, ims-/IMS- and powSav-/PowSav- associated with per UE capabilities.
[bookmark: _Hlk87451633]For a new Rel-17 capability, align with the general decision for Rel-17 capabilities (see main session discussion, FFS whether we align new capabilities with above decision for existing capabilities or have per-band capabilities instead)
#3: For inter-frequency handover between FR1 and FR2-2 and between FR2-1 and FR2-2, additional per UE capabilities (mandatory with UE capability) below may need to be introduced if handoverInterF requires further FR2-1 and FR2-2 differentiation: handoverFR1-FR2-2-r17, handoverFR2-1-FR2-2-r17
#4: 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 as “This capability is also applicable to FR1 and FR2-1”.
#5: For UE capability that has to be per UE, “FR1-FR2 Diff” column can be used to express the need of the FR2-1 and FR2-2 differentiation by adding ‘(include FR2-2)’ on top of ‘Yes’ or ‘FR2 only’
Can revisit these if practical problems are found

RLC impacts
#1: Introduce the RLC RTT vales for SCS480kHz and 960kHz as 20ms as baseline. This will be part of TS38.306. Can include this in the running CR for 38.306.


MAC impacts
#4: RA-RNTI/MsgB-RNTI issue for 480kHz SCS and 960kHz SCS can wait further for RAN1 conclusion.
1: RAN2 to keep the current DRX timer values for now, but it can be revisited for performance optimization after high priority issues are resolved.


L2 buffer size
#2: Keep the L2 buffer size definition as it reflects the upper bound of the L2 buffer size requirement.
#3: FFS whether UE capability is needed to address concern on too high L2 buffer size requirement. Companies should bring analysis on this to next meeting.
2	The existing PDCP SN space is sufficient to cope with the extreme cases in 71 GHz, therefore no spec changes are foreseen for the existing PDCP SN space.

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
RAN4 #101-e

System parameters and general aspects agreements (R4-2120061)
Email discussion summary can be found in R4-2119728 and R4-2119928

Band definition
Unlicensed band n263 covering 57 to 71 GHz has been agreed and introduced into specs
· n263: 57000 MHz – 71000 MHz (both UL and DL), with TDD duplex mode

TS 38.101-2 CR work split
CR work split includes the following: system parameters, Tx and Rx, and Big CR

Channelization
Option 1C (no IEEE 802.11ad/ay alignment and floating channelization) and Option 1D (hybrid between IEEE and no IEEE alignment with fixed channelization) will be evaluated in the next RAN4 meeting based on:
· Number of sync raster entries and cell searching complexity
· Support of CA in this frequency range
· Whether flexibility is needed for minimum channel bandwidth, and how much it benefits system performance
· Co-existence with IEEE channels (find out whether there is similar activity in IEEE)
· Whether to consider and how to ensure future proof for adding new frequency bands or channel bandwidth
· Other aspects are not precluded 
If no agreement is reached in the next RAN4 meeting, different channelizations will be considered for licensed and unlicensed bands

Intermediate channel bandwidth
Whether to introduce 200 MHz CBW for 120kHz and /or 1200MHz CBW for 480kHz and 960KHz SCS will be further discussed in future release if there are real requirements in deployment

Carrier aggregation support
The following will be considered as a starting point in future discussions
· Consider n x 400 MHz, n= [2, 3, 4, 5] and m x 100 MHz, m=[2… 8] as the supported channel BW options for CA operation in unlicensed band for total bandwidths up to 2000 MHz

Carrier aggregation: limiting the number of permutations
Further discuss rules and techniques to limit permutations in future RAN4 meetings

FR1 + FR2-2 DC/CA band combinations agreements
· RAN4 to complete RF requirements for single band requirements before band combination work. 
· Work for licensed band being the Nx in example band combinations shall not start before regulatory rules are clear.

Prioritization and band combination limit agreements
· Postpone consideration of the following CA/DC band combinations to the Rel-18 timeframe:
· Band combinations within FR2-2
· Band combinations among FR2-1 and FR2-2
· Limit Rel-17 consideration of FR2-2 inter-band scenarios to two bands, before studying higher order configurations (i.e., one FR1 band + one FR2-2 band)
· Also subject to availability of the regulatory framework for licensed FR2-2 band

Spec updates
The table below includes all endorsed CRs which added sub-ranges FR2-1 and FR2-2 to the general parts of each technical specification. Additionally, unlicensed band n263 was introduced to relevant specifications.
	Tdoc #
	Title
	Source
	Status

	R4-2119994
	Draft CR to TS 38.101-3: implementation of FR2-1 and FR2-2 frequency sub-ranges for the General parts of the specification
	Huawei
	Endorsed

	R4-2119995
	Draft CR to TS 38.104: implementation of FR2-1 and FR2-2 frequency sub-ranges for the General parts of the specification
	Huawei
	Endorsed, but starting from section 5.3.2 may need further discussion and revision in future meetings

	R4-2119993
	DRAFT CR to TS 38.101-2 Introducing extension of FR2 to cover up to 71GHz
	Ericsson
	Endorsed

	R4-2119996
	draftCR to 38.101-1: Addition of FR2-2 sub-range
	Nokia, Nokia Shanghai Bell
	Endorsed

	R4-2120045
	draftCR to 38.307: Addition of Operating bands for FR2-2 sub-range
	Nokia, Nokia Shanghai Bell
	Endorsed

	R4-2119997
	Draft CR to TS 38.124: implementation of FR2-1 and FR2-2 frequency sub-ranges for the General parts of the specification
	Huawei
	Endorsed

	R4-2120049
	Draft CR to TS 38.174: implementation of FR2-1 and FR2-2 frequency sub-ranges for the General parts of the specification
	Huawei
	Endorsed



Other agreements
The list of impacted RAN4 specifications for this work item will be extended to include the following:
· TS 38.113 (Perf part)
· TS 38.124 (Core part)
· TS 38.174 (Core part)

UE RF agreements (R4-2120062)
Email discussion summary can be found in R4-2119729 and R4-2119929

Antenna array size assumption for handheld UE
Handheld UE
· Commercial FR2-1 antenna module physical dimension can be treated as the feasible FR2-2 antenna module dimension.
· Commercial FR2-1 antenna module is equipped with 1x4 or 2x2 antenna elements
· Address the concerns related to the following identified factors into the next meeting

Vehicular UE
· Vehicular array size is equal to or larger than the handheld

FWA UE
· If a single power class is defined for FWA in Rel-17, the number of antenna element assumption is anywhere in the range between 32 and 64 elements.

Minimum peak EIRP
No agreements were reached for any power class

Spherical coverage
No agreements reached

PTRS and EVM
PTRS is to be used in EVM processing for greater than 16-QAM. FFS whether 16-QAM and lower EVM will use PTRS

ACLR
Specify 99% OBW requirements in CCBW and specify ACLR
· Waive the ACLR in the test if the ACLR requirement is less stringent than OBW requirement

SEM
The table below (R4-2119122) will be used as the starting point of SEM requirement
Table 6.5.2.1-1: General NR spectrum emission mask for frequency range 2
	ΔfOOB
(MHz)
	50
MHz
	100
MHz
	200
MHz
	400
MHz
	800 MHz
	1200 MHz
	1600 MHz
	2000 MHz
	Measurement bandwidth

	0-5
	-5 
	-5
	-5
	-5
	-5
	-5
	-5
	-5
	1 MHz 

	5-10
	-13
	-5
	-5
	-5 
	-5
	-5
	-5
	-5
	1 MHz

	10-20
	-13
	-13
	-5
	-5 
	-5
	-5
	-5
	-5
	1 MHz

	20-40
	-13
	-13
	-13
	-5
	-5
	-5
	-5
	-5
	1 MHz

	40-80
	-13
	-13
	-13
	-13
	-5
	-5
	-5
	-5
	1 MHz

	80-120
	
	-13
	-13 
	-13 
	-13
	-5
	-5
	-5
	1 MHz

	120-160
	
	
	-13
	-13
	-13
	-13
	-5
	-5
	1 MHz

	160-200
	
	
	-13
	-13
	-13
	-13
	-13
	-5
	1 MHz

	200-400
	
	
	-13 
	-13 
	-13
	-13
	-13
	-13
	1 MHz

	400-800
	
	
	
	-13 
	-13
	-13
	-13
	-13
	1 MHz

	800-1600
	
	
	
	
	-13
	-13
	-13
	-13
	1 MHz

	1600-2400
	
	
	
	
	
	-13
	-13
	-13
	1 MHz

	2400-3200
	
	
	
	
	
	
	-13
	-13
	1 MHz

	3200-4000
	
	
	
	
	
	
	
	-13
	1 MHz



64 QAM
64QAM is mandatory for downlink, and optional for uplink

UE timing (R4-2120063)
	Beam direction-only switching time assumption
	No agreement reached

ON/ON transient time for 480/960 SCS
· 5 µs is specified for ON/ON transient time for 480/960 SCS and,
· RAN4 to evaluate potential gains with shorter ON/ON time and, if found necessary, specify 1,2,3 µs capability for 480/960 SCS ON/ON

Reply LS to RAN1
Agreement: Option 2 (R4-2118265)
1. Reply:
Question: Switching from DL to UL and Switching from UL to DL 
A switch time of 7 µs (13792 Tc) can be assumed, for UE and BS, for the switching from DL to UL and switching from UL to DL.

2. Actions:
To RAN1: 	RAN4 would like to kindly ask RAN1 to use the above information as partial reply of LS.

BS RF Tx (R4-2120677)
Email discussion summary can be found in R4-2120619 and R4-2120743

	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
Current FR2 BS 3 µs transient period should be applicable for NR operation in 52.6 – 71 GHz range

Signal quality – EVM
[50%] EVM window length is starting point for normal CP length
· To be confirmed once spectral utilization and out of band emissions are agreed

Signal quality – TAE
· The same TAE applies for 120 kHz SCS in FR2-2 as in FR2-1. Only the highest supported SCS is tested.
· MIMO case: “Scale the value under 120kHz for larger SCS cases” as starting point.
· CA cases: FFS

Emissions – OBUE and ACLR
· [Re-use FR2-1 OBUE], deltafOBUE needs more discussion but tentatively in range [3 – 4 GHz]. Re-use of FR2-1 includes using TRP as metric.
· No separate requirements for licensed and unlicensed at this point of time
· For ACLR wait for coex study conclusion in thread 130.
· Make decision on deltafOBUE on Jan 2022 RAN4 meeting. 
· Align the value for deltafOBUE and deltafOOB.

Emissions – Spurious emissions
For both licensed and unlicensed operation, RAN4 should re-use the FR2 approach and use FR2 spurious emission requirements for NR in 52.6 to 71 GHz and make adaptations with respect Fstep,X taking to account larger carrier bandwidths

BS RF Rx requirements and CR work split agreements (R4-2120678)
Email discussion summary can be found in R4-2120619 and R4-2120743

Rx requirements
· The same sensitivity ranges of BS type 2-O can be reused for FR2-2
· Fixed Reference Channel
· Existing G-FR2-A1-2 can be re-used for 100MHz/120kHz for ICS for 52.6-71GHz
· For OTA reference sensitivity:
· define a new dedicated FRC (G-FR2-A1-6) for 480 kHz SCS and 400 MHz carrier bandwidth
· define a new dedicated FRC (G-FR2-A1-7) for 960 kHz SCS and 400 MHz carrier bandwidth
· Adjacent Channel Selectivity
· Use 100 MHz DFT-s-OFDM interferer; SU details FFS
· Add new rows for FR2-2 in relevant ACS tables
· In-Band Blocking
· Use 100 MHz DFT-s-OFDM interferer; SU details FFS
· Add new rows for FR2-2 in relevant IBB tables
· Spurious emissions
· Use FR2 approach with necessary adaptations on step size for spurious emissions
· Use TRP as emissions metric
· Step size Fstep,x needs further discussion
· Receiver Intermodulation
· Use 100 MHz DFT-s-OFDM signal with [8] dB offset
· SU agreement is needed before frequency offset and RB number details can be agreed
· In-Channel Selectivity
· Specify the BS ICS requirement as [10] dB for NR operation in 52.6 – 71 GHz range
· For in-channel selectivity, scale wanted power and interfering power levels for 100 MHz and 400 MHz carrier bandwidths
· Blocking exclusion zone size, DfOOB
· Once DfOBUE is determined, align DfOOB with DfOBUE

TS 38.104 work split
	Specification clauses
	Volunteer company

	1-5
	N/A, handled in thread 128

	9.1 – 9.5
	Nokia

	9.6 – 9.8
	Ericsson

	10.1 – 10.5
	CATT

	10.6 – 10.9
	ZTE

	Annexes for FRCs
	Huawei



DL/UL ACIR and BS/UE ACLR/ACS agreements (R4-2120001)
To decide the final ACIR/ACLR/ACS requirements for both DL and UL, the options below will be discussed in the next meeting. The requirement will be finalized in RAN4#101b-e.
· Option 1: Reuse ACIR/ACLR/ACS in TR 38.803
· Option 2: Derive requirements based on the simulation results provided in this WI
· Option 3: A compromised requirement considering the simulation results in this WI, the results in TR 38.803 and technology capabilities

RRM requirements agreements
Email discussion summary can be found in R4-2120370 and R4-2120371
WFs R4-2120316 and R4-2120317 were agreed
Deployment scenarios
· To clarify the scope of RRM, RRM requirements for Ext_to_71GHz should be defined for the scenarios below in Rel-17.
· FR2-2 single carrier and CA in SA
· FR1+FR2-2 CA (FR1 is PCell)
· FR1+FR2-2 DC (FR1 is PCell)
· Other scenarios are precluded in Rel-17.
· Applicability of inter-band CA requirements for FR2-2
· RAN4 agreed not to define requirements for inter-band CA within FR2-2 as currently there is only one agreed band in FR2-2. 
· The agreement can be revised if more bands agreed in RF
Rx beam sweeping scaling factor
· Wait for more agreements from RF session before deciding the Rx beam scaling factor for FR2-2.
CGI identification and SFTD measurements
· De-prioritizing CGI identification and SFTD measurement requirements for Rel-17 FR2-2
CR Split 
· The following list of Draft CRs to be prepared by RAN4 is proposed:
· Draft CR for timing requirements for FR2-2 – UE transmit timing and Timing Advance – Nokia
· Draft CR for timing requirements for FR2-2 – MRTD, MTTD - Qualcomm
· Draft CR for interruption requirements for FR2-2 - vivo
· Draft CR for active BWP switching delay requirements for FR2-2 - Huawei
· Draft CR for general measurement requirements for FR2-2 - Ericsson
· Additional Draft CR(s) shall be considered based on the outcome of open issues
· Scheduling restriction – Mediatek
· Whenever the FR2 is referred, both FR2-1 and FR2-2 frequency sub-ranges shall be considered in this release, unless otherwise stated.
· The designations FR2-1 and FR2-2 should only be used when needed to differentiate the requirements between the two FRs
· FFS: How to adapt the existing terminology (FR2) when corresponding requirements are not defined for FR2-2 (e.g. inter band CA scenarios in FR2)
Scheduling restrictions 
· Scheduling restrictions due to beam switching time to continue waiting for the conclusion about beam switching time from RF session
· Assumptions on deriveSSB-IndexFromCell 
· Do not change cell phase synchronization accuracy
· For 120kHz SCS
· deriveSSB-IndexFromCell is always enabled
· For 480kHz and 960kHz SCS
· Option 1: deriveSSB-IndexFromCell is always enabled
· Option 1A: revisit UE assumptions on the maximum timing difference between the reference cell and target cell from 2 SSB symbols to a larger value
· Option 1B: introduce [1-3] symbols scheduling restriction before and/or after SSB transmission
· Option 2: deriveSSB-IndexFromCell may be either enabled or not enabled and up to network configuration
· FFS whether to have different approaches for licensed/unlicensed bands
UL Timing accuracy requirements
· Basic principles
· FFS: Choose Te such that the condition TCP - TCH  - 2 ( Te + TAC,Q /2 ) > 0 holds
· FFS: When defining the margin for the Te calculation, discuss the values for maximum RMS channel delay spread for 480 kHz SCS, and 960 kHz SCS
· FFS: Cases for which the UE cannot meet the Te requirements derived in the abovementioned manner.
· Percentage of UL CP length Te can occupy
· Option 1: 40% - 50%
· Option 2: 30% - 40%
· Option 3: <30%
· SSB and UL SCS combinations
· RAN4 to specify UL timing accuracy requirements for the following (SSB SCS, UL SCS) combinations
· 120, 120
· 480, 480
· 960, 960
· FFS whether to define requirements for 
· 120, 960
· 120, 480
· 480, 960
· Other options with SSB SCS > UL SCS
· NTA Offset
· Current FR2 value for NTA Offset 13792*TC is applicable for NR operation in 52.6 – 71 GHz range
· FFS: whether TRS can be used for RRC connected Te requirements
· Availability of SSB
· For UL SCS of 480/960 kHz, a UE is required to meet the UL timing accuracy requirements if an SSB is available in the last X ms.
· FFS: [X = 20ms], [X = 40ms], [X=TBD]
· Initial transmit timing accuracy test
· RAN4 to discuss if the initial transmit timing accuracy test for 480/960kHz SCS should be defined as of statistical nature during the RRM performance part of the work
MRTD/MTTD
· Basic principles – FFS
· Propagation delay
· FFS: Assumptions on propagation delay for FR2-2
· MRTD for intra-band non-contiguous CA
· Wait for conclusions on TAE before defining the MRTD requirement for intra-band non-contiguous NR CA within FR2-2
· MRTD for FR2-2 inter-band CA
· No requirements needed unless more bands are introduced in RF room
· MRTD for FR1 and FR2-2 inter-band CA – FFS
· MRTD for FR1 and FR2-2 NR DC
· FFS – Inter-band synchronous NR DC between FR1 and FR2-2
· Option 1: Use the existing requirements for FR1 and FR2-1 MRTD requirements
· Option 2: Specify shorter MRTD requirements
· Option 3: Wait for conclusions on TAE requirements
· FFS – Inter-band asynchronous NR DC between FR1 and FR2-2
Measurement procedures
· Measurement capability
· As a starting point, reuse FR2-1 measurement capability of number of cells and beams for FR2-2.
· FFS - Cell detection, PBCH detection for SSB index acquisition, SSB measurements
· Channel model to be considered for FR2-2
· Option 1: Channel model from RAN1
· Option 2: FR2-1 channel models
· Further discuss whether additional samples are needed

Interruption requirements
· General principles
· The impact of receive timing difference on interruption requirements can be at most 1 additional slot which refers to an asynchronous case.
· The interruption requirements for FR2-2 are defined considering only two bands. 
· Do not define the interruption requirements for inter-band CA/DC for FR2-2 for the case when aggressor cell is on FR2-2 since currently there is only one agreed band in FR2-2. The agreement can be revised if more bands agreed in RF
· Do not to define interruption requirements for FR2-2 for the case when aggressor cell is on FR2-1
· For the interruptions when identifying CGI of an FR2-2 NR cell with autonomous gap and interruptions at inter-frequency SFTD measurement, it can be hold on as the feature is deprioritized depending on agreements in [2]. 
· Interruption requirements
· For Standalone NR CA and NR-DC, when an UL carrier or supplementary UL carrier is configured or de-configured, the interruption requirements to be defined as in table below
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	NR Slot length (ms)
	Interruption length (slots)


	0
	1
	1

	1
	0.5
	2

	2
	0.25
	4

	3
	0.125
	8

	5
	0.03125
	32

	6
	0.015625
	64



· For FR2-2 DC with FR1, when a UE is identifying CGI of a FR1 serving cell with autonomous gaps:
· Option 1: the interruption requirements to be defined as in table below
Interruption length X1, Y1 and Y2 during measurements with autonomous gaps
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	NR Slot length (ms) of victim cell
	Interruption length X1 (slots)
	Interruption length Y1 (slots)
	Interruption length Y2 (slots)

	0
	1
	6
	7
	6

	1
	0.5
	12
	13
	10

	2
	0.25
	24
	25
	19

	3
	0.125
	48
	49
	37

	5
	0.03125
	192
	193
	145

	6
	0.015625
	384
	385
	289


· Option 2: do not define interruption requirements
· [bookmark: _Hlk87352740]For interruptions at SCell addition/release and activation/deactivation for inter-band CA update Table 8.2.2.2.1-1 and Table 8.2.2.2.2-1 in TS 38.133 with 480/960 kHz subcarrier spacing as below:
Table 8.2.2.2.1-1: Interruption length X1 for Scell addition/release for inter-band CA
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	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 FR1
	33

	6
	0.015625
	Aggressor cell is on FR1
	65



Table 8.2.2.2.2-1: Interruption length X2 for Scell activation/deactivation for inter-band CA
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	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 FR1
	17

	6
	0.015625
	Aggressor cell is on FR1
	33



· For interruptions at SCell addition/release and activation/deactivation for inter-band DC/CA update Table 8.2.2.2.1-1 and Table 8.2.2.2.2-1 in TS 38.133 with 480/960 kHz subcarrier spacing as below:
Table 8.2.4.2.1-1: Interruption duration for PSCell/Scell addition/release for inter-band DC/CA
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	NR Slot length (ms) 
	Interruption length (slots)

	
	of victim cell
	Sync
	Async

	0
	1
	1 
	2

	1
	0.5
	2 
	3

	2
	0.25
	Both aggressor cell and victim cell are on FR2
	4 
	5

	
	
	Either aggressor cell or victim cell is on FR1
	5
	

	3
	0.125
	Aggressor cell is on FR2
	8 
	9

	
	
	Aggressor cell is on FR1
	9 
	

	5
	0.03125
	Aggressor cell is on FR1
	33
	33

	6
	0.015625
	Aggressor cell is on FR1
	65
	65



Table 8.2.4.2.2-1: Interruption duration for Scell activation/deactivation for inter-band DC/CA
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	NR Slot length (ms) 
	Interruption length (slots)

	
	of victim cell
	Sync
	Async

	0
	1
	1 
	2

	1
	0.5
	1
	2

	2
	0.25
	Both aggressor cell and victim cell are on FR2
	2
	3

	
	
	Either aggressor cell or victim cell is on FR1
	3
	

	3
	0.125
	Aggressor cell is on FR2
	4 
	5

	
	
	Aggressor cell is on FR1
	5 
	

	5
	0.03125
	Aggressor cell is on FR1
	17
	17

	6
	0.015625
	Aggressor cell is on FR1
	33
	33



· RAN4 to further discuss whether to extend to NR-DC case the agreements from RAN4 #100-e regarding interruptions at SCell addition/release for intra-band CA, interruptions at Scell activation/deactivation for intra-band CA, interruptions during measurements on deactivated SCC, interruptions due to Active BWP switching, interruptions at NR SRS carrier based switching. 

BWP switching delay for FR2-2
· Active BWP switching delay requirements
· BWP switching delay reduction for 480/960kHz can be further discussed in R18 or later releases
· RAN4 to further check whether FR2-2 BWP Switching on Multiple CCs can follow chapter 8.6.2A, chapter 8.6.2B and Chapter 8.6.3A in TS38.133
· Cross-carrier active BWP switching
· MRTD value should be considered for BWP switching delay definition in cross-carrier scheduling case.
· RAN4 to further discuss how to define requirements for cross-carrier BWP switching considering the following questions:
· How to account MRTD in cross-carrier BWP switching delay:
· Option 1: Several slots according to the MRTD length
· Option 2: 1 slot to reserve misalignment in case of asynchronous between two carriers
· Other options are not precluded
· How to consider additional margin for cross-carrier scheduling
· Option 1: Any option of previous question covers the margin as ceiling to the integer number provides additional time for cross-carrier processing
· Option 2: 1 slot of 120 kHz when both scheduling carrier and scheduled carrier are in FR2-2 (aligned with Option 2 of the previous question)
· Other options are not precluded
· How to consider different SCS between scheduling cell and scheduled cell for cross-carrier BWP switching delay:
· Option 1: the delay requirements to be defined considering the SCS of scheduled cell
· Option 2: keep current assumption which says “TBWPswitchDelay + Y shall follow the smaller SCS of scheduling cell, scheduled cells before and scheduled cells after active BWP change”
Measurement gaps and measurement gap interruption requirements 
· Measurement gaps 
· Do not introduce new gap patterns with smaller MGL
· No need to define independent gap between FR2-1 and FR2-2
· MRTD impact on MG interruption requirements for FR2-2
· The gap interruption requirements for FR2-2 need to be discussed when the MRTD requirements is agreed
· Existing measurement gap interruption requirements 
· For the intra-band synchronous cases, the existing requirements in 38.133 may still be applicable.
· RAN4 to focus on defining requirements for FR2-2 rather than investigate whether there is an issue in the existing requirements for the inter-band synchronous cases


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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· R1-2112301, PDCCH monitoring enhancement for 52.6-71 GHz NR operation, MediaTek Inc.
· R1-2112302, Beam management discussion for 52.6-71 GHz NR operation, MediaTek Inc.
· R1-2112303, Multi-PDSCH scheduling design for 52.6-71 GHz NR operation, MediaTek Inc.
· R1-2112384, Remaining issues on initial access aspects for NR beyond 52.6GHz, WILUS Inc.
· R1-2112385, Remaining issues on channel access for NR from 52.6GHz to 71GHz, WILUS Inc.
· R1-2112414, Feature lead summary #1 for B52.6 GHz PDCCH monitoring enhancements, Moderator (Lenovo)
RAN2 #116e

R2-2109444	Discussion on Consistent LBT Failure Detection for Ext 71GHz	vivo	
R2-2109604	Discussion about RAN2 impacts of Ext 52-71GHz	Huawei, HiSilicon		
R2-2109605	Discussion about capability issues of Ext 52-71GHz	Huawei, HiSilicon		
R2-2109883	Further consideration of Capability differentiation between FR2-1 and FR2-2	Intel Corporation
R2-2109884	UP impact on NR operation for upto 71GHz	Intel Corporation		
R2-2109909	Aspects of CA operation and protocol impact	Ericsson		
R2-2109910	RRC impact due to FR2-1 and FR2-2 distinction	Ericsson		
R2-2110016	High layer impacts of beyond 52.6GHz	OPPO	discussion	
R2-2110226	Considerations on potential LBT impacts	Lenovo, Motorola Mobility	
R2-2110338	Discussion on L2 buffer size	Samsung		
R2-2110339	Impact of higher SCS on DRX parameters	Samsung		
R2-2110362	RA-RNTI and MsgB-RNTI calculations for FR2-2	Sony		
R2-2110557	FR2-2 considerations	Nokia, Nokia Shanghai Bell		
R2-2110581	Discussion on UP impacts	ZTE Corporation, Sanechips	
R2-2110582	Higher SCS  and RSSI impact on RRC	ZTE Corporation, Sanechips	
R2-2111158	Consideration on L2 buffer size	LG Electronics Inc.		
R2-2111159	Consideration on potential LBT impact	LG Electronics Inc.		

RAN4 #101e

· R4-2117031, NR coexistence simulation results for 60 GHz, Qualcomm CDMA Technologies
· R4-2117247, Proposals on BS transmitter requirements for extending current NR operation to 71 GHz, Nokia, Nokia Shanghai Bell
· R4-2117248, Proposals on BS receiver requirements for extending current NR operation to 71 GHz, Nokia, Nokia Shanghai Bell
· R4-2117249, Proposals on coexistence simulation for extending current NR operation to 71 GHz, Nokia, Nokia Shanghai Bell
· R4-2117310, Discussion on General RRM requirements for extension to 71GHz, CATT
· R4-2117311, Discussion on RRM timing requirements for higher SCS, CATT
· R4-2117312, Discussion on system parameters for 52.6-71 GHz, CATT
· R4-2117313, NR_ext_to_71 GHz co-existence calibration results collection, CATT, Qualcomm
· R4-2117314, Co-existence simulation results for 52.6-71 GHz, CATT
· R4-2117315, Discussion of spectrum utilization for 52.6-71 GHz, CATT
· R4-2117389, Discussion on the BS TX RF requirements for 52.6-71GHz, CATT
· R4-2117390, Discussion on the BS RX RF requirements for 52.6-71GHz, CATT
· R4-2117417, Channelization for NR operation in 52.6GHz - 71GHz, Apple
· R4-2117418, UE transmit timing for NR operation in 52.6GHz - 71GHz, Apple
· R4-2117419, Active BWP switch delay for NR operation in 52.6GHz - 71GHz, Apple
· R4-2117601, Transient periods requirements for 57-71Ghz range, InterDigital Communications
· R4-2117616, Views on UE Array, EIRP level and Spherical Coverage at 60 GHz, Sony
· R4-2117674, Minimum peak EIRP for FR2-2, Murata Manufacturing Co Ltd.
· R4-2117675, Views on REFSENS for FR2-2, Murata Manufacturing Co Ltd.
· R4-2117770, Further discussion on timing for 52.6-71GHz, vivo
· R4-2117771, Further discussion on interruption for 52.6-71GHz, vivo
· R4-2117772, Further discussion on BWP switching delay for 52.6-71GHz, vivo
· R4-2117773, Further discussion on measurement gap interruption for 52.6-71GHz, vivo
· R4-2117774, Further discussion on RRM impacts for extending NR operation to 71GHz, vivo
· R4-2117838, Discussion on RRM measurement requirements for extension to 71GHz, LG Electronics Inc.
· R4-2117839, Discussion on MTTD/MRTD for extension to 71GHz, LG Electronics Inc.
· R4-2117942, EIRP requirements and spherical EIRP requirements for FR2-2, NTT DOCOMO, INC.
· R4-2117976, Draft LS on 60 GHz time-related issues with further updates, Apple
· R4-2118029, Discussion on RRM requirements for NR 52.6 - 71 GHz, Intel Corporation
· R4-2118030, Discussion on timing requirements for NR 52.6 - 71 GHz, Intel Corporation
· R4-2118031, Discussion on interruption requirements for NR 52.6 - 71 GHz, Intel Corporation
· R4-2118032, Discussion on BWP switching delay for NR 52.6 - 71 GHz, Intel Corporation
· R4-2118137, Maximum output power limit and unwanted emissions beyond 52.6 GHz, Ericsson
· R4-2118264, UE Timing requirements, Ericsson
· R4-2118265, Reply LS to RAN1: LS on beam switching gap for 60 GHz band, Ericsson
· R4-2118272, General issues for 52.6~71 GHz, vivo
· R4-2118273, Further discussion on channel raster and sync raster for 52.6~71 GHz, vivo
· R4-2118274, Analysis on handheld UE EIRP and spherical coverage requirements for 52.6~71 GHz, vivo
· R4-2118275, Analysis on handheld UE EIS requirements for 52.6~71 GHz, vivo
· R4-2118276, Coexistence simulation results for 52.6~71 GHz, vivo
· R4-2118277, Further discussion on beam switching requirements for 52.6~71 GHz, vivo
· R4-2118332, Discussion on RRM requirements in FR2-2, MediaTek inc.
· R4-2118333, Discussion on timing requirements in FR2-2, MediaTek inc.
· R4-2118350, General RRM requirements for extending NR operation to 71GHz, Ericsson
· R4-2118351, Interruption requirements for 71GHz, Ericsson
· R4-2118352, Measurement gap interruption requirements for 71GHz, Ericsson
· R4-2118353, Active BWP switching delay requirements for 71GHz, Ericsson
· R4-2118354, draft CR 60 GHz UE TX, Qualcomm Incorporated
· R4-2118367, Interruption requirements for 52.6-71GHz, OPPO
· R4-2118395, draft CR 60GHz UE RX, Qualcomm Incorporated
· R4-2118461, On BS RF transmitter requirements for the frequency range 52 to 71 GHz, Ericsson
· R4-2118462, On BS RF receiver requirements for the frequency range 52 to 71 GHz, Ericsson
· R4-2118463, Coexistence simulation results for NR extension to 71 GHz, Ericsson
· R4-2118612, On UE Tx RF aspects for a NR band in the range 52.6GHz – 71GHz, Nokia, Nokia Shanghai Bell
· R4-2118737, System parameters for a NR band in the range 52.6GHz – 71GHz, Nokia, Nokia Shanghai Bell
· R4-2118738, Bandplan for a NR band in the range 52.6GHz – 71GHz, Nokia, Nokia Shanghai Bell
· R4-2118739, DC and CA band combinations including a band from 52.6GHz – 71GHz, Nokia, Nokia Shanghai Bell
· R4-2118781, 52.6-71 GHz System Parameters, Ericsson
· R4-2118847, Discussion on general RRM requirements for operation extension to 71GHz, Huawei, Hisilicon
· R4-2118848, Discussion on timing requirements for operation extension to 71GHz, Huawei, Hisilicon
· R4-2118849, Discussion on interruption requirements for operation extension to 71GHz, Huawei, Hisilicon
· R4-2118850, Discussion on BWP switching requirements for extending NR operation to 71GHz, Huawei, Hisilicon
· R4-2118851, Discussion on measurement gap interruption requirements for operation extension to 71GHz, Huawei, Hisilicon
· R4-2118870, 60GHz channel and synchronization raster, LG Electronics Finland
· R4-2118905, Discussion on Tx RF requirements, LG Electronics Finland
· R4-2118944, On Te requirements for NR systems extended to 71 GHz, ZTE Corporation
· R4-2118958, Discussion on RRM requirements for extension to 71 GHz, Nokia, Nokia Shanghai Bell
· R4-2118959, Discussion on RRM timing requirements for extension to 71 GHz, Nokia, Nokia Shanghai Bell
· R4-2118960, Discussion on interruption requirements for FR2-2, Nokia, Nokia Shanghai Bell
· R4-2119088, On 60GHz UE RF requirements, Huawei Technologies France
· R4-2119105, 60 GHz UE RX and General requirements, Qualcomm Incorporated
· R4-2119122, 60GHz UE TX, Qualcomm Incorporated
· R4-2119143, Analysis of the introduction of the FR2-1 and FR2-2 sub-ranges in TS38.101-3, Huawei
· R4-2119146, Consideration of additional specifications affected by NR operation extension up to 71 GHz, Huawei
· R4-2119169, 60GHz channel bandwidths, channel raster, and CA, Qualcomm Incorporated
· R4-2119180, On CR work split Ericsson
· R4-2119188, Further discussion on system parameters for 52.6-71GHz, ZTE Corporation
· R4-2119189, Coexistence simulation results for 52.6-71GHz, ZTE Corporation
· R4-2119190, Discussion on BS Tx requirements for 52.6-71GHz, ZTE Corporation
· R4-2119191, Discussion on BS Rx requirements for 52.6-71GHz, ZTE Corporation
· R4-2119242, on channelization for licensed and un-licensed band, Xiaomi
· R4-2119290, UE antenna elements at 60 GHz, Apple
· R4-2119324, FR2-2 DC/CA with FR1 anchor specification (38.101-3) impact, Ericsson
· R4-2119509, UE RF Tx requirements for FR2-2, Intel Corporation
· R4-2119510, Minimum peak EIS for FR2-2, Intel Corporation
· R4-2119564, Timing requirements in FR2-2, Qualcomm Incorporated
· R4-2119565, Channelization and synchronization raster for 60GHz, MediaTek (Chengdu) Inc.
· R4-2119696, Coexistence simulation results for NR DL at 60GHz, Korea Testing Laboratory
· R4-2119829, Views on FR2-2 channelization, Intel Corporation
· R4-2119928, Email discussion summary for [101-e][128] NR_ext_to_71GHz_Part_1, Moderator (Intel)
· R4-2119929, Email discussion summary for [101-e][129] NR_ext_to_71GHz_Part_2, Moderator (Qualcomm)
· R4-2119930, Email discussion summary for [101-e][130] NR_ext_to_71GHz_Part_3, Moderator (CATT)
· R4-2119993, DRAFT CR to TS 38.101-2 Introducing extension of FR2 to cover up to 71GHz, Ericsson
· R4-2119994, Draft CR to TS 38.101-3: implementation of FR2-1 and FR2-2 frequency sub-ranges for the General parts of the specification, Huawei
· R4-2119995, Draft CR to TS 38.104: implementation of FR2-1 and FR2-2 frequency sub-ranges for the General parts of the specification, Huawei
· R4-2119996, draftCR to 38.101-1: Addition of FR2-2 sub-range, Nokia, Nokia Shanghai Bell
· R4-2119997, Draft CR to TS 38.124: implementation of FR2-1 and FR2-2 frequency sub-ranges for the General parts of the specification, Huawei
· R4-2120001, WF on DL/UL ACIR and BS/UE ACLR/ACS for FR2-2, CATT, vivo
· R4-2120045, draftCR to 38.307: Addition of Operating bands for FR2-2 sub-range, Nokia, Nokia Shanghai Bell
· R4-2120061, WF on NR extension to 71 GHz (Part 1) - System Parameters, Intel
· R4-2120062, WF on 60GHz UE RF requirements, Qualcomm
· R4-2120063, WF on 60GHz UE timing, Apple
· R4-2120316, WF on NR extension to 71 GHz RRM requirements (Part 1), Qualcomm
· R4-2120317, WF on NR extension to 71 GHz RRM requirements (Part 2), Intel
· R4-2120370, Email discussion summary for [101-e][228] NR_ext_to_71GHz_RRM_1, Moderator (Qualcomm)
· R4-2120371, Email discussion summary for [101-e][229] NR_ext_to_71GHz_RRM_2, Moderator (Intel)
· R4-2120677, WF on BS RF Tx requirements, Nokia
· R4-2120678, WF on BS RF Rx requirements and CR work split, Ericsson
· R4-2120743, Email discussion summary for [101-e][312] NR_exto71GHz_BSRF, Moderator (Nokia)

	20.04.2020		minor adaptations for RAN #88e
	18.02.2020		minor adaptations for RAN #87e
	14.11.2019		minor adaptations for RAN #86
	18.08.2019		minor adaptations for RAN #85
	12.05.2019		minor adaptations for RAN #84
	27.02.2019		minor adaptations for RAN #83
	21.11.2018		completion levels with colours added (for RAN #82)
v04.81	31.07.2018		simplification of template and addition of cross-TSG aspects (for RAN #81)
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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