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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
The following agreements were made in RAN1#96:
Agreements:
· PUSCH occasion for 2-step RACH is defined as
· the time-frequency resource for payload transmission
· Consider the following methods for PUSCH occasion of msgA transmission:
· Opt 1: PUSCH occasions are separately configured from PRACH occasions
· For one PUSCH occasion, it is derived based on:
· Alt 1: reuse the resource allocation for NR configured grant in principle
· Alt 2: other potential configurations (e.g., reuse semi-static SFI + BWP,  reuse PRACH RO, etc.)
· FFS detailed association rule between the PRACH and PUSCH for msgA transmission
· Opt 2: Specify/configure the relative location (in time and/or frequency) of the PUSCH occasion with respect to the associated PRACH occasion
· Alt 1: Time/frequency relation between PRACH preambles in PRACH occasion(s) and PUSCH occasions are single specification fixed value.
· Alt 2: Time/frequency relation between each PRACH preamble in PRACH occasion(s) to the PUSCH occasion is single specification fixed value. Different preambles in different PRACH occasions can have different values.
· Alt 3: Time/frequency relation between PRACH preambles in PRACH occasion(s) and PUSCH occasions are single semi-statically configured value.
· Alt 4: Time/frequency relation between each PRACH preamble in PRACH occasion(s) to the PUSCH occasion is semi-statically configured value. Different preambles in different PRACH occasions can have different values.
· Note: The time and frequency relation is not required to be the same alternative.
· FFS detailed mapping between preamble and PUSCH resource + DMRS
Agreements:
· Both DFT-s-OFDM and CP-OFDM are supported for the payload transmission in msgA
· FFS how to indicate/configure the waveform 
· Consider the following numerology for msgA PUSCH (for possible down-selection)
· Alt 1: ​follow the numerology configured for the UL BWP
· FFS initial vs. active UL BWP
· Alt 2:  same as msgA preamble numerology at least for some cases
· E.g., when short preamble is used (L=139)
Agreements:
· For the relation of PRACH resources between 2-step and 4-step RACH, further study the following options (for possible down-selection or combination(s) of the options)
· Option 1: Separate ROs are configured for 2-step and 4-step RACH 
· Option 2: Shared RO but separate preambles for 2-step and 4-step RACH
· Option 3: Shared RO and shared preambles for 2-step and 4-step RACH
Agreements:
· The beam association rule between SSB and RACH occasion of 4-step RACH is to be used for 2-step RACH
· FFS beam association for PUSCH
Agreements:
· At least open loop power control for PUSCH transmission in MsgA should be supported
· FFS PC for preamble vs. PC for PUSCH
Agreements [Post RAN1#96 Email discussion]
· Adopt the link-level simulation assumptions in the following table for the initial evaluation of feasible payload size, and for the potential down-selection of schemes, e.g.
· whether to have shared ROs and/or preambles between 2-step RACH and 4-step RACH, and if yes the percentage for partitioning
· whether to have the guard time between PRACH and PUSCH and/or guard period within PUSCH, and if yes the length of GT/GP
· the mapping scheme between preamble and PUSCH+DMRS, .e.g 1-to-1, multiple-to-1, or 1-to-multiple
· appropriate power offset(s) between preamble and PUSCH, and whether to support repetition of MsgA PUSCH
· whether to have UCI in msgA PUSCH, if a PUCCH transmission overlaps the PUSCH part of MsgA
· whether to dynamically adapt the payload size and indicate by UCI in msgA PUSCH, and if yes the content and structure of UCI
· FFS other schemes, e.g. whether guard band is included
· Additional system-level simulations or analytical evaluations can be considered for the following analysis:
· Latency
· Signalling overhead
· Resource reservation overhead
· PUSCH collision, with definition FFS, e.g. overlapped PUSCH occasion, with shared or separate DMRS port, and with same or different scrambling ID
· Rx detection complexity
· Note 1: the supported/recommended payload size from RAN1 perspective may also need to take other factors into account, e.g. use cases, resource utilization.
· Note 2: the WID scope should be strictly followed when using the evaluation results for the comparison of schemes.

Table 2: Link-level evaluation assumptions
	Parameters
	Values

	Scenario
	1) For evaluation of schemes: 200m, UMi, 4 GHz.  FFS: 500m, UMa, 4 GHz.
2) For evaluation of payload size: 200m, UMi, 4 GHz; or 500m, UMa, 4 GHz; or 1732m, RMa, 700 MHz; or 25km, RMa, 700 MHz.
Other values can be reported if applicable. Note: this does not restrict preamble format selection.

	Preamble format
	Company report

	Waveform (data part)
	CP-OFDM, or DFT-s-OFDM

	Subcarrier spacing for PUSCH
	15kHz at 700MHz, 30/60kHz at 4 GHz, 120kHz at 30GHz

	TBS
	1) 56 bits as starting point for minimum payload size, other values are not precluded
2) Company report for the evaluation of payload size 

	MCS and Resource size
	Company report the MCS, time/frequency resource size, and DMRS overhead.  Strive to agree to some common values in RAN1#96bis.

	Number of UEs
	1 as a starting point;
FFS: 2 or more for evaluation of shared PUSCH occasion or interference from the adjacent PUSCH resource, including how to model relative SINR, timing, etc.

	Traffic model
	Full buffer

	UE antenna configuration
	1Tx. FFS: 2 Tx

	gNB antenna configuration
	2Rx or 4Rx, 8Rx as optional

	Propagation channel & UE velocity
	TDL/CDL-A 30ns, or TDL/CDL-C 300ns, 3km/h or 30km/h

	Timing offset
	Uniform [0, RTT]. 

	Frequency offset
	0.05ppm (fixed) at TRP, and 0.1 ppm (fixed) at UE

	Max number of HARQ transmission
	1 as starting point, other values are not precluded and company should report the details of HARQ

	Receiver
	MMSE-IRC as baseline

	Channel estimation
	Realistic for both channel estimation and TO/FO estimation.
Ideal can be considered for calibration, if needed.

	 Target BLER
	[10%, 1%] for 1st transmission of msgA as starting points. 

	Performance metrics
	1) Missed detection probability vs. SNR for a given false alarm rate, e.g. 0.1%;
2) BLER vs. SNR; MCL can be reported using link budget calculations.
3) Optional: False alarm probability vs. SNR



The following agreements were made in RAN1#96bis:
Agreements:
· One or more PUSCH occasion(s) within an msgA PUSCH configuration period are configured.
· FFS msgA PUSCH configuration period, e.g. 
· For opt. 1 with separate PUSCH configuration, msgA PUSCH configuration period may or may not be the same as PRACH configuration period
· For opt. 2 PUSCH configuration with relative location, msgA PUSCH configuration period is the PRACH configuration period
Agreements:
· PUSCH resource unit for 2-step RACH is defined as
· The PUSCH occasion and DMRS port / DMRS sequence used for an msgA payload transmission.
· FFS support only one or both of DMRS port / DMRS sequence 
· The DMRS sequence generation mechanism should follow Rel.15.

Working assumption:
· At least support one-to-one and multiple-to-one mapping between preambles in each RO and associated PUSCH resource unit.
· Configurable number of preambles (including one or multiple) mapped to one PUSCH resource unit
· FFS one-to-multiple mapping
· Companies are strongly encouraged to perform additional evaluations/analysis

Agreements:
· Support the PRACH and PUSCH for msgA transmission in different slots. In this case, the numerology for msgA PUSCH follow the numerology configured for the UL BWP for msgA transmission.
· FFS whether to support PRACH and PUSCH in the same slot for msgA transmission. If supported, down-select from the following option
· Opt 1: the numerology for msgA PUSCH follows that of msgA preamble
· Opt 2: gNB configure whether the numerology for msgA PUSCH follows that of msgA preamble or UL BWP 
· Opt 3: a UE is not expected to be configured with different numerology among PRACH preamble, msgA PUSCH and UL BWP for msgA transmission
· Note: in Rel.15 the PRACH and PUSCH transmitted in the same slot for a UE are not supported
Agreements:
· Adopt the following table for the link-level evaluation:
	Parameters
	Values 

	The number of PUSCH symbols & PUSCH mapping type
	14, Type A;
[6], Type B as optional

	1) Total Number of PRBs for msgA PUSCH
Or 
2) number of PRBs per PUSCH occasion 
Note: either of them should be aligned for scheme comparison
	[6, 12]
Or 
[1,2,3]

	PUSCH DMRS overhead
	[2 or 3] DMRS symbols

	Frequency hopping for msgA PUSCH
	Company report, enabled/disabled

	Preamble format
	Format 0/[A1]; [32, 64] preambles in each RO.
Other preamble formats or number of preambles are not precluded
Note: company report number of SSBs per RO

	Number of UEs
	1 as a starting point;
FFS: 2 or more for evaluation of shared PUSCH occasion or can be reported
Power modelling for FFS (Note: before the FFS is resolved, companies to report the detailed modelling)
FFS: interference from the adjacent PUSCH resource occasion, including how to model relative SINR, timing, etc.

	TBS
	3) 56 72 bits as starting point for minimum payload size, other values are not precluded
4) Company report for the evaluation of payload size



Agreements:
· For the relation of PRACH resources between 2-step and 4-step RACH, the network has the flexibility to configure the following options:
· Option 1: Separate ROs are configured for 2-step and 4-step RACH 
· Option 2: Shared RO but separate preambles for 2-step and 4-step RACH
Agreements:
· Further study the granularity of the time advance command, if supported in MsgB:
· E.g., Based on the subcarrier spacing of MsgA PUSCH using a 12-bit TA command, where the granularity of the TA command is determined according to the following table.
	Subcarrier Spacing (kHz) of the msgA PUSCH data part
	Unit 

	15
	16*64 Tc

	30
	8*64 Tc

	60
	4*64 Tc

	120
	2*64 Tc


· Other options/variations are not precluded

Agreements:
[bookmark: _Hlk5745760]For 2-step RACH preamble power control parameter configuration, further study and down select from the following options:
· Option 1: Power control parameters can be separately configured for 2-step and 4-step RACH.
· If a power control parameter is not configured for 2-step RACH, the corresponding power control parameter of 4-step RACH is used instead for 2-step.
· Option 2: The corresponding power control parameter of 2-step RACH preamble follows that of 4-step RACH preamble.

Agreements:
[bookmark: _Hlk5855601]For the determination of the PUSCH Tx power, further study at least the following components including possible down selection:
· An offset relative to the preamble received target power
· Option 1.1: Offset configured for 2-step RACH
· Option 1.2: Offset is the release 15 delta_preamble_msg3
· Option 1.3: Offset is the release 15 delta_preamble_msg3 + configurable delta
· An offset relative to the MsgA PRACH Tx power for the MsgA PUSCH Tx power configured for 2-step RACH.
· Transmission bandwidth of MsgA PUSCH
· MsgA PUSCH Transport format (ΔTF). Further study the following options for further down selection
· Option 2.1: deltaMCS configured for 2-step separate from 4-step
· Option 2.2: reuse deltaMCS of 4-step RACH
· Preamble received target power.
· Pathloss. Further study the following options for further down selection
· Option 4.1: Full pathloss compensation (α = 1)
· Option 4.2: Partial pathloss compensation alpha configured for 2-step separate from that of 4-step RACH.
· Option 4.3: Partial pathloss compensation using msg3-alpha.
· RS resource index for pathloss estimation.
· Total power ramp-up requested by higher layers for MsgA PUSCH Tx:
· Option 6.1: from the first to the current MsgA PUSCH transmission (Prampuprequested).
· Option 6.2: from the first to the latest random access MsgA preamble transmission (Prampuprequested).
· Note: Latest means most recent transmitted.
· Power reduction priority rule in CA/DC
Agreements:
· For MsgA Tx beam selection further study at least the following options:
· Option 1: The MsgA PRACH and MsgA PUSCH use the same Tx spatial filter (beam).
· Option 2: The MsgA PRACH and MsgA PUSCH use same or different Tx spatial filter (beam) up to UE implementation.
· No spec impact expected.
· Note: in 4-step RACH it is up to UE implementation to decide the beams for Msg1 and Msg3.
· Option 3: The MsgA PRACH and MsgA PUSCH use same or different Tx spatial filter (beam) under network control/assistance.
· MsgA retransmission, if supported, is defined as a retransmission of MsgA PRACH (with a re-selection of preamble) and MsgA PUSCH. Further study at the following options:
· Option 1: Using the same payload for MsgA PUSCH.
· Option 2: MsgA PUSCH payload can be different.
· FFS: Conditions for MsgA retransmission and relation to fall back.
· FFS: retransmission of PUSCH only.
· FFS: retransmission of PRACH only.

The following agreements were made in RAN1#97:
Agreements:
· The following parameters are defined per msgA PUSCH configuration:
· Common parameters for both option 1 (separate configuration) and option 2 (relative location), at least include:
· MCS and/or TBS (to be further decided)
· Number of FDMed POs 
· POs (including guard band or guard period, if exist) under the same msgA PUSCH configurations are consecutive in frequency domain
· Number of PRBs per PO
· Number of DMRS symbols/ports/sequences (if support) per PO
· FFS whether or not support repetitions for msgA PUSCH
· FFS bandwidth of PRB-level guard band or duration of guard time
· FFS PUSCH mapping type
· Parameters specific to option 1, at least include:
· Periodicity (msgA PUSCH configuration period)
· FFS value range 
· Offset(s) (e.g., symbol, slot, subframe, etc.) 
· Time domain resource allocation, details FFS, e.g., in a slot for msgA PUSCH: starting symbol, number of symbols per PO, number of time-domain POs, etc.
· Frequency starting point
· Parameters specific to option 2, at least include:
· Single time offset (combination of slot-level and symbol-level indication) with respect to a reference point
· FFS, e.g., each PRACH slot (e.g., start or end of the PRACH slot), etc.
· Number of symbols per PO 
· FFS explicit or implicit indication
· Single frequency offset with respect to FFS (the start of the first RO in frequency or the end of the last RO in frequency)
· FFS: Number of TDMed POs
· Support multiple msgA PUSCH configurations for a UE
· FFS the maximum number of configurations
· FFS which parameters, if any, are common for all configurations
· FFS indication of different msgA PUSCH configurations, e.g. by different ROs, by different preamble groups, or by UCI
· FFS whether or not resources for different msgA PUSCHs can be overlapped in time-frequency, and if so, any spec impact
· FFS whether the frequency resource of msgA PUSCH should be limited to the bandwidth of PRACH
· FFS validation rule of msgA PUSCH
Agreements:
· The c_init for msgA PUSCH scrambling is at least derived based on a RNTI, preamble index, and/or n_ID (which can be  cell ID or configurable, to be FFS).
· FFS details of the RNTI
· FFS the inclusion of DMRS index.
Agreements:
· MsgA shall support all the preamble formats specified for NR release 15.

Agreements:
· [bookmark: _Hlk8850408]From RAN1 perspective, when re-transmitting MsgA, and if the MsgA PRACH is on a different spatial filter (beam) than the latest MsgA PRACH transmission, layer 1 notifies higher layer to suspend the power ramping counter of MsgA PRACH, 
· FFS: How to determine the retransmitted MsgA PUSCH Tx power.

Conclusion:
In the reply LS to the RAN2 on power ramping, 
· Include the agreements right above, and
· Mention that RAN1 discussed the suspension of power ramping counter when retransmitting MsgA, and if MsgA preamble is associated with a different SSB than the latest MsgA preamble transmission. The suspension of the power ramping counter for this scenario in case of 4-step RACH is described in the RAN2 specifications. It is up to RAN2 to agree on a similar behavior for 2-step RACH.

Agreements:
· The proposals in 5.2.6 of R1-1907900 is agreed
[Copied as below, also captured in the approved LS to RAN2 R1-1907948]
[bookmark: _Hlk8932679][bookmark: _Hlk8917225]During MsgA PUSCH retransmissions, the MsgA PUSCH Tx power in transmission instance  is , where

·  is an offset relative to the preamble received target power that could be configured for 2-step RACH. If the offset parameter is absent, the parameter delta_preamble_msg3 of 4-step RACH is used.
· [Working Assumption] The power component from the transport format  is determined based on the same mechanism and the same parameter deltaMCS of Rel-15 Msg3 for the current transmission instance.
· The power component from pathloss compensation, , is determined by an alpha parameter, which is UE specific that is configured for 2-step separate from that of 4-step RACH. If the 2-step RACH alpha parameter is absent, the parameter msg3-alpha of 4-step RACH is used.
· FFS: cell-specific MsgA PUSCH alpha.
· For the downlink pathloss estimate for MsgA PUSCH power control, the UE uses the same RS resource index as that used for the corresponding MsgA PRACH
· The power ramping component is given by;

· Where,  is the requested ramp up from higher layers
· Further study and down select from the following alternatives:
· Alt1: Same ramp up for MsgA PUSCH and MsgA PRACH
 
· FFS: same power ramping counters for 2-step RACH MsgA PRACH and 4-step RACH Msg1.
· Alt 2: Separate ramp up for MsgA PUSCH and MsgA PRACH, with different counters
 
· Alt3: Separate ramp up for MsgA PUSCH and MsgA PRACH, with the same counter
 
Agreements:
· RACH preamble power control parameters include: powerRampingStep and preambleReceivedTargetPower.


The following agreements were made in RAN1#98:

Agreements:
· The following parameters are further defined per msgA PUSCH configuration 
· Common parameters for both option 1 (separate configuration) and option 2 (relative location)
· Number of slots (in active UL BWP numerology) containing one or multiple POs, each slot has the same time domain resource allocation
· Number of time domain POs in each slot
· POs including guard period are contiguous in time domain within a slot
· SLIV-based, indicating the start symbol of the first PO in each slot, and the number of occupied symbols of each PO in time domain
· the number of occupied symbols excludes the guard period
· PUSCH mapping type A or B
· Configurable guard period, value range in the unit of symbols FFS
· Frequency start point with respect to the first PRB of the active UL BWP
· FFS: configurable PRB-level guard band, up to 1 PRB

Agreements:
· At least support same configuration periodicity for msgA PRACH and PUSCH
· Single time offset with respect to the start of each PRACH slot, counted as the number of slots (based on the numerology of active UL BWP) 
· Note: The symbol level offset is implied in SLIV-based indication
· FFS how to handle the overlapping between POs
· FFS whether and how to support different configuration periodicities

Agreements:
· For the definition of PRU, support both DMRS ports and DMRS sequences at least for CP-OFDM
· More than 1 DMRS sequence can be configured, FFS the value
· FFS whether/how to support multiple sequences for DFT-s-OFDM
· The conditions under which only DM-RS ports are to be specified. FFS details
· Confirm the working assumption that both one-to-one and multiple-to-one mapping between preambles in each RO and associated PUSCH resource unit (PRU) are supported
· Configurable number of preambles (including one or multiple) mapped to one PRU, explicitly or implicitly
· FFS 1-to-multiple mapping

Agreements:
· The offline agreement 5.2.1 in R1-1909726 is agreed
[copied below]
Correct typo in formula from RAN1#97


Agreements:
· Any performance difference of 2-step and 4-step preambles (e.g. probability of missed-detection) is influenced by parameters some of which are under the control of the network (which the gNB has the flexibility to make the same or different) such as the preamble format (if supported and allowed to be configured differently), number of configured preambles (pool size), number of users attempting random access (traffic loads) and when applicable, power control parameters (such as preambleReceivedTargetPower and powerRampingStep).
· This applies to shared ROs and separately configured ROs.
· Switching to 4-step RACH doesn’t just depend on MsgA PRACH performance, but on the impact of MsgA PUSCH on performance as well.
· Based on the above points, the preamble performance of 2-step RACH and 4-step can be different.
· RAN1 views that it can be beneficial to allow UE to switch to 4-step RACH.
Agreements:
· If a single RACH type is to be selected and when a UE is configured with 4-step RACH and 2-step RACH procedures, during random access procedure initialization:
· One criterion for determination of random access procedure type can be based on an SSB-based RSRP threshold.
· An SSB-based RSRP threshold can be optionally configured.
· If the threshold is configured, if and how the UE can decide on which RACH type to use when above the threshold. 
· FFS: Which SSB-based RSRP is used.
· This does not preclude any further criteria being defined by RAN1 and RAN2, including leaving the RACH type selection to UE implementation.
· It is up to RAN2 to decide whether a single RACH type is selected or both RACH types can be selected.
Agreements:
For shared ROs with 4-step RACH and 2-step RACH configured with separate preambles:
· 2-step RACH preambles are allocated from the non-CBRA preambles associated with each SSB.
Agreements:
For shared ROs with 4-step RACH and 2-step RACH configured with separate preambles:
· All 4-step RACH ROs can be shared with 2-step RACH.
· FFS: Whether only a subset of 4-step RACH ROs can be shared with 2-step RACH
· FFS: How to indicate the shared ROs.
Agreements:
· 2-step RACH at least reuses the 4-step RACH configuration tables (Table 6.3.3.2-2/3/4 of TS 38.211).
· FFS: Whether in case of 4-step RACH and 2-step RACH with separately configured ROs, additional PRACH configurations for 2-step RACH are needed.
· In case of 4-step RACH and 2-step RACH with separately configured ROs, the network can configure a separate prach-ConfigurationIndex for 2-step RACH
· If the prach-ConfigurationIndex for 2-step RACH is not configured, 2-step RACH reuses the corresponding 4-step RACH parameter.
· FFS: Whether the preamble formats of 2-step RACH and 4-step RACH are the same or different.

Agreements:
In case of 4-step RACH and 2-step RACH with separately configured ROs, for the frequency domain location of the PRACH occasions of 2-step RACH,
· Network can configure separate msg1-FDM and msg1-FrequencyStart for the 2-step RACH ROs
· If any of these parameters is not configured for 2-step RACH, 2-step RACH reuses the corresponding 4-step RACH parameter.
Agreements:
· The rules for a UE for invalidating 2-step RACH ROs follow the same rules that are used for the invalidation of 4-step RACH ROs as described in section 8.1 of TS 38.213.
· FFS: For separately configured 2-step RACH and 4-step RACH ROs, if 2-step RACH ROs overlap with 4-step RACH ROs in time and frequency,
· Option 1: the 2-step RACH ROs become invalid.
· Option 2: This is not expected by UE.
· Other options are not precluded

The following agreements were made by email approval after RAN1#98
· For RRC_INACTIVE/IDLE state, at least support up to two msgA PUSCH configurations for Rel.16
· Using different preamble groups for the indications of different configurations in case of two configurations
· Support of more than two configurations is not precluded, and if supported FFS the following mechanisms for the indications of different configurations
· Alt.1: Using different preamble groups
· Alt 2: Using different preamble groups and/or RO partitioning
· Alt.3: Using UCI based indication
· Alt. 4: Using different DMRS ports/sequences
· At least up to two msgA PUSCH configurations are supported for RRC_CONNECTED state for Rel.16
· FFS details
· FFS whether the MsgA PUSCH configurations are the same among different RRC states (IDLE, INACTIVE, CONNCETED)
· FFS the rule or BS signaling the criterion for the UE’s selection of msgA PUSCH configuration


The following agreements were made in RAN1#99:
Agreements:
· For RRC_CONNECTED UEs in non-initial UL BWP, PUSCH mapping type and SLIV of the first PUSCH occasion can be explicitly configured.
· Value ranges for startSymbolAndLengthMsgAPO is INTEGER (0,127);
· If startSymbolAndLengthMsgAPO is not configured, and if the TDRA list PUSCH-TimeDomainResourceAllocationList is provided in PUSCH-ConfigCommon, use msgA-timeDomainAllocation (INTEGER (1..16 maxNrofUL-Allocations)) to indicate which values are used in the list
· otherwise, use the default table 6.1.2.1.1-2 in 38.214, msgA-timeDomainAllocation (INTEGER (1,16)) indicates which values are used in the default table
· the parameter K2 in the default table is not used for msgA PUSCH
· For RRC_IDLE/INACTIVE state and RRC_CONNECTED UEs in initial UL BWP,
· If the TDRA list PUSCH-TimeDomainResourceAllocationList is provided in PUSCH-ConfigCommon, use msgA-timeDomainAllocation (INTEGER (1.. 16 maxNrofUL-Allocations)) to indicate which values are used in the list
· otherwise, use the default table 6.1.2.1.1-2 in 38.214, msgA-timeDomainAllocation indicates which values are used in the default table.
· the parameter K2 in the default table is not used for msgA PUSCH
· Slot offset between MsgA PRACH and PUSCH is always indicated by msgAPUSCH-timeDomainOffset.
· Value range for msgAPUSCH-timeDomainOffset to be downselected from INTEGER ([1.. 32]) or ([0.. 31])
Agreements:
· For RRC_CONNECTED state
· Confirm the working assumption that the preamble group based method as defined for RRC_IDLE/INACTIVE state is reused for the indication of multiple configurations.
· The number of msgA PUSCH configuration(s) can be different from that in RRC RRC_IDLE/INACTIVE state.
· PRACH configuration(s) and msgA PUSCH configuration(s) are both cell specific and configured per BWP
· The number of preamble groups for 2-step RACH should be aligned with the number of msgA PUSCH configurations in a BWP
· If the active UL BWP and the initial UL BWP have same SCS and same CP length and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, 
· The preamble grouping and msgA PUSCH configurations are left to gNB implementation 
· Note: Preamble grouping is configured per UL BWP
· Note: for this overlapped UL BWP it could be up to 4 PUSCH configurations from gNB perspective
· Note: for this overlapped UL BWP it could be up to 2 PUSCH configurations from UE perspective
Agreements:
· For shared ROs, the starting position of 2-step CBRA preambles for a SSB is determined from the end of the 4-step CBRA preambles for that SSB.
Agreements:
· The value range of MCS index is 
· 0~15
· The modulation order for MCS entries 0~1 is QPSK 
· No restriction on the modulation order for other MCS entries, i.e., the modulation order is derived from the MCS table
Agreements:
· The value range of nrofPRBsperMsgAPO is [1-32]
· The MCS table for 2-step is given by ‘qam64’ (Table 6.1.4.1-1 for DFT-s-OFDM and Table 5.1.3.1-1 for CP-OFDM in 38.214) for both RRC_IDLE/INACTIVE state and RRC_CONNECTED state
Agreements:
· Support a configurable guard period between the hops, if intra-slot frequency hopping per PO for msgA is configured.
· Reuse the value of guard period between POs if configured; otherwise, no guard period
Agreements:
· For separately configured 2-step RACH and 4-step RACH ROs, if 2-step RACH ROs overlap with 4-step RACH ROs in time and frequency, 
· No standardized solution, which implies that in the case of overlapping, gNB may have to prepare response assuming both 2-step and 4-step
Agreements:
· Preamble to PRU mapping ratio is:
· A single value per configuration, which is implicitly derived by the total numbers of valid preambles and valid PRUs in the SSB-to-RO association pattern period
· It is up to gNB implementation to make sure the value does not vary across different periods.
· M preambles are mapped to one PRU, M=ceiling(N_pre/N_pru) 
· where N_pre and N_pru are respectively the total numbers of valid preambles and valid PRUs in the SSB-to-RO association pattern period
Agreements:
Update the previous agreement as the following:
· Each M (M>=1) consecutive PRACH preambles are mapped to valid PUSCH resource units (PRUs) within an msgA association period is updated in the following order:
· First, in increasing order of frequency resource indexes for frequency multiplexed PUSCH occasions
· Second, in increasing order of DMRS indexes within a single PUSCH occasion
· FFS DMRS indexes for DMRS ports and/or sequences 
· DMRS indexes within a single PUSCH occasion are in increasing order of DMRS port first and DMRS sequences second. 
· Third, in increasing order of time resource indexes for time multiplexed PUSCH occasions within a PUSCH slot
· Fourth, in increasing order of indexes for PUSCH slots
Agreements:
· The preambles in a preamble group in each PRACH slot are mapped to the PRUs that are determined by the signaled single offset related to the PRACH slot per MsgA PUSCH configuration
Agreements:
· The PRUs without associated preambles are not used for msgA transmission for 2-step RACH.
· (Working Assumption) The preambles without associated PRUs can be used for msgA transmission (preamble only) for 2-step RACH
Agreements:
· It is up to gNB implementation to guarantee the PUSCH occasion including guard period does not span across the slot boundaries
Agreements:
· The timing for MsgA PRACH and PUSCH transmission should be both assumed as N_TA =0.
Agreements:
· For the msgA-ssb-sharedROmaskindex, reuse all the mask index values defined in Table 7.4-1, 38.321.
Agreements:
· msgA-DMRS-Configuration is a list of parameters including at least:
· FFS msgA-dmrs-Type, ENUMERATED{type2}, indicates the DMRS type for msgA PUSCH. If the field is absent, the UE uses DMRS type1
· msgA-dmrs-AdditionalPosition, ENUMERATED{pos0, pos1, pos3}, indicates the position for additional DM-RS. If the filed is absent, the UE applies value ‘pos2’.
· msgA-maxLength, ENUMERATED{len2}, indicates single-symbol or double-symbol DMRS. If the filed is absent, the UE applies value ‘len1’.
· FFS msgA-nrOfantennaPorts, ENUMERATED{[1,2,3,4,6,8]}, number of DMRS ports configured for the PRUs in an msgA PUSCH occasion. If the field is absent, all the antenna ports can be used.
Agreements
The following RRC parameters are defined if interlaced PUSCH is configured
· interlace index of the first PO in frequency domain, interlaceIndexFirstPOMsgAPUSCH
· number of consecutive interlaces per PO, nrofInterlacesPerMsgAPO
· FFS: interlace level guard band
Agreements:
· For CP-OFDM, 
· Reuse the same formula in Rel.15 for the DMRS sequence generation, 
· value range of the number of DMRS sequences is 
·  [1,2]
· nSCID is {0,1}, and
· NID0, NID1 {0, 1, …, 65535} are given by the higher layer configurations if configured 
· Else N_ID^{n_SCID}=N_ID^{cell} 
Agreements:
For DFT-s-OFDM
· Not support multiple DMRS sequences
Agreements:
· The following parameter(s) are included in msgA-DMRS-Configuration 
· 1-bit indication of index(-es) of CDM group(s): msgAPUSCHDMRSCDMgroup  INTEGER (0,1); if not configured then both CDM groups are used; and 
· 1-bit indication of port number msgAPUSCHNrOfPort  INTEGER (0,1); 0 indicates 1 port per CDM group, 1 indicates 2 ports per CDM group, if not configured then 4 ports per CDM group are used; 
· Regarding the parameter msgA-maxLength
· Keep the agreement for msgA-maxLength, if UE does not support ‘len2’, and if msgA-maxLength is configured as ‘len2’, the UE cannot use 2-step RACH resources.
· Note: it is UE capability issue, no spec impact
· The ordering the DMRS ports follow that in Rel.15
· DMRS scrambling ID(s)
· DMRS Type for msgA PUSCH is type 1.
Agreements:
· In case of single PUSCH configuration or if the DMRS symbols of multiple configurations are not overlapped, if the DMRS resources configured in one PUSCH occasion is no larger than 8 (for len2) or 4 (for len1), then only DMRS port is configured.
· Note: this is based on the previous common understanding when we agreed to support multiple sequences
· In case of multiple PUSCH configurations with overlapped DMRS symbols, network can configure different CDM groups for each msgA PUSCH configure.
· Note: this is based on the previous agreement “Each msgA PUSCH configurations can identify sub-sets of DMRS port/sequence combination”
Agreements:
RRC parameters for msgA PRACH:
	Parameter Name (suggested)
	Values

	msgA-prach-ConfigurationIndex
	INTEGER (0..[255])

	msgA-RO-FDM
	ENUMERATED {one, two, four, eight}

	msgApreamble-powerRampingStep
	ENUMERATED {dB0, dB2, dB4, dB6}

	msgA-CB-PreamblesPerSSB
	Same value range as CB-PreamblesPerSSB

	msgA-ssb-sharedROmaskindex
	INTEGER (0…15)


Agreements:
RRC parameters for msgA PUSCH:
	Parameter Name (suggested)
	Values

	guardPeriodMsgAPUSCH
	INTEGER {0,1,2,3}, 2bits 
In the unit of symbols

	nrofMsgAPOperSlot
	INTEGER {1,2,3,6}, 2bits

	nrofSlotsMsgAPUSCH
	INTEGER {1,2,3,4}, 2bits

	nrMsgAPO-FDM
	INTEGER {1,2,4,8}, 2bits

	msgA-Alpha
	Same range as msg3
ENUMERATED {alpha0, alpha04, alpha05, alpha06, alpha07, alpha08, alpha09, alpha1}, 3bits

	msgAPUSCH-timeDomainOffset
	INTEGER (1.. 32), 5bits

	nrofInterlacesPerMsgAPO
	INTEGER {1...10} for 15kHz, INTEGER {1...5} for 30kHz, 4bits

	interlaceIndexFirstPOMsgAPUSCH
	INTEGER {1...10} for 15kHz, INTEGER {1...5} for 30kHz, 4bits


Agreements
msgA-prach-ConfigurationIndexNew: INTEGER (256.. 262).
Agreements:
· The minimum transmission gap between the end of msgA PRACH and the beginning of msgA PUSCH (guard time excluded) is no less than Ngap symbols, as specified in TS 38.213, i.e., 2 or 4 symbols depending on the SCS
· This is not applied for NR-U
· Note: This is aligned with Rel-15
Working assumption:
· The granularity of the TA command in msgB is determined by the same table for the granularity of the TA command in 4step RACH RAR with the subcarrier spacing (kHz) value is based on the UL BWP SCS at least for the case when MsgA PRACH and MsgA PUSCH are in different slots.
Agreements:
· For CA/DC, 
· Note: MsgA is not supported in SCell.
· The power reduction priority of MsgA PUSCH is the same as PUSCH transmission in Rel-15
Agreements:
· The power ramping counter is the same for MsgA PRACH and MsgA PUSCH.
· Layer 1 will notify the higher layer to suspend the power ramping counter if msgA PRACH is not transmitted (if applicable)
· Layer 1 may notify the higher layer to suspend the power ramping counter if msgA PRACH tx power is reduced (if applicable)
Agreements:
· RV=0 for msgA PUSCH initial transmission and msgA reattempt
· RV=0 for the msg3 transmission in case of fallback
Agreements:
For the PUCCH Resource index used for the HARQ-ACK feedback of a user that finds its contention resolution ID in the successRAR with a PDSCH scheduled by a PDCCH that has a CRC scrambled with the MsgB-RNTI:
· PUCCH Resource Index is only signalled explicitly in the successRAR
· Number of bits used to indicate PUCCH resource index is 4 bits.
Agreements:
· PDSCH-to-HARQ_feedback timing indicator is only signalled in the successRAR
· Number of bits used to indicate the PDSCH-to-HARQ_feedback timing indicator is 3 bits.
· FFS the timing for UE to transmit HARQ-ACK information should be in the slot of  n+k+delta, where delta is defined by Table 6.1.2.1.1-5 in 38.214, where n is the slot index of receiving MsgB, and k is given by PDSCH-to-HARQ-timing-indicator with value range of {1, 2, 3, 4, 5, 6, 7, 8}.
Agreements:
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by msgB-RNTI (parameters in squared brackets depend on the other proposals):

-	Frequency domain resource assignment – bits
-	Time domain resource assignment – 4 bits 
-	VRB-to-PRB mapping – 1 bit
-	Modulation and coding scheme – 5 bits 
-	TB scaling – 2 bits
-	[LSBs of SFN – 2 bits]
-	Reserved bits – [14] bits
Note: The interpretation of the “LSBs of SFN” may be different for the hand over case
Agreements
· Msg1 pPower ramping counter should inherit continue increasing (if not suspended) msgA preamble power ramping counter after 2-step RACH switches to 4-step RACH.
· The power ramping step size follows the 4-step RACH configuration after 2-step RACH switches to 4-step RACH
· After 2-step RACH switches to 4-step RACH, the target power level follow the 4-step RACH formula plus an offset, where the offset is 
· OFFSET = (N -1) × (PREAMBLE_POWER_RAMPING_STEP_2_step  -  PREAMBLE_POWER_RAMPING_STEP_4_step)
· N is the power ramping counter when switching back to 4-step
Agreements:
· The UE transmits the PUCCH responding to msgB successRAR using the same spatial domain transmission filter in the same BWP as the last msgA PUSCH transmission/retransmission.
Agreements:
· The minimum gap between the last symbol of msgB PDSCH and the first symbol of PUCCH transmission carrying HARQ-ACK to msgB PDSCH for a UE is assumed to be no less than the UE PDSCH processing procedure time given by NT,1+0.5+t ms, where NT,1 is the PDSCH processing time for UE processing capability 1 in TS 38.214-5.3. 
· The indicated timing for UE to transmit HARQ-ACK information should be in the slot determined by ceiling(n+k+delta+t/slot duration), where n is the slot index of receiving MsgB PDSCH, and k is given by PDSCH-to-HARQ-timing-indicator with value range of {1, 2, 3, 4, 5, 6, 7, 8}.
· [working assumption] where delta is defined by Table 6.1.2.1.1-5 in 38.214
· t >=0, to address in the CR stage the value of t
· If t =0, the consequence needs to be discussed

2.1.2	Remaining Open issues
None

2.2	RAN2
2.2.1	Agreements
The following agreements were made in RAN2#105bis:
Agreements:
1. Criteria on whether the UE uses 2-step RACH or 4-step RACH shall be clearly specified 
2. The start of the msgB reception window is after the PUSCH transmission opportunity of msgA.  Details are FFS for 2-step RACH and fallback. 
3. If CCCH SDU was included in MsgA, then the contention resolution will be based on the contention resolution ID included in MsgB.  FFS for other conditions.

Approved LS to RAN1
1. RAN2 has discussed the contents and content size of MsgA data part and concluded that the following could be included into MsgA depending on the Random Access trigger:
· 	RRC message for requesting RRC connection setup/re-establishment/resume for IDLE/INACTIVE/CONNECTED UEs;
· 	RRC message for requesting on-demand system information for IDLE/INACTIVE UEs;
· C-RNTI MAC CE + possibly other MAC CE(s) like BSR + UL data (CP or UP) for CONNECTED mode UEs.
Based on the above, it was concluded that minimum payload sizes the MsgA shall be able to support are 56 and 72 bits depending on whether short or long I-RNTI is requested by the NW from RRC INACTIVE UEs inside the RRCResumeRequest message, respectively.
On the other hand, no upper bound for the content size is defined by RAN2 but any limit based on the RAN1 design would be good to be known to be able to design the signaling options properly.
2. In addition, RAN2 would appreciate any early information for the power ramping for MsgA transmission.
ACTION: 	RAN2 respectfully asks RAN1 to take the minimum MsgA content sizes into account for their design as well as provide any information about the upper bound of the MsgA content size if/when available. Furthermore, RAN2 would respect any early information for the power ramping design for MsgA transmission.

The following agreements were made in RAN2#106:
Agreements:
1. From RAN2 perspective, 2-step RACH selections can be based on indicating to all UEs via SIB, or dedicated configuration in RRC_CONNECTED/INACTIVE/IDLE states.  FFS if radio quality is used for 2-step RACH selection. 
2. From RAN2 perspective, for msgA retransmission (i.e. preamble and PUSCH) we assume that the UE retries on 2-step RACH  
3. FFS whether the UE can fallback to 4-step RACH after certain time.  Ask RAN1 whether the preamble transmission performance for 2-step RACH and 4-step RACH is the same.  
4. For MsgA with C-RNTI, the UE shall monitor the PDCCH addressed to C-RNTI for success response and msgB-RNTI (e.g. RA-RNTI or new RNTI) 
5. Contention resolution:
a. If the PDU PDCCH addressed to the C-RNTI (i.e. C-RNTI included in MsgA) containing the 12 bit TA command is received, the UE should consider the contention resolution to be successful and stop the reception of MsgB or with UL grant if the UE is synchronized already.
b. If the corresponding fallback RAR is detected, the UE should stop the monitoring of PDCCH addressed to the corresponding C-RNTI for success response and process the fallback operation accordingly.
c. If neither corresponding fallback RAR nor PDCCH addressed C-RNTI is detected within the response window, the UE should consider the msgA attempt failed and do back off operation based on the backoff indicator if received in MsgB.
d. FFS if a new MAC CE with 12bits Timing Advanced Command shall be introduced
6. For CCCH, MsgB can include the SRB RRC message.  The format should be designed for both with and without RRC message.   
7. For CCCH, for success or fallback RAR MsgB can multiplex messages for multiple UEs.  FFS if we can multiplex SRB RRC messages of multiple UEs.  
8. Network response to msgA (i.e. msgB/msg2) can include the following: 
a. SuccessRAR 
b. FallbackRAR
c. Backoff Indication
FFS: format of successRAR and whether successRAR is split into more than one message and format of fallbackRAR and whether legacy msg2 can be reused for fallbackRAR
9. Proposal 10: The following fields can be included in the successRAR when CCCH message is included in msgA.
a. Contention resolution ID
b. C-RNTI
c. TA command
10. Upon receiving the fallbackRAR, the UE shall proceed to msg3 step of 4-step RACH procedure
11. FallbackRAR should contain the following fields
a. RAPID
b. UL grant (to retransmit the msgA payload).  FFS on restrictions on the grant and UE behavior if different grant and rebuilding 
c. TC-RNTI
d. TA command
12. From RAN2 perspective, no further offset is needed for the start of msgB monitoring window (i.e. no offset is needed to cover the RRC processing delay and/or F1 delay).
13. The UE will monitor for response message using the single msgB agreed window
14. MsgB containing the succcessRAR shall not be multiplexed with the legacy 4-step RACH RAR in the same MAC PDU

The following agreements were made in RAN2#107:
1. Working assumption: SRB RRC messages of multiple UEs cannot be multiplexed in same msg B (i.e. same MAC PDU).   
2. SuccessRAR cannot be split into more than one message (i.e.Contention resolution ID will also be included in successRAR).   
3. SuccessRAR and fallbackRAR can be multiplexed
4. HARQ feedback for msgB would be needed from RAN2 point of view
5. The fallback RAR shall be included in the general MsgB format, i.e., be able to be multiplexed with the successRAR for 2-step RACH.
6. TB size offered in UL grant in the fallback RAR shall be the same as the TB size offered for payload transmission in MsgA; otherwise, the UE behavior is not defined (i.e. it is up to UE implementation).
7. RA type selection is performed before beam selection
8. No need to reexecute RA selection criteria upon fallback failure (i.e if reception of msg3 fails).  The UE re-transmits using msgA
9. If the random access procedure is not successfully completed even after transmitting the msgA 'N' times, UE fallbacks to 4 step RACH procedure i.e. UE only transmits the PRACH preamble.  
10. Network can configure the number of times 'N', a UE can attempt to re-transmit msgA during the random access procedure.  
11. For MsgA with C-RNTI or CCCH SDU, upon receiving fallbackRAR corresponding to random access preamble transmitted by UE, UE may stop monitoring PDCCH addressed to msgB-RNTI.
12. For MsgA with CCCH SDU, if neither fallbackRAR or successRAR is received within the response window, the UE should consider the msgA attempt failed and do back off operation based on the backoff indicator if received in MsgB
13. RA type selection is NOT left up to UE implementation.  
14. If the UE is configured with 2-step RA, the RSRP is above a configurable threshold then the UE shall use the 2-step RA procedure.  
15. 2-step RA type selection is done after carrier type selection (UL/SUL).  FFS if we have separate threshold for different carriers (UL/SUL)
16. we will not work on this (overload control for 2-step RACH) for now
17. From RAN2 point of view, there is benefits to support 2-step CFRA for HO (dedicated preamble and dedicated PUSCH).   
18. 2-step CFRA (dedicated preamble and dedicated PUSCH) can be an alternative RACH-less HO.  It is up to the plenary to decide how to handle this and whether we chose to do anything at all.  

Approved LS to RAN1
RAN2 has discussed the overall 2-step RACH procedure for the success case and fallback case. The following agreements have been made by RAN2.
Agreements:
1. Working assumption: SRB RRC messages of multiple UEs cannot be multiplexed in same msg B (i.e. same MAC PDU).   
2. successRAR cannot be split into more than one message (i.e.Contention resolution ID will also be included in successRAR).   
3. SuccessRAR and fallbackRAR can be multiplexed

and

=>	HARQ feedback for msgB would be needed from RAN2 point of view

and

2.   TB size offered in UL grant in the fallback RAR shall be the same as the TB size offered for payload transmission in MsgA; otherwise, the UE behavior is not defined (i.e. it is up to UE implementation).

Also, according to the previous agreements in RAN2, the current successRAR has no UL grant in the message. RAN2 design allows multiplexing successRARs of multiple UEs in msgB. HARQ feedback for the msgB is needed for this multiplexed case to confirm contention resolution for the success UEs. 
RAN2 kindly requests RAN1 to take the above agreements into account and provide feedback on any RAN1 mechanisms for sending HARQ feedback in UL for msgB in case of multiple UEs are multiplexed.

ACTIONS: RAN2 kindly requests RAN1 to take the above agreements into account and provide feedback on any RAN1 mechanisms for sending HARQ feedback in UL for msgB in case successRARs of multiple UEs are multiplexed in the msgB.
The following agreements were made in RAN2#107bis:
1. The RSRP threshold for 2-step vs 4step CBRA can be configured separately for NUL and SUL.
2. Use MSGA buffer to store the MSGA payload in case of 2-step RACH, unless the implementation in the MAC spec it becomes too complex.
3. UE monitors the MSGB window regardless of the occurrence of the measurement gap
4. The name of the new timing advance command MAC CE is: Absolute Timing Advance Command MAC CE
5. Introduce preambles group A and B for 2-step RACH.
6. Apply the same selection formulas to select between 2-step preambles group A and B as specified for 4-step in Rel-15. For the purpose of data threshold, ra-MsgASizeGroupA parameter can be introduced.
7. Support configuration where fallback from 2-step RA to 4-step RA is not allowed
8. TB size offered in UL grant in the Msg2 RAR in 4-step RACH shall be the same as the TB size offered for payload transmission in MsgA in 2-step RACH; otherwise, the UE behavior is not defined (i.e. it is up to UE implementation).  Rebuilding is not supported in the specification (i.e. it is up to UE implementation).
9. If switching to 4-step RACH is expected to be supported, then support network configuration where the same TB sizes offered for 2-step RACH preamble groups are the same with those of 4-step RACH preamble groups.  
10. No UE specific RNTI will be designed for 2-step RACH in case CCCH SDU was included in MsgA.
11. Confirm the Working Assumption: SRB RRC messages of multiple UEs cannot be multiplexed in same MsgB (i.e. same MAC PDU).
12. RAN2 will work on specifying a new RA-RNTI design for msgB 
13. For 2 step CBRA, RA prioritisation is supported at least for handover and beam failure recovery.
14. RA prioritisation for 2 step CBRA is controlled by networkRA prioritisation parameters are separately configured for 2 step CBRA and 4 step CBRA. -ra-Prioritization2Step is optionally added to BeamFailureRecoveryConfig IE and RACH-ConfigDedicated IE.
15. 2-step RACH resources can only be configured on SpCell
16. The 2-step RACH resources can be configured on a BWP where 4-step CBRA resources are not configured.  In that case we will not have 4-step switch.   
17. The PDCCH triggered 2-step CFRA RACH will not be supported in Rel-16
18. The 2-step CBRA for SpCell BFR is supported in Rel-16.  
19. Legacy UEs are not required to decode msgB
20. The 12-bit TA command, 16-bit C-RNTI and 48-bit UE Contention Resolution Identity are included in successRAR MAC subPDU.
21. The UE Contention Resolution Identity field should be placed in the payload of the successRAR MAC subPDU. As a baseline, UE Contention Resolution Identity field is in front of the payload of MAC subPDU.
22. We will discuss whether we include SFN after NR-U design is completed. 
23. As a baseline, the indication for presence of RRC message following the successRAR MAC subPDU is needed. The detailed indication method is FFS.
24. For the case of msgB with RRC message, the SRB RRC message is included in a separate MAC subPDU, not inside the successRAR subPDU.
25. More than one RRC message for a given UE can be included in msgB (i.e. for re-establishment case).  FFS whether we need to indicate number of RRC messages
26. The fallbackRAR MAC subPDU is composed of 12-bit TA command, 16-bit TC-RNTI, 27-bit UL grant, and 6-bit RAPID. The RAPID is in the MAC subheader of fallbackRAR subPDU.
27. For NR 2-step RACH, the payload of fallbackRAR MAC subPDU should reuse msg2 RAR format.
28. The sub-header should differentiate the different types of MAC subPDU (e.g. fallback, success, backoff).  FFS how to indicate.  
29. The MAC subheader for SRB MAC subPDU should use a full LCID field (6-bit)
30. The MAC subheader for SRB MAC subPDU should reuse the Rel-15 MAC subheader which supports both 8-bit and 16-bit Length field with additional F indicator field
31. As a baseline, the RAPID field is not included in the MAC subheader for successRAR MAC subPDU.

The following agreements were made in RAN2#108:
1 Include a 1 bit field in MAC subheader of SuccessRAR MAC subPDU to indicate presence/absence of SRB MAC subPDU(s) following successRAR MAC subPDU.
2 If the MAC subheader of SuccessRAR MAC subPDU indicates presence of SRB MAC subPDU(s):
· SRB MAC subPDU(s) are present immediately after the SuccessRAR MAC subPDU; 
· the last SRB MAC subPDU is followed by padding MAC subPDU, if padding is present;
· padding MAC subPDU includes R/R/LCID padding subheader (as used to indicate padding in DL SCH MAC PDU).
3 1 bit E field is included in MAC subheader of SuccessRAR MAC subPDU, Backoff MAC subPDU and FallbackRAR MAC subPDU.
4 The E field is set to "1" to indicate at least another MAC subPDU (other than SRB MAC subPDU) follows. E field is set to "0" to indicate that the MAC subPDU including this MAC subheader is the last MAC subPDU (other than SRB MAC subPDU) in the MAC PDU.
5 1 bit T1 and 1 bit T2 field in MAC subheader are set as follows: 
· MAC subheader in Backoff MAC subPDU : T1 = 0, T2 = 0
· MAC subheader in SuccessRAR MAC subPDU : T1 = 0, T2 = 1
· MAC subheader in FallbackRAR MAC subPDU: T1 = 1, T2 is not included.
6 Format in figure 10 of R2-1914430 as a baseline. The format can be further updated based on final outcome of discussions.
7 The RA response window is extended up to 40ms for 2-step RACH. 
8 From RAN2 perspective, 2bit LSB of the SFN is included in the DCI scheduling msgB
9 A “fixed” offset is added to the RA-RNTI formula to extend the RA-RNTI space.  The Rapporteur of MAC will included it in the MAC CR.  
10 When 2-step RACH was triggered by UL data arrival while UL is non-sync grant is not included in random access message (i.e. no change to current MAC running CR).
11 When 2-step RACH was triggered beam failure recovery or PDCCH order when uplink is in-sync, only C-RNTI addressed PDCCH on SPCell is needed for contention resolution
12 If 4-step CFRA resource is configured, the UE should select 4-step RACH in “5.1.1 Random Access procedure initialization”.
13 If no qualified beam with 4-step CFRA resource can be found, the UE should fallback to 4-step CBRA.  Assumption: 2-step CFRA and 4-step CFRA are not configured at the same time
14 For random access initiated by PDCCH order, if PDCCH order includes non-zero RA preamble index, UE selects 4 step RA i.e. UE will perform legacy CFRA
15 RA prioritization for MCS and MPS should be applicable for both 2-step and 4-step RACH procedures. 
16 RA prioritization parameters for MCS and MPS for both 2-step and 4-step RACH procedures are obtained from the SIB1 ra-PrioritizationForAccessIdentity field as defined in TS 38.321 Subclause 5.1.1, as agreed in main session for 4-step RA.
17 Same mechanism as 4-step RA will be applied for 2-step RA
18 Allow configurations where switching to 4-step RA is not supported even when 2-step RA and 4-step RA are configured in the BWP.
19 HARQ process ID 0 is used for MsgA PUSCH transmission
20 2-step CFRA and 4-step CFRA cannot be configured simultaneously for a BWP
21 For HO 2-step CFRA, the UE will monitor the PDCCH of the target cell for the response from the gNB identified by the C-RNTI while the msgB-ResponseWindow is running. The RA procedure is considered successful upon reception of a transmission addressed to the C-RNTI containing at least the 12 bit TAC MAC CE.
22 Rebuilding is NOT supported: This means the CFRA payload size matches one of the payload sizes for CBRA and UE includes C-RNTI in MSGA for CFRA
23 In case of 2-step CFRA, once MSGA is transmitted the UE monitors MSGB-RNTI (in addition to C-RNTI – i.e. same as CBRA)
24 The initial RA type is always determined to be 2-step RA if 2-step CFRA is configured in HO
25 Similar to 4-step RA, the UE then searches for a suitable CFRA beam with configured 2-step CFRA resources 
26 RAN2 assumes that SSB and CSI-RS based 2-step CFRA can be supported.  We assume that if there are RAN1 impact then CSI-RS configuration will not be supported.    
27 The PUSCH resource for 2-step CFRA associated with the dedicated preamble will be configured to the UE via dedicated signalling (i.e. will not be included in SIB1).  FFS how and when the PUSCH resources is releases
28 2-step CFRA is configured only on BWP where 2-step CBRA is configured 

In addition to the above, the following agreements were also made as part of the discussion under NR-U work item at R2#108: 

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

2.2.2	Remaining Open issues 
Finalization of the running CRs for the following RAN2 specs:
· 38.300 (stage-2) – Nokia
· 38.321 (MAC) – ZTE
· 38.331 (RRC) – Ericsson 

2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
2.4.2	Remaining Open issues
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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[586] R2-1913357	HARQ support for MsgB of 2-Step RACH	Sony
[587] R2-1913366	Differentiating between MSG2 and MSGB	ZTE Corporation, Sanechips
[588] R2-1913367	Remaining Stage 2 issues for 2-step RACH	ZTE Corporation, Sanechips
[589] R2-1913368	Support of CFRA with 2-step RACH	ZTE Corporation, Sanechips, Qualcomm, Fujitsu
[590] R2-1913369	Configuration aspects of 2-step RACH	ZTE Corporation, Sanechips
[591] R2-1913370	Running MAC CR for 2-step RACH	ZTE Corporation (email rapporteur)
[592] R2-1913401	Discussion on HARQ feedback for msgB and RNTI design for msgB	Qualcomm Incorporated
[593] R2-1913402	Prioritized 2-step RACH	Qualcomm Incorporated
[594] R2-1913403	Report of email discussion [107#68] [NR/2-step RACH]: MAC PDU format for msgB	Qualcomm Incorporated
[595] R2-1913404	msgB MAC PDU format	Qualcomm Incorporated
[596] R2-1913405	Remaining issue on contention resolution and fall back procedure	Qualcomm Incorporated
[597] R2-1913448	Discussion on some open issues in running MAC CR	Email discussion rapporteur (ZTE Corporation)
[598] R2-1913449	Summary of running MAC CR review issue list	ZTE Corporation (email disc Rapporteur)
[599] R2-1913756	MAC PDU format of Success RAR	ETRI
[600] R2-1913870	RNTI design for msgB	LG Electronics Inc.
[601] R2-1913872	Remaining issues on 2-step random access resource	LG Electronics
[602] R2-1913874	MAC PDU formats for msgB	LG Electronics Polska
[603] R2-1913875	Need for RAPID MAC CE in payload of msgA	LG Electronics Inc.
[604] R2-1913877	Logical channel based RA type selection	LG Electronics Inc.
[605] R2-1913879	Consideration on 2-step CFRA	LG Electronics
[606] R2-1913914	Clarification on criteria selection for 2-step RACH and 4-step RACH	Qualcomm Incorporated
[607] R2-1914051	[DRAFT] LS to RAN1 on 2-step RACH	ZTE
[608] R2-1914052	Summary of discussion on rebudiling and fallback	Nokia
[609] R2-1914067	[DRAFT] LS on differentiating between MSG2 and MSGB	ZTE
[610] R2-1914191	LS on differentiating between MSG2 and MSGB	RAN2
[611] R2-1914311	Reply to LS on differentiating between MSG2 and MSGB (R1-1911656; contact: Nokia)	RAN1
[612] R2-1914319	Reply to LS on RAN2 agreements related to 2-step RACH (R1-1911739; contact: Nokia)	RAN1
[613] R2-1914373	Differentiation Between Msg2 and MsgB by MsgB-RNTI	vivo
[614] R2-1914374	Discussion on the 2-step CFRA	vivo
[615] R2-1914375	Contention Resolution of 2-step RACH Triggered by Uplink Data Arrival Without Valid TA	vivo
[616] R2-1914376	Remaining Issues on MsgA Transmission and Fallback	vivo
[617] R2-1914377	Resource Selection for 2-step RACH	vivo
[618] R2-1914378	Discussion on the BFR-initiated 2-step RACH	vivo
[619] R2-1914388	Remaining open issues for 2-step RACH	OPPO
[620] R2-1914389	Draft TP for msgB MAC PDU format	OPPO
[621] R2-1914390	Remaining issues on 2-step RACH configuration without 4-step resources	OPPO
[622] R2-1914391	Contention resolution for 2-step RACH in C-RNTI MAC CE case	OPPO
[623] R2-1914392	Contention free 2-step RACH	OPPO
[624] R2-1914396	[Draft] LS on preamble group for 2-step RACH	OPPO
[625] R2-1914421	On the remaining open issues of 2-step RACH	CATT
[626] R2-1914422	Load Balancing between RACH Types	CATT, OPPO, vivo, Spreadtrum, Panasonic, Xiaomi
[627] R2-1914423	Consideration on msgB-RNTI	CATT
[628] R2-1914424	RA Type Selection between Legacy CFRA and 2-step CBRA	CATT
[629] R2-1914430	Report of Email discussion 107bis#76- MSG B Format Design	Samsung Electronics Co., Ltd
[630] R2-1914431	MAC TP_MSGB Format Design	Samsung Electronics Co., Ltd
[631] R2-1914432	Legacy CFRA and Selection between 2 step and 4 step RA	Samsung Electronics Co., Ltd
[632] R2-1914433	2 Step RACH_RNTI for Receiving Network Response	Samsung Electronics Co., Ltd
[633] R2-1914434	2 Step RA_RACH Configuration	Samsung Electronics Co., Ltd
[634] R2-1914435	Open issues for supporting 2 step CFRA	Samsung Electronics Co., Ltd
[635] R2-1914617	Discussion on 2-step RACH for BFR	Asia Pacific Telecom co. Ltd
[636] R2-1914796	Remaining open issues for 2-step CBRA	ZTE Corporation, Sanechips
[637] R2-1914797	Consideration on the MsgB RA-RNTI calculation	ZTE Corporation, Sanechips
[638] R2-1914798	Running MAC CR for 2-step RACH	ZTE Corporation (email rapporteur)
[639] R2-1914799	Summary of running MAC CR review issue list	ZTE Corporation (email rapporteur)
[640] R2-1914800	Support of CFRA with 2-step RACH	ZTE Corporation, Sanechips, Vivo, Oppo, Fujitsu, Qualcomm, InterDigital, Intel
[641] R2-1914842	Other User Plane Stage-3 issues on 2-Step RACH	Intel Corporation
[642] R2-1914843	Remaining issues on PUSCH resource unit selection for 2-step RACH	Intel Corporation
[643] R2-1914862	UE capability for 2-step RACH	Intel Corporation
[644] R2-1915001	Considerations on MsgB reception	Fujitsu
[645] R2-1915002	On open questions to 2-step CF-RACH	Fujitsu
[646] R2-1915005	RA Prioritization for MPS for 2-step RACH	Perspecta Labs, ECD, AT&T, T-Mobile, Sprint, Ericsson, Qualcomm
[647] R2-1915069	RA variables for 2-step RACH fallback procedure	ITRI
[648] R2-1915215	Discussion on the new RA-RNTI for MsgB	CMCC
[649] R2-1915216	Discussion on 2-step CFRA	CMCC
[650] R2-1915225	TA handling in 2-step RACH	Samsung
[651] R2-1915231	Fallback to 4-step RACH with BI	Sony
[652] R2-1915239	Applying un-used RNTIs for MsgB of 2-Step RACH	Sony
[653] R2-1915240	Differentiating MsgB with and without RRC messages	Sony
[654] R2-1915255	Consideration on the variables for 2-step RACH	ZTE Corporation, Sanechips
[655] R2-1915268	Draft CR for 2-step CFRA	ZTE Corporation, Sanechips
[656] R2-1915326	RNTI design for MsgB reception	Nokia, Nokia Shanghai Bell
[657] R2-1915327	2-step RACH only BWP	Nokia, Nokia Shanghai Bell
[658] R2-1915328	HARQ ACK resources for successRAR	Nokia, Nokia Shanghai Bell
[659] R2-1915329	Draft LS on HARQ ACK resources for successRAR	Nokia, Nokia Shanghai Bell
[660] R2-1915330	CFRA for 2-step RACH	Nokia, Nokia Shanghai Bell
[661] R2-1915450	Loading Control in the RACH Type Selection	PANASONIC R&D Center Germany
[662] R2-1915602	RA type switch and fallback in 2-step RA	Ericsson
[663] R2-1915603	New msgB format for 2-step RA	Ericsson
[664] R2-1915604	Preamble group handling for 2-step RA	Ericsson
[665] R2-1915605	CFRA in 2-step RA	Ericsson
[666] R2-1915606	Beam-specific 2-step RA support	Ericsson
[667] R2-1915607	msgB RNTI design for 2-step RA	Ericsson
[668] R2-1915786	2-step RA 38.331 Running CR	Ericsson (Email disc rapporteur)
[669] R2-1915787	Report on email [107bis#77][2-step RACH] RRC details and running RRC CR (Ericsson)	Ericsson (Email disc rapporteur)
[670] R2-1915889	Stage-2 running CR for 2-step RACH	Nokia (rapporteur), Nokia Shanghai Bell
[671] R2-1915928	RAN1 Impact on MsgB Design	Apple
[672] R2-1915929	2-Step CFRA	Apple
[673] R2-1916006	Remaining issues on user plane aspects	LG Electronics
[674] R2-1916013	Remaining issues on PDU format for MsgB	Huawei, HiSilicon
[675] R2-1916014	MsgA resource configuration and selection	Huawei, HiSilicon
[676] R2-1916015	Remaining issues on MsgB reception	Huawei, HiSilicon
[677] R2-1916016	Discussion on MsgB-RNTI design	Huawei, HiSilicon
[678] R2-1916017	Remaining issues on the msgA transmission	Huawei, HiSilicon
[679] R2-1916018	Further Discussions on Fallback Procedure for 2-step RACH	Huawei, HiSilicon
[680] R2-1916024	RNTI for msgB	LG Electronics
[681] R2-1916027	Draft LS to RAN1 on RNTI for msgB	LG Electronics
[682] R2-1916028	Consideration on 2-step CFRA	LG Electronics
[683] R2-1916029	Logical channel based RA type selection	LG Electronics Inc.
[684] R2-1916060	RNTI design for msgB	Qualcomm Incorporated
[685] R2-1916062	Contention resolution for msgA with C-RNTI	Qualcomm Incorporated
[686] R2-1916064	msgB MAC PDU format	Qualcomm Incorporated
[687] R2-1916065	Remaining issue on 2-step RACH fall back procedure	Qualcomm Incorporated
[688] R2-1916083	Discussion on MSGB-RNTI design	Google
[689] R2-1916084	Discussion on msgB HARQ process	Google
[690] R2-1916163	Discussion on indication for presence of RRC messages	LG Electronics Polska
[691] R2-1916269	RA Prioritization for MPS for 2-step RACH	Perspecta Labs, CISA ECD, AT&T, T-Mobile, Sprint, Verizon, Ericsson, Qualcomm
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