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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


2.1.2	Remaining Open issues
Note: Further identified open issues may be added later as we proceed with the work item, and the issues listed may not all be specified.
1. Channel structure for msgA
a. Detailed configuration and value range for PUSCH occasions, e.g. 
i. MCS/TBS
ii. Guard time and PRB-level guard band
iii. Max. number / Indication of multiple configurations
1. the mechanisms for the indication of different configurations if more than 2 configurations are supported.
2. rule/criterion for selecting msgA PUSCH configuration
3. whether the MsgA PUSCH configurations are the same among different RRC states
iv. Validation rule for msgA PUSCH
b. Detailed mapping design between PRACH preamble and PUSCH resource unit
i. Number of DMRS sequences
ii. Ordering of preamble and PUSCH resource unit
iii. Mapping ratio between preamble and PUSCH resource unit
iv. Association period and handling of redundant resource (if any)
v. Mapping to SSBs
2. MsgA payload
a. Payload size for msgA in RRC_INACTIVE/IDLE/CONNECTED state
b. Remaining issues on the waveform and numerology for msgA PUSCH 
c. Details on the scrambling ID for msgA PUSCH
d. Whether and how to support repetition, frequency hopping
3. RAN1 related procedures
a. Details on the PRACH configuration for 2-step RACH, e.g. whether the preamble format is the same or can be different for 2-step/4-step RACH, validation rule for overlap of 2-step and 4-step RACH ROs
b. Beam association for PUSCH part of msgA
c. Power control for msgA
i. Whether the preamble power control parameters (i.e. powerRampingStep and preambleReceivedTargetPower) for 2-step RACH are separately configured or use the 4-step RACH corresponding parameters.
ii. How to determine the retransmitted MsgA PUSCH Tx power
d. msgB feedback, retransmission procedure, and response window
e. Configuration of 2-step RACH Search Space/CORESET
f. msgA retransmission
i. Maximum number of MsgA transmissions. 
ii. MsgA PRACH and MsgA PUSCH beam related aspects.
4. For unlicensed operation: after PRACH and PUSCH design enhancements are completed for NR-U in the Rel-16 NR-U WI, identify and specify the necessary modification of 2-step RACH design for its application in NR-U

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.

2.2.2	Remaining Open issues 
Note: Further identified open issues may be added later as we proceed with the work item.
1. Further stage-2 aspects of overall procedure
a. Aspects related to ACK for msgB reception (LS sent to RAN1 asking for input)
b. How to distinguish msgB from legacy msg2 – if needed (new coreset/searchspace vs new RNTI) – input from RAN1 discussions is also likely needed for this
2. Stage 3 aspects
a. MAC aspects (these will be progressed in the running MAC CR and email discussion on MSGB format)
i. Design of SuccessRAR with and without SRB data 
ii. Design of fallbackRAR 
iii. Design of new MAC CE for 12 bit TA 
iv. Overall procedure for 2-step RACH 
b. RRC aspects
i. Signaling (SIB and Dedicated) for 2-step RACH configuration
3. For unlicensed operation: after PRACH and PUSCH design enhancements are completed for NR-U in the Rel-16 NR-U WI, identify and specify the necessary modification of 2-step RACH design for its application in NR-U

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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[210] R1-1909313	Further discussion and evaluations for 2-step RACH	Huawei, HiSilicon
[211] R2-1903534	Workplan for 2-step RACH	ZTE Corporation, Sanechips
[212] R2-1904033	Draft LS on MsgA content size	Nokia, Nokia Shanghai Bell
[213] R2-1904377	LS on message sizes for 2-step RACH	Ericsson
[214] R2-1903536	LS on msgA payload size for 2-step RACH	ZTE Corporation, Sanechips	
[215] R2-1903428	MsgA and msgB size for 2-step RACH	Ericsson
[216] R2-1903535	MsgA payload size for 2-step RACH	ZTE Corporation, Sanechips
[217] R2-1904109	Discussion on MsgA payload content	Huawei, HiSilicon
[218] R2-1904979	Discussion on payload size of msgA for 2-step RACH	LG Electronics
[219] R2-1904439	Procedure for 2-Step RACH	Intel Corporation	 
[220] R2-1903112	2 Step RA_MsgA Aspects	Samsung Electronics Co., Ltd	 
[221] R2-1903077	Considerations on the 2-step RACH Procedure	vivo	
[222] R2-1903113	2 Step RA_MsgB Aspects	Samsung Electronics Co., Ltd	 
[223] R2-1903152	Consideration on 2-step RACH	CATT	 
[224] R2-1903246	Procedures for 2-step RACH	ETRI	
[225] R2-1903426	2-step RACH General Aspects	Ericsson	 
[226] R2-1903794	Discussion on 2-step RACH procedure	Spreadtrum Communications	
[227] R2-1903914	Discussion on 2-step RACH procedure	Panasonic Corporation	
[228] R2-1904110	Discussion on the 2-step RACH procedure	Huawei, HiSilicon	 
[229] R2-1904426	RNTI and HARQ aspects of 2-step RACH	MediaTek Inc.	 
[230] R2-1904438	Consideration of MsgA contents and size	Intel Corporation	 
[231] R2-1903073	Discussion on the Trigger Events of 2-step RACH	vivo	
[232] R2-1904108	Discussion on supported triggers and scenarios for 2-step RACH	Huawei, HiSilicon
[233] R2-1904031	Applicable triggers for 2-step RACH	Nokia, Nokia Shanghai Bell	 
[234] R2-1904429	SI Request and BFR triggers for 2-step RACH	MediaTek Inc.	 
[235] R2-1904428	On the contents of msgA and msgB in 2-step RACH	MediaTek Inc.	 
[236] R2-1903292	Contents for msgA and msgB	OPPO	
[237] R2-1904032	MsgA for 2-step RACH	Nokia, Nokia Shanghai Bell	 
[238] R2-1903548	General consideration on the content of MsgB	ZTE Corporation, Sanechips	
[239] R2-1903608	Msg-A Content of 2-step RACH	Apple	 
[240] R2-1903716	msgB design	Nokia, Nokia Shanghai Bell	 
[241] R2-1903731	Contents in MAC layer of msgA and msgB	LG Electronics Inc.	
[242] R2-1904969	two-step RACH msgA contents and UE ID for two-step RACH	Qualcomm 
[243] R2-1904970	two-step RACH msgB contents and RNTI for msgB	Qualcomm	 
[244] R2-1905118	Initial consideration on 2 step RACH	NTT DOCOMO INC.
[245] R2-1903115	2 Step RA_MAC PDU Format for MsgB	Samsung Electronics Co., Ltd	 
[246] R2-1904113	Discussion on MsgB for 2-step RACH	Huawei, HiSilicon	 
[247] R2-1904325	Discussion of MsgA and MsgB identification	CMCC	
[248] R2-1904971	two-step RACH fall back to four-step RACH	Qualcomm Incorporated	 
[249] R2-1904210	Consideration on fall back procedure from 2-step RACH to 4-step RACH	Sony	 
[250] R2-1903114	Fallback from 2 step to 4 step RACH	Samsung Electronics Co., Ltd	 
[251] R2-1903294	Fall back mechanisms for 2-steps RACH	OPPO	
[252] R2-1903427	Fallback for 2-step RACH	Ericsson	 
[253] R2-1903715	Fall back from 2-step RACH to 4-step RACH	Nokia, Nokia Shanghai Bell	
[254] R2-1904071	Fall back to 4 step RACH procedure	NEC	
[255] R2-1904324	Discussion on RACH resources and fallback from 2-step to 4-step random access	CMCC	
[256] R2-1903075	Differentiation between 2-step and 4-step RACH	vivo	
[257] R2-1903782	On procedure selection among 2-step and 4-step RACH	Fujitsu	
[258] R2-1903783	On recognition of msgB or msg2	Fujitsu	R2-1904111	Discussion on the MsgA resource configuration	Huawei, HiSilicon	
[259] R2-1904112	Discussion on RACH type switching between 2-step, 4-step RACH and CFRA	Huawei, HiSilicon	R2-1904211	PUSCH Configurations for MsgA of 2-step RACH	Sony	
[260] R2-1904947	Random Access Resource selection procedure for 2-step CBRA	LG Electronics
[261] R2-1903293	Contention resolution for 2-step RACH	OPPO	
[262] R2-1903429	RNTIs and Contention Resolution for 2-step RACH	Ericsson
[263] R2-1903729	Contention-based 2-Step RACH procedure	LG Electronics Inc.	
[264] R2-1903074	Clarification on the Cntention-based 2-step RACH	vivo	
[265] R2-1903291	Clarification on contention based 2-step RACH	OPPO	
[266] R2-1903717	Network control of 2-step RACH	Nokia, Nokia Shanghai Bell	
[267] R2-1903732	RNTI for msgB in 2-step RACH	LG Electronics Inc.	
[268] R2-1904034	RNTI design for MsgB reception	Nokia, Nokia Shanghai Bell	
[269] R2-1903781	Commonality of MsgB for RAR	Fujitsu	
[270] R2-1903076	Prioritized RA Parameters for 2-step RACH	vivo	
[271] R2-1906308	email discussion report: Procedures and mgsB content [105bis#30][NR/2-step RACH]	ZTE Corporation (email disc Rapporteur)
[272] R2-1905596	Procedure of contention resolution for 2-step RACH	OPPO	discussion
[273] R2-1905597	Considering msgB reception window in NR and NR-U	OPPO	discussion
[274] R2-1905598	Draft LS on MsgB reception window	OPPO	
[275] R2-1905650	The Starting Point of the MsgB Reception Window	vivo
[276] R2-1905686	Discussion on 2-step RACH procedure	Spreadtrum Communications
[277] R2-1905720	2 Step RA_MsgB Aspects	Samsung Electronics Co., Ltd	 
[278] R2-1905753	2-step RACH procedure	CATT	
[279] R2-1906303	Consideration on the contention resolution in 2-step RACH	ZTE Corporation, Sanechips
[280] R2-1906304	Ack in UL for MsgB reception	ZTE Corporation, Sanechips
[281] R2-1906307	Transmission of MAC SDU for SRB/DRB in 2-step RACH	ZTE Corporation, Sanechips
[282] R2-1906555	General 2-Step RACH procedure	LG Electronics Inc.	
[283] R2-1906572	Completion of 2-Step RACH procedure	LG Electronics Inc.	
[284] R2-1906661	Need for different window between fallback and contention resolution	LG Electronics Inc.	
[285] R2-1906746	Contention resolution and SRB/DRB delivery for 2-step RACH	ETRI	discussion
[286] R2-1906953	RNTIs and Contention Resolution for 2-step RA	Ericsson	 
[287] R2-1906955	Back-off for 2-step RA	Ericsson	 
[288] R2-1906956	RAR and msgB window in 2-step RA	Ericsson	 
[289] R2-1907070	Contention resolution for CONNECTED mode UE	Nokia, Nokia Shanghai Bell	 
[290] R2-1907071	RNTI design for MsgB reception	Nokia, Nokia Shanghai Bell	 
[291] R2-1907073	RNTI and HARQ aspects of 2-step RACH	MediaTek Inc.
[292] R2-1907179	Contention Resolution in 2-step RACH	Apple	 
[293] R2-1907639	TA handling in 2-step RACH	Samsung	 
[294] R2-1907727	Discussion on MsgB reception	Huawei, HiSilicon	 
[295] R2-1907728	Discussion on the contention resolution for 2-step RACH	Huawei, HiSilicon	 
[296] R2-1907732	Discussion on the MsgB window for 2-step RACH	Huawei, HiSilicon	 
[297] R2-1907899	Contention resolution for 2-step RACH	Qualcomm Incorporated	 
[298] R2-1907909	RAR window for msgB reception	Qualcomm Incorporated	 
[299] R2-1905599	Fall back mechanisms for 2-steps RACH	OPPO	
[300] R2-1905651	Fallback Procedure from 2-step to 4-step RACH	vivo	
[301] R2-1905721	Fallback from 2 step to 4 step RACH	Samsung Electronics Co., Ltd	 
[302] R2-1905923	Fallback from 2-step to 4-step RA	CMCC	 
[303] R2-1906279	Fallback procedure for 2 -step RACH	Intel Corporation	 
[304] R2-1906406	2-Step RA procedure and fallback to 4-step RA	InterDigital	 
[305] R2-1906570	Fall back procedure to 4-step RACH	LG Electronics Inc.	
[306] R2-1906755	Details on fallback mechanisms	NEC	
[307] R2-1906759	2-step RACH overload control	Nokia, Nokia Shanghai Bell	 
[308] R2-1906954	Fall-back for 2-step RA	Ericsson	 
[309] R2-1907046	Consideration on fall back procedure from 2-step RACH to 4-step RACH	Sony	 
[310] R2-1907733	Discussion on RACH type switching between 2-step, 4-step RACH and CFRA	Huawei, HiSilicon
[311] R2-1907910	2-step RACH fall back to 4-step RACH	Qualcomm Incorporated	
[312] R2-1908021	Open aspects of the fallback operation	ZTE Corporation
[313] R2-1905600	msgB contents and formats in 2-step RACH	OPPO	discussion
[314] R2-1905652	A Single MsgB Format for both RRC CONNECTED and IDLE&INACTIVE UE	vivo	
[315] R2-1905722	2 Step RA_MAC PDU Format for MsgB	Samsung Electronics Co., Ltd	 
[316] R2-1905754	Reception of Msg2 and msgB	CATT	 
[317] R2-1906280	Consideration of MsgB contents and design	Intel Corporation	 
[318] R2-1906306	MsgB content and format	ZTE Corporation, Sanechips	
[319] R2-1906420	RA response for 2-step RACH	ETRI	discussion
[320] R2-1906577	Considerations on msgB design	LG Electronics Inc.	 
[321] R2-1906579	RNTI design for msgB	LG Electronics Inc.	 
[322] R2-1906952	Multiplexing and msgB in 2-step RA	Ericsson	 
[323] R2-1907731	Discussion on MsgB content for 2-step RACH	Huawei, HiSilicon	 
[324] R2-1907911	msgB content in 2-step RACH	Qualcomm Incorporated	 
[325] R2-1905601	RACH initialization and resource selection for 2-step RACH	OPPO	
[326] R2-1905644	Criteria on RACH type selection	OPPO	 
[327] R2-1905653	Selection Between 2-step and 4-step RACH	vivo	
[328] R2-1905654	Differentiation Between 2-step and 4-step RACH	vivo	
[329] R2-1905655	Discussion on the MsgA Resource Selection	vivo	
[330] R2-1905719	2 Step RA_MsgA Aspects	Samsung Electronics Co., Ltd	 
[331] R2-1905922	System information related aspects for 2-step RACH resources configuration	CMCC 
[332] R2-1906256	On procedure selection among 2-step and 4-step RACH	Fujitsu	 
[333] R2-1906257	On recognition of msgB or msg2	Fujitsu	 
[334] R2-1906305	Consideration on the load balance between 2-step RACH and 4-step RACH	ZTE Corporation, Sanechips, CATT
[335] R2-1906580	Criteria for 2-step RACH selection	LG Electronics Inc.	 
[336] R2-1906957	Selection of 2-step or 4-step RA	Ericsson	 
[337] R2-1907047	PUSCH Configurations for MsgA of 2-step RACH	Sony	 
[338] R2-1907725	Discussion on the MsgA resource selection	Huawei, HiSilicon	 
[339] R2-1907730	Discussion on the MSGA resource configuration	Huawei, HiSilicon	 
[340] R2-1907913	Criteria for selecting 2-step RACH and 4-step RACH	Qualcomm Incorporated	 
[341] R2-1907914	2-step RACH for CFRA BFR	Qualcomm Incorporated	 
[342] R2-1907925	Random Access Resource selection procedure for 2-step RACH	LG Electronics
[343] R2-1905595	Clarification on contention free 2-step RACH	OPPO	discussion
[344] R2-1905656	Considerations on the MsgA Without PRACH Transmission	vivo	discussion
[345] R2-1905657	Prioritized RA Parameters for 2-step RACH	vivo	discussion
[346] R2-1905920	Discussion of MsgA content for different cases	CMCC	 
[347] R2-1905921	PUSCH segmentation and repetition	CMCC	 
[348] R2-1906574	Need for RAPID MAC CE in payload of msgA	LG Electronics Inc.	 
[349] R2-1907726	Discussion on MsgA transmisison	Huawei, HiSilicon	 
[350] R2-1907729	Discussion on power control for MsgA	Huawei, HiSilicon	 
[351] R2-1907734	Backoff for two-step random access	Huawei, HiSilicon	 
[352] R2-1907735	RACH differentiation for two-step random access	Huawei, HiSilicon	 
[353] R2-1907736	Discussion on supported triggers and scenarios for 2-step RACH	Huawei, HiSilicon	 
[354] R2-1907919	Discussion on scope of 2-step RACH WI	LG Electronics
[355] R2-1908621	LS Reply on 2-step RACH MsgA content and power control (R1-1907948; contact: Nokia)	RAN1
[356] R2-1908698	Remaining Issues on the Content and Usage of SuccessRAR	vivo
[357] R2-1908699	Remaining Issues on Fallback Procedure from 2-step to 4-step RACH	vivo
[358] R2-1908700	Selection between 2-step and 4-step RACH	vivo
[359] R2-1908701	Discussion on the Resource Selection for MsgA	vivo
[360] R2-1908702	Considerations on MAC PDU Format for 2-step RACH	vivo
[361] R2-1908703	Considerations on the MsgA without PRACH Transmission	vivo
[362] R2-1908704	Differentiation between 2-step and 4-step RACH	vivo
[363] R2-1908705	Prioritized Random Access Parameters for 2-step RACH	vivo
[364] R2-1908769	Contention resolution for C-RNTI MAC CE case	OPPO
[365] R2-1908770	Contention resolution for CCCH SDU case	OPPO
[366] R2-1908771	Fall back mechanisms for 2-steps RACH	OPPO
[367] R2-1908772	RACH initialization and resource selection for 2-step RACH	OPPO
[368] R2-1908773	msgB contents and formats in 2-step RACH	OPPO
[369] R2-1908774	Clarification on contention free 2-step RACH	OPPO
[370] R2-1908804	2 Step RA_12bit Timing Advanced Information	Samsung Electronics Co., Ltd
[371] R2-1908805	2 Step RA_HARQ Feedback for MsgB	Samsung Electronics Co., Ltd
[372] R2-1908806	2 Step RA_Msg2 or MsgB for Fallback and Backoff	Samsung Electronics Co., Ltd
[373] R2-1908807	2 Step RA_Network Response Timing and Contention Resolution Aspects	Samsung Electronics Co., Ltd
[374] R2-1908808	2 Step RA_MsgA Details	Samsung Electronics Co., Ltd
[375] R2-1908809	2 Step RA_One or Multiple RRC messages for a UE in Network Response	Samsung Electronics Co., Ltd
[376] R2-1908810	2 Step RA_RACH prioritisation	Samsung Electronics Co., Ltd
[377] R2-1908811	2 step RA_Remaining Issues for Fallback from 2 step to 4 step RACH	Samsung Electronics Co., Ltd
[378] R2-1908812	2 Step RA_Selection between 2 step RACH and 4 step RACH	Samsung Electronics Co., Ltd
[379] R2-1908813	2 Step RACH_RNTI for Receiving Network Response	Samsung Electronics Co., Ltd
[380] R2-1908814	2 Step RA_MAC PDU Format for MsgB_Approach 1	Samsung Electronics Co., Ltd
[381] R2-1908815	2 Step RA_MAC PDU Format for MsgB_Approach 2	Samsung Electronics Co., Ltd
[382] R2-1908816	2 Step RA_Preamble & RO Configuration	Samsung Electronics Co., Ltd
[383] R2-1908837	Remaining issues of successRAR in 2-step RACH	CATT
[384] R2-1908838	Remaining Issues of FallbackRAR in 2-step RACH	CATT
[385] R2-1908930	MsgB Handling for 2-step RACH	ETRI
[386] R2-1909097	Discussion on procedure for successful case of 2-step RACH	Spreadtrum Communications
[387] R2-1909127	TA handling in 2-step RACH	Samsung
[388] R2-1909147	Details on fallback mechanisms	NEC
[389] R2-1909153	Consideration on the MsgB content and format	ZTE Corporation, Sanechips
[390] R2-1909154	Remaining issues on the usage of 2-step RACH	ZTE Corporation, Sanechips
[391] R2-1909155	Stage 3 issues for 2-step RACH	ZTE Corporation, Sanechips
[392] R2-1909156	Resource configuration and selection for 2-step RACH	ZTE Corporation, Sanechips
[393] R2-1909157	Running MAC CR for 2-step RACH	ZTE Corporation, Sanechips
[394] R2-1909158	Stage2 CR for 2-step RACH	ZTE Corporation, Sanechips, China Southern Power Grid Co., Ltd, Nokia (Stage2 spec rapporteur)
[395] R2-1909159	MsgB Open Issues	ZTE Corporation, Sanechips, Nokia, Nokia Shanghai Bell
[396] R2-1909160	Open aspects of fallback operation	ZTE Corporation, Sanechips, Nokia, Nokia Shanghai Bell
[397] R2-1909238	Discussion on the RACH Type Selection	PANASONIC R&D Center Germany
[398] R2-1909452	Fallback from 2-step to 4-step RA	CMCC
[399] R2-1909453	Discussion of the PUSCH transmission of MsgA	CMCC
[400] R2-1909454	PUSCH segmentation and repetition	CMCC
[401] R2-1909455	System information related aspects for 2 step RA	CMCC
[402] R2-1909566	Further criteria on whether the UE uses 2-step RACH or 4-step RACH	Intel Corporation
[403] R2-1909567	Further consideration of the fallback to 4-step RACH and BI	Intel Corporation
[404] R2-1909568	Further consideration of MsgB design and reception when C-RNTI is included in MsgA	Intel Corporation
[405] R2-1909607	Fallback procedure to 4-step RA	InterDigital
[406] R2-1909656	Discussion on RA resource selection	NTT DOCOMO, INC.
[407] R2-1909756	MsgB PDU Format for Idle/Inactive State	Potevio
[408] R2-1909770	2-step RACH power control	CMCC
[409] R2-1909819	consideration of UL ACK for MSGB reception	Beijing Xiaomi Mobile Software
[410] R2-1909820	consideration of UL ACK for MSGB reception	Beijing Xiaomi Mobile Software
[411] R2-1909821	Contention resolution of 2-step RACH when CCCH message is included in msgA	LG Electronics Inc.
[412] R2-1909822	Issues on SRB inclusion in successRAR	LG Electronics Inc.
[413] R2-1909823	Contents of successRAR	LG Electronics Inc.
[414] R2-1909824	Issue on whether legacy msg2 can be reused for fallbackRAR	LG Electronics Inc.
[415] R2-1909825	Need for RAPID MAC CE in payload of msgA	LG Electronics Inc.
[416] R2-1909826	RNTI design for msgB	LG Electronics Inc.
[417] R2-1909827	Criteria for 2-step RACH selection	LG Electronics Inc.
[418] R2-1909828	MAC PDU formats for msgB	LG Electronics Inc.
[419] R2-1909834	consideration of UL ACK for MSGB reception	Beijing Xiaomi Mobile Software
[420] R2-1909870	Consideration on  MsgB Content	Apple
[421] R2-1909871	Consideration on 2-step RACH Fallback Case	Apple
[422] R2-1909872	RRC Message Transmisson in 2-step RACH	Apple
[423] R2-1909905	Fall back procedure from 2-step RACH to 4-step RACH msg1	Sony
[424] R2-1909906	PUSCH Configurations for MsgA of 2-step RACH	Sony
[425] R2-1909930	HARQ use in 2-step RA	Ericsson
[426] R2-1909931	2-step RA for BFR	Ericsson
[427] R2-1909932	New RAR formats for 2-step RA	Ericsson
[428] R2-1909933	RNTIs for 2-step RA	Ericsson
[429] R2-1909934	Fallback for 2-step RA	Ericsson
[430] R2-1909935	Back-off for 2-step RA	Ericsson
[431] R2-1909936	Configuration of 2-step RA	Ericsson
[432] R2-1909937	Selection of 2 or 4-step RA	Ericsson
[433] R2-1909938	PUSCH selection and Support of larger MsgA payload in 2-step RA	Ericsson
[434] R2-1909997	Aspects on msgB in 2-step RACH	Fujitsu
[435] R2-1909998	Discussion on backoff indication in 2-step RACH	Fujitsu
[436] R2-1910081	MsgB format for 2-step RACH	MediaTek Inc.
[437] R2-1910082	On contention resolution in 2-step RACH	MediaTek Inc.
[438] R2-1910095	2 step RACH overload control	Nokia, Nokia Shanghai Bell
[439] R2-1910106	Criteria on RACH type selection	OPPO
[440] R2-1910377	Discussion on fallbackRAR in msg2	Google Inc.
[441] R2-1910378	Further consideration of MsgB contents and procedure when CCCH SDU is included in MsgA	Intel Corporation
[442] R2-1910379	MsgB format design when CCCH message is included in MsgA	Intel Corporation
[443] R2-1910619	Contention resolution for CONNECTED mode UE	Nokia, Nokia Shanghai Bell
[444] R2-1910620	Design of MsgB MAC PDU format	Nokia, Nokia Shanghai Bell
[445] R2-1910621	RNTI design for MsgB reception	Nokia, Nokia Shanghai Bell
[446] R2-1910668	Discussion on the MsgA resource selection	Huawei, HiSilicon
[447] R2-1910669	Discussion on fallbackRAR	Huawei, HiSilicon
[448] R2-1910670	Discussion on the MSGA resource configuration	Huawei, HiSilicon
[449] R2-1910671	Discussion on content for successRAR	Huawei, HiSilicon
[450] R2-1910672	Discussion MAC PDU format for msgB	Huawei, HiSilicon
[451] R2-1910675	Discussion on HARQ for MsgA	Huawei, HiSilicon
[452] R2-1910676	Discussion on power control for MsgA	Huawei, HiSilicon
[453] R2-1910677	Backoff for two-step random access	Huawei, HiSilicon
[454] R2-1910678	Discussion on the timers for 2-step RACH	Huawei, HiSilicon
[455] R2-1910679	Differentiation for two-step random access	Huawei, HiSilicon
[456] R2-1910680	Discussion on HARQ for msgB	Huawei, HiSilicon
[457] R2-1910681	Measurement gap and 2-step RACH	Huawei, HiSilicon
[458] R2-1910682	2-step RACH and preamble transmission counters	Huawei, HiSilicon
[459] R2-1910683	Discussion on supported scenarios for fallbacks in two-step RACH	Huawei, HiSilicon
[460] R2-1910984	Discussion on MsgA payload rebuilding issue	LG Electronics Inc.
[461] R2-1911347	2-step RACH fall back to 4-step RACH	Qualcomm Incorporated
[462] R2-1911349	msgB content in 2-step RACH	Qualcomm Incorporated
[463] R2-1911351	Discussion on TA command for RRC connected UE	Qualcomm Incorporated
[464] R2-1911365	RAR window for msgB reception and RNTI design for msgB	Qualcomm Incorporated
[465] R2-1911367	Criteria for selecting 2-step RACH and 4-step RACH	Qualcomm Incorporated
[466] R2-1911368	Discussion on using dedicated preamble for 2-step RACH	Qualcomm Incorporated
[467] R2-1911370	msgB packet format	Qualcomm Incorporated
[468] R2-1911371	Random Access Resource selection procedure for 2-step RACH	LG Electronics
[469] R2-1911402	Dedicated preamble support in 2-step RACH	Fujitsu, Qualcomm Incorporated, OPPO
[470] R2-1911501	Consideration on the load balance between 2-step RACH and 4-step RACH	ZTE Corporation, Sanechips, CATT
[471] R2-1911862	LS to RAN1 on RAN2 agreements related to 2-step RACH	CATT
[472] R2-1911774	Summary of offline discussion on overload control	CATT
[473] R2-1911775	Summary of offline discussion on CFRA RAN2 impacts/recommendations and other failure case handling	ZTE	 
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