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[bookmark: _Ref129681862][bookmark: _Ref124589705][bookmark: _Ref129681832]Introduction
This document summarizes the key issues discussed under agenda 7.2.1.2 Procedure for Two-step RACH based on the views expressed in the contributions submitted to this agenda. 
Some topics such as the RO configuration, RO invalidation, RRC parameter for RO and PUSCH related issues have been moved to FL summary of Channel Structure.
MsgA Design
BWP Operation
[1872] raises the issues that 2-step RACH should be jointly considered with BWP operations.
The proposals are:
· When only 2-step RACH is configured on the active UL BWP for a UE in RRC_CONNECTED state, the BWP operation e.g. BWP switching, should be considered jointly with RACH type selection.
· When only 2-step RACH is configured on the active UL BWP, preambleReceivedTargetPower and msg1-SubcarrierSpacing can be separately configured for 2-step RACH.
[2870] analyses: Some 4-step RACH parameters can be reused for 2-step RACH if corresponding parameters are not configured for 2-step RACH. However, RAN2 agreed that “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 RACH parameters to be reused for 2-step RACH may not be configured on the UL BWP where 2-step RACH procedure is to be performed. One solution is that the 4-step RACH parameters configured on the initial UL BWP is reused.
Point of discussion 2.1:  
When only 2-step RACH is configured on the active UL BWP, for the 2-step RACH parameters not configured, 
· Alt1: 4-step RACH parameters configured on the initial UL BWP is reused.
· Alt2: parameters (i.e., preambleReceivedTargetPower, msg1-SubcarrierSpacing) can be separately configured for 2-step RACH.

Others

1. RACH Type Selection
[1872] proposes:
Besides the radio quality, latency should also be considered for RACH type selection.

[2263] has two proposals on the RSRP_Threshold of 2-step RACH:
· For 2-step RACH procedure, rsrp-ThresholdSSB for 2stepRACH can be configured. If not configured, rsrp-ThresholdSSB for 4-step RACH is applied for 2-step RACH.
· rsrp-ThresholdSSB for 2stepRACH is used for the purpose of not only not only threshold for selection of SSB for 2-step RACH but also threshold for RACH type selection between 2-step RACH and 4-step RACH.

[2558] proposes the L3 SS-RSRP is the RSRP used for the determination of the random access procedure type. The motivation is to finish the FFS point in RAN1#98.
	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.



[2933] proposes:
Support the following rules for RACH type selection:
· RACH type selection is performed after UL carrier selection in CA/DC/SUL scenarios;
· For the scenario of DC, UE can only perform two-step RACH on SpCell;
· RACH type selection can be based on link level measurements, latency requirements, system loading information and validation outcome of msgA RO/PO;
· RACH type selection can be supported at the beginning of a RACH attempt, or after the re-attempts for two-step/four-step RACH reaches its upper bound configured by the network;
· UE will perform two-step RACH if a valid RO and a valid PO can be found;
· If UE can find a valid RO for two-step RACH but cannot find a valid PO, UE can either switch to four-step RACH, or transmit a msgA preamble only on the valid RO;
· If UE can find a valid PO for two-step RACH but cannot find a valid RO for two-step RACH, UE can either switch to four-step RACH, or defer the transmission of msgA to next valid RO and PO.

Feature leader comments: The RA type selection can be discussed in RAN2. In the email approved contribution <RRC parameters for Rel-16 NR 2-step RACH>, we have agreed that the parameter rsrp-Threshold-msgA could be configured for RACH type selection and detailed UE behaviour to be described by RAN2.

2. Overlapping of MsgA PUSCH and other UL signals (PUCCH etc.)
[2192] illustrates that for RRC_CONNECTED state, when UE triggers 2-step RACH procedure and transmits MsgA PRACH and PUSCH in a PCell, the MsgA PUSCH transmission may overlap with PUCCH carrying UCI information in time.
[image: ]
It proposes that for RRC_CONNECTED state, when MsgA PUSCH overlaps with PUCCH, MsgA PUSCH is dropped. 
[2444] proposes that it’s up to UE implementation to transmit msgA PUSCH or other UL signal (PUCCH/PUSCH/SRS) if they are in the same slot or the gap between them are smaller than N symbols, FFS N value.
Feature leader comments: This proposal could be handled in the structure agenda as related to PUSCH.


3. Retransmission of msgA
There are several contributions talking about the retransmission of msgA and the HARQ combination of msgA.
Table 2.6.2-1 Companies views on retransmission of msgA 
	Company
	Views

	LGE [2263]
	HARQ combining is just up to implementation issue so that we don’t need to discuss about it anymore.

	CMCC[2532]
	Supports IR soft combination for the PUSCH of msgA and reuse MCS field in UL grant of fallback RAR to indicate the RV.

	Nokia[2558]
	The UE should be able to decide on whether to use the same or different payloads during retransmission attempts of 2-step RACH.

	Panasonic[2746]
	HARQ combining between Msg.A PUSCH transmission and PUSCH transmission in fallback should be supported in the specification.  HARQ combining between Msg.A PUSCH initial transmission and Msg.A PUSCH retransmission(s) is not required to be supported as the specification.



4. UCI in msgA PUSCH
[2263] proposes that UCI is not supported in 2-step RACH procedure.
[2444] proposes that the traditional UCI should not be supported in the msgA PUSCH and whether to support a UCI carrying the MCS indication should be carefully studied.
5. PO validation criteria
[2570] propose: To meet the latency requirement for 2-step RACH, the maximum time gap between PRACH and PUSCH should be defined and used as one of the PO validation criteria.
[2933] proposes some PO validation rules:
For paired and unpaired spectrum, UE performs msgA PO validation/invalidation for two-step RACH periodically every 160ms:
· the 160ms validation periodicity for msgA PO should be aligned with the SSB-RO association patterns to guarantee the association pattern repeats for all msgA PO configuration periods within a msgA PO validation period;
· the overlapping of msgA POs with msgA/msg1 ROs should be avoided by network configuration, and is not expected by UE;
· a msgA PO is considered invalid if the transmission gap w.r.t. any valid and preceding msgA RO of two-step RACH is smaller than  OFDM symbols (excluding guard time of NR Rel-15 PRACH), where   for μ=0 or μ=1,  for μ=2 or μ=3, and μ is the SCS configuration of msgA PUSCH in the initial/active UL BWP;
· for unpaired spectrum, when a UE is provided TDD-UL-DL-ConfigurationCommon, a msgA PO is considered as invalid if:
·  it is not fully aligned with UL symbols 
or
· it precedes a SSB in the msgA PUSCH slot
or
· its gap to the last SSB reception symbol is less than  OFDM symbols, where  is specified in TS 38.213-8.1.

Feature leader comments: This topic could be handled in channel structure agenda.
6. PUSCH configurations
In [2672], there are some proposals on the PUSCH configurations. They could be handled in structure agenda.
[bookmark: _Ref20938208][bookmark: _Toc24199965]Confirm the working assumption to reuse the preamble group based method for the indications of different configurations in case of two configurations.
[bookmark: _Toc24199966]There’s no need to align the number of msgA PUSCH configurations for UEs in different RRC states.
[bookmark: _Toc24199967]The msgA PRACH configuration and msgA PUSCH configuration are cell-specifically specified and included in the BWP specific IEs.
[bookmark: _Toc24199968]Inform RAN2 that up to 4 preamble groups may be needed to support mapping between preamble group and PUSCH group, considering 4 msgA PUSCH configurations are agreed. The number of preamble groups and the number of msgA PUSCH configurations should be aligned.
7. Intra-slot frequency hopping for msgA PUSCH
In [2672], the proposal could be handled in structure agenda.
1. [bookmark: _Toc24199973]Support for a guard period between 2 hops of one msgA PUSCH transmission with intra-slot hopping is not specified.
8. msgA PUSCH MCS table and value range determination
In [2672], the proposal could be handled in structure agenda.
[bookmark: _Toc24199974]The actual MCS index values and MCS table can be signaled per msgA PUSCH configuration.
9. msgA PUSCH payload size
In [2672], the proposal could be handled in structure agenda.
[bookmark: _Toc24199975]Inform RAN2 that 500 and 1000 bit packet sizes appear feasible with high coverage in some scenarios such as UMi 200m ISD.

MsgB Design
PUCCH resource for MsgB HARQ-ACK feedback
In RAN1#98bis meeting, we have a lot agreements on HARQ-ACK for msgB. Some agreements are related to the design of PUCCH resources.
	Agreements:
· A UE shall provide HARQ-ACK feedback if it receives a MsgB that contains a successRAR addressed to this UE.
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, down-select the following alternatives:
· Alt1: PUCCH Resource Index is only signalled explicitly in the successRAR
· Number of bits used to indicate PUCCH resource index is [FFS 3 or 4] bits.
Alt2: PUCCH Resource Index is determined implicitly based on a reference PUCCH resource index derived from the DCI as in release 15 and UE-based implicit rule.
· FFS: Use 1-bit of reserved DAI instead of CCE start index.
· Alt3: PUCCH resource index is determined based on a reference PUCCH resource index derived from DCI as in release 15 and UE-based offset value indicated in the successRAR.
Agreements:
The PUCCH Time resource “PDSCH-to-HARQ_feedback timing indicator”, in unit of slot, 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 down-select from the following alternatives:
· Alt1: 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.
· Alt2: A single PDSCH-to-HARQ_feedback timing indicator is used as indicated in the MsgB DCI
· Alt3: The PDSCH-to-HARQ_feedback timing indicator is determined implicitly
· FFS: Implicit determination rule.
· Alt4: PDSCH-to-HARQ_feedback timing indicator is signalled by the DCI and UE-based offset value indicated in the successRAR.
Email approved agreements:
For 2-step RACH MsgB HARQ-ACK, reuse Rel-15 PUCCH resources based on pucch-ResourceCommon
No RRC impact
No additional resources compared with Rel-15



Companies’ views on the detail of PUCCH resources for MsgB HARQ-ACK in Table 3.1-1.
Table 3.1-1 Companies views on PUCCH resources for MsgB HARQ-ACK 
	Company
	Views

	ZTE [1828]
	The PUCCH resources to acknowledge the reception of successRARs in a single msgB should be UE-specific.
In 2-step RACH, the PUCCH resources for UEs whose successRARs are multiplexed in a single msgB could be determined by the C-RNTI in successRARs in addition to the CCE information and DCI information of msgB.
In 2-step RACH, the PDSCH-to-HARQ_feedback timing indicator could be signalled in successRARs of msgB.

	Huawei[1872]
	PUCCH resource index and time resource should be indicated in PDSCH of MsgB. The PUCCH resource index can be indicated by 3 bits of PUCCH resource indicator, and the PUCCH time resource can be indicated by 3 bits of PDSCH-to-HARQ_feedback timing indicator.

	VIVO[2007]
	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, i.e. Alt. 1.
· Number of bits used to indicate PUCCH resource index is 4 bits.
The PUCCH Time resource “PDSCH-to-HARQ_feedback timing indicator”, in unit of slot, 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, Alt. 1 is supported.
· Alt1: 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.

	InterDigital[2068]
	Support a solution based on Alt. 2, where the PUCCH resource index is determined implicitly based on a reference PUCCH resource index derived from the DCI as in Rel. 15.
The PDSCH-to-HARQ_feedback timing indicator is determined implicitly (Alt. 3).
Support implicit linking rule based on the RAPID for PUCCH resource index determination.

	Intel[2192]
	For a MsgB PDSCH scheduled by a PDCCH that has a CRC scrambled with the MsgB-RNTI, 4-bit PUCCH Resource Index for each UE is only signalled explicitly in the successRAR. 
For a MsgB PDSCH scheduled by a PDCCH that has a CRC scrambled with the MsgB-RNTI, 3-bit PDSCH-to-HARQ_feedback timing indicator for each UE is only signalled in the successRAR.

	LGE[2263]
	Both PUCCH resource index and timing indicator should be signalled in the successRAR. If there is not enough payload field in successRAR, the way of combination DCI and successRAR should be considered.

	Sony[2338]
	Support alt 2 (PUCCH Resource Index is determined implicitly based on a reference PUCCH resource index derived from the DCI as in Release 15 and UE-based implicit rule)
Support alt 2 (A single PDSCH-to-HARQ_feedback timing indicator is used as indicated in the MsgB DCI)

	Samsung [2444]
	Down-select from alt.1 and alt.2 with using 1-bit of reserved DAI instead of CCE start index.
Full flexibility for PUCCH resource configuration for msgB can be obtained by having 4-bit indication in msgB.

	CMCC[2532]
	PUCCH Resource Index is only signalled explicitly in the successRAR.
PDSCH-to-HARQ_feedback timing indicator is only signalled in the successRAR.

	Nokia [2558]
	The “PUCCH resource index” and “PDSCH-to-HARQ_feedback timing indicator” for HARQ-ACK feedback when multiple UEs have successRAR in MsgB is based on common parameters in the DCI (i.e. CCE starting index, PUCCH Resource Indicator and PDSCH-to-HARQ_feedback timing indicator) as well as the position of the successRAR in MsgB.

	Spreadtrum[2570]
	UE-specific PUCCH Resource Index is determined implicitly based on a reference PUCCH resource index derived from the DCI reusing the starting CCE index of the corresponding PDCCH as in release 15 and the UE’s successRAR position.
A single PDSCH-to-HARQ_feedback timing indicator is used as indicated in the MsgB DCI for the UEs which successfully received successRAR.

	OPPO[2651]
	MsgB is feed back with HARQ-ACK by UE if the UE correctly decoded its RAR response.
The PUCCH resource for MsgB response is indicated by the PUCCH resource field in the UE’s RAR information.
PDSCH-to-HARQ_feedback timing indicator is signalled in the successRAR. Number of bits used to indicate the PDSCH-to-HARQ_feedback timing indicator is 3 bits.
For a downlink PDSCH transmission with the corresponding PDCCH addressed to C-RNTI in response to a MsgA with C-RNTI, NACK response to the downlink transmission should not be transmitted.

	Ericsson[2672]
	PUCCH resource and timing related parameters are put in success RAR. The Resource determination for each UE follows the Rel-15 method based on 3 bits PRI, 3 bits timing indication, and the start CCE of the PDCCH scheduling the msgB transmission.

	Panasonic[2746]
	· PUCCH resource index is determined implicitly based on a reference PUCCH resource index derived from the DCI as in release 15 and UE-based implicit rule.
We are OK among following alternatives.
· Alt.1: 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.
· Alt.2: A single PDSCH-to-HARQ feedback timing indicator is used as indicated in the MsgB DCI
· Alt.4: PDSCH-to-HARQ_feedback timing indicator is signalled by the DCI and UE-based offset value indicated in the successRAR.

	Apple[2804]
	· PUCCH Resource Index is only signaled explicitly in the successRAR
· Number of bits used to indicate PUCCH resource index is 4bits
· 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

	Motorola Mobility[2849]
	PDSCH-to-HARQ-ACK feedback timing for MsgB is determined based on a PDSCH-to-HARQ-ACK feedback timing indicator field in DCI and UE-specific timing offset indicated in successRAR. PDSCH-to-HARQ-ACK feedback timing is in MAC subheader.
PUCCH Resource Index is explicitly signalled in the successRAR. PRI is in MAC subheader.

	Qualcomm [2933]
	HARQ feedback to msgB SuccessRAR is transmitted on PUCCH. The numerology, waveform, BWP and TX spatial filter configuration for PUCCH should re-use the configuration of the last msgA PUSCH transmission/retransmission.
For “PDSCH to HARQ timing indicator” and “PUCCH resource indicator” signalled to RRC INACTIVE/IDLE UEs sharing the same RO, the common information is transmitted on msgB PDCCH, and the UE-specific information is transmitted in SucessRAR MAC SubPDU or derived implicitly from the preamble sequence ID, contention resolution ID or the index of MAC SubPDU.
Whether or not to support soft-combining of msgB retransmission is up to UE implementation.

	CAICT[3026]
	With the candidate alternatives in the reached agreements, for the determination of PDSCH-to-HARQ_feedback timing indicator, the corresponding Alt2 is preferred. For the determination of UE-based PUCCH Resource Index, one of corresponding Alt1/2/3 can be adopted. However, Alt2 has minimum specification impact, which can be preferred. 



Point of discussion 3.1.1:
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, down-select the following alternatives:
· Alt1: PUCCH Resource Index is only signalled explicitly in the successRAR
· Number of bits used to indicate PUCCH resource index is [FFS 3 or 4] bits.
//Supported by Huawei (3bits), Hisilicon, VIVO (4bits), Intel (4bits), LGE, CMCC, OPPO, Ericsson (3bits), Apple (4bits), Motorola Mobility (3bis?)
Alt2: PUCCH Resource Index is determined implicitly based on a reference PUCCH resource index derived from the DCI as in release 15 and UE-based implicit rule.
//Supported by ZTE, InterDigital, Sony, Samsung, Nokia, Spreadtrum, Panasonic, CAICT
· FFS: Use 1-bit of reserved DAI instead of CCE start index. Supported by Samsung
· Alt3: PUCCH resource index is determined based on a reference PUCCH resource index derived from DCI as in release 15 and UE-based offset value indicated in the successRAR.
//Supported by LGE (second choice)


Point of discussion 3.1.2:
The PUCCH Time resource “PDSCH-to-HARQ_feedback timing indicator”, in unit of slot, 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 down-select from the following alternatives:
· Alt1: 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.
//Supported by ZTE, Huawei, Hisilicon, VIVO, Intel, LGE, CMCC, OPPO, Panasonic, Apple
· Alt2: A single PDSCH-to-HARQ_feedback timing indicator is used as indicated in the MsgB DCI
//Supported by Sony, Spreadtrum, Panasonic, CAICT
· Alt3: The PDSCH-to-HARQ_feedback timing indicator is determined implicitly
//Supported by InterDigital, LGE (second choice), Nokia
· FFS: Implicit determination rule.
· Alt4: PDSCH-to-HARQ_feedback timing indicator is signalled by the DCI and UE-based offset value indicated in the successRAR.
//Supported by Panasonic, Motorola Mobility
In RAN2#108 meeting, the format of successRAR MAC subPDU has been agreed as the below figure, and the format can be further updated based on final outcome of discussions.




[2651] raises an issue that NACK response to the downlink transmission is not necessary in the case the corresponding PDCCH addressed to C-RNTI in response to a MsgA with C-RNTI.
Feature leader comment: Actually, the FFS issue in agreement is updated by the second agreements, so NACK could be included in the response according to the agreement.
	Agreements:
· For a downlink PDSCH transmission with the corresponding PDCCH addressed to C-RNTI in response to a MsgA with C-RNTI, the HARQ-ACK response to the downlink transmission can include at least ACK.
· FFS: Whether NACK should be transmitted and under what conditions.
Agreements:
· For a downlink PDSCH transmission with the corresponding PDCCH addressed to C-RNTI in response to a MsgA with C-RNTI, the HARQ-ACK response to the downlink transmission can include ACK or NACK.
· In case of ACK, if downlink PDSCH includes TA MAC CE and the time alignment timer is not running, the UE is not expected to transmit the PUCCH before for the TA is applied.
· A UE can send a NACK only if it time alignment timer is running.



Moreover, in the LS R1-1911739 sent to RAN2, we have an explanation to RAN2 as this:
	· The RAN1 design allows the HARQ-ACK to include a NACK for a MsgA response addressed to the C-RNTI when the time alignment timer is running (UE has a valid TA). It is up to RAN2 to consider the usability of such use case in release 16.



DCI Format for MsgB
In 4-step RACH, DCI Format 1_0 is used to schedule Msg2 and Msg4. The structure of the DCI depends on the RNTI used to scramble the CRC of the PDCCH used to carry the DCI. The MsgB DCI could be addressed to msgB-RNTI or C-RNTI.
An RAN2 LS (R2-1914064/ R1-1911584) in last meeting asks RAN1 to provide feedback on the inclusion of 2 LSBs of SFN in DCI used for scheduling of msg2 in 4-step RACH and msgB in 2-step RACH on the unlicensed carrier.
Agreements:
-	From RAN2 point of view it is beneficial to include LSB of SFN in the DCI.  The same design is desirable to be used for 2-step RACH.   Write LS to RAN1 to ask if there is any feasibility issues.  
-	For NR-U, 2 bits are enough for a maximum of 40ms response windows.  
-	Multiplexing of responses for more than one SFN is not allowed.

Table 3.2-1 Companies views on DCI format for MsgB
	Company
	Views

	ZTE [1828]
	The DCI format 1_0 with CRC scrambled by msgB-RNTI can be modified based on the DCI format 1_0 with CRC scrambled by TC-RNTI.
TB scaling with 2bits should be included in the DCI format 1_0 with CRC scrambled by msgB-RNTI.
The DCI Format 1_0 with CRC scrambled by msgB-RNTI could include the 2bits for LSB of SFN and we can acknowledge the inclusion of 2 LSBs of SFN in DCI.

	Huawei[1872]
	The DCI format for MsgB should reuse the DCI format 1_0 scrambled by RA-RNTI.

	VIVO[2007]
	a DCI format similar to msg2 PDSCH scheduling DCI with RA-RNTI is more appropriate for msgB PDSCH scheduling. 
DCI format 0_0 with scrambled by RA-RNTI is reused for scheduling a MsgB PDSCH.

	Fujitsu[2070]
	RA-RNTI2step can reuse the legacy RA-RNTI formula of 4-step RACH 
At least for 2-step RACH in NR-U, LSBs of SFN should be included in the DCI scheduling msgB.

	LGE[2263]
	During handover procedure, UE can SFN information by decoding PBCH after random access procedure. Since it is not allowable for UE to operate PBCH decoding before random access procedure during handover, it is hard to use SFN information for indicating the time information. 
Instead of using absolute time information (i.e., SFN index), it can be considered that relative SFN information is indicated by N-bit in DCI.

	Sony[2338]
	A new set of fields in the DCI format scheduling MsgB PDSCH (e.g. DCI format 1_0 with CRC scrambled by MsgB-RNTI) should be introduced.
DCI format 1_0 with CRC scrambled by MsgB-RNTI should be specified in addition to Rel-15 DCI formats.
The DCI format 1_0 with CRC scrambled by MsgB-RNTI should be the same payload size as the legacy DCI format 1_0 with CRC scrambled by RA-RNTI.
A mechanism to indicate if this MsgB carries the same payload as previous MsgB should be introduced.
· NDI in DCI is used to indicate if this MsgB PDSCH which is scheduled by the DCI carries the same payload as the previous MsgB PDSCH.

	Nokia [2558]
	The MsgB is scheduled by a DCI with a structure similar to the structure of the DCI scheduling Msg4.
The network can indicate to the UE whether a MsgB retransmission has the same payload as that of a previous MsgB transmission
If the network indicates to the UE that a MsgB retransmission has the same payload as a previous MsgB transmission, it is up to UE implementation whether to perform soft combining.

	Ericsson[2672]
	1. [bookmark: _Toc24199978][bookmark: _Toc24199979]RAPID is always zeros in DCI 1-0 addressed by C-RNTI for msgB scheduling
A list of parameters are defined in DCI format 1-0 with CRC scrambled by msgB-RNTI:

[bookmark: _Toc24199980]-	Frequency domain resource assignment – bits

[bookmark: _Toc24199981]	-	 is the size of CORESET 0
[bookmark: _Toc24199982]-	Time domain resource assignment – 4 bits as defined in Subclause 5.1.2.1 of [6, TS38.214]
[bookmark: _Toc24199983]-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5
[bookmark: _Toc24199984]-	Modulation and coding scheme – 5 bits as defined in Subclause 5.1.3 of [6, TS38.214], using Table 5.1.3.1-1
[bookmark: _Toc24199985]-	TB Scaling – 2 bits
[bookmark: _Toc24199986]-	Reserved – 16 bits

	Panasonic[2746]
	DCI format for Msg.B is based on Msg.4.
For a Msg.B retransmission (for both Msg.B PDCCH is addressed by common-RNTI and C-RNTI), the network can indicate to the UE if the payload of the retransmitted Msg.B is the same as that of the previous Msg.B transmission. If the retransmitted Msg.B has the same payload, the UE can perform soft combining.
HARQ process ID and NDI are used for the indication of same payload in retransmitted Msg.B.

	Motorola Mobility[2849]
	gNB can enable or disable support of UE’s HARQ combining of MsgB PDSCH via higher-layer signaling. 
For example, the following information is transmitted by means of the DCI format 1_0 with CRC scrambled by MsgB-RNTI to schedule MsgB PDSCH:

-	Frequency domain resource assignment – bits


-	 is the size of CORESET 0 if CORESET 0 is configured for the cell and  is the size of initial DL bandwidth part if CORESET 0 is not configured for the cell
-	Time domain resource assignment – 4 bits as defined in Subclause 5.1.2.1 of [TS38.214]
-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5
-	Modulation and coding scheme – 5 bits as defined in Subclause 5.1.3 of [TS38.214], using Table 5.1.3.1-1
-	TB scaling – 2 bits as defined in Subclause 5.1.3.2 of [TS38.214]
-	PDSCH-to-HARQ_feedback timing indicator – 3 bits as defined in Subclause 9.2.3 of [TS38.213]
-	New data indicator – 1 bit if HARQ combining of MsgB PDSCH is supported in 3GPP Rel-16 NR and enabled. Otherwise, 0 bit.  
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2 if HARQ combining of MsgB PDSCH is supported in 3GPP Rel-16 NR and enabled. Otherwise, 0 bit.  
-	HARQ process number – 4 bits if HARQ combining of MsgB PDSCH is supported in 3GPP Rel-16 NR and enabled. Otherwise, 0 bit.  
-	Reserved bits – 6 bits if HARQ combining of MsgB PDSCH is supported in 3GPP Rel-16 NR and enabled. Otherwise, 13 bits.

	Qualcomm [2933]
	UEs performing two-step RACH and four-step RACH monitor msgB PDCCH and msg2 PDCCH respectively on the same ra-SearchSpace. DCI differentiation for msgB and msg2 should be based on different RNTIs instead of search space separation. 
A new group RNTI should be defined for msgB PDCCH transmitted in CSS, for shared RO and RO dedicated to two-step RACH,  regardless the RAR window is extended or not. The new msgB-RNTI should include at least a RACH type differentiator for two-step RACH and an indication for the radio frame index associated with the msgA RO time occasion.
Support at least the following contents in msgB PDCCH and msgB PDSCH:
[image: ]
msgB PDCCH can be addressed to C-RNTI or msgB-RNTI. DCI format 1_0 can be re-used for msgB PDCCH.
When the msgB PDCCH is addressed to msgB-RNTI, the msgB PDSCH can aggregate multiple types of MAC subheader and MAC subPDU, including back-off indicator, FallbackRAR, SuccessRAR and SRB RRC messages. Differentiation of MAC subPDU can be based on MAC subheader as well as the contention resolution MAC CE of SuccessRAR
For the RAR window length is within the range of , the msgB-RNTI can be: msgB-RNTI= RA-RNTI+17920+ 14 × 80 × 8 × 2 ×mod(rf_id,2),
wherein RA-RNTI is calculated in the same way as NR Rel-15 for the UL initial/active BWP configured for two-step RACH, the constant 17920 is the max value of RA-RNTI within a radio frame, which serves as the RACH type differentiator between two-step and four-step RACH on a shared RO (as shown by Figure 2), rf_id is the radio frame index (i.e. LSB of SFN) associated with msgA RO. 



For MsgB DCI addressed to msgB-RNTI:
· Alt1: MsgB DCI addressed to msgB-RNTI has the same structure as that of DCI format 1_0 addressed to RA-RNTI. 
· Alt2: Structure of MsgB DCI addressed to msgB-RNTI is based on DCI format 1_0 addressed to TC-RNTI. 
· Alt3: New DCI structure for MsgB-RNTI with the same size as that of DCI Format 1-0. 

Point of discussion 3.2.1:  
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	Comment by Jing Lei: QC: Parsing this field in DCI increases the complexity and latency of UE. Extending the RAR window to 40 ms is not justified for NR licensed. This field should not be included for msgB PDCCH for NR licensed.
-	New data indicator – 1 bits 
-	Redundancy version – 2 bits
-	HARQ process number – 4 bits
-	[PUCCH resource indicator] – 3 bits or [4 bits]
-	[PDSCH-to-HARQ_feedback timing indicator] – 3 bits
-	Reserved bits – [1] bits

[Reply LS to RAN2 that 2 LSBs of SFN can be included in DCI used for msgB in 2-step RACH on the unlicensed carrier]	Comment by Jing Lei: QC: The DCI format should be discussed for NR licensed carrier first. The RAN2 agreement for NR-U to extend RAR window should NOT apply directly to NR licensed operation. Extending the RAR window for NR licensed operation and including the LSBs of SFN in DCI should NOT be supported for NR licensed operation, because it increases the PDCCH monitoring of UE and penalizes the retransmission of msgA, which is against the latency reduction benefits of 2-step RACH. 
Therefore, reply LS to RAN2 should also mention that 2 LSBs of SFN is not included in msgB DCI used for 2-step RACH on NR licensed carrier.
[Reply LS to RAN2 that 2 LSBs of SFN should not be included in DCI used for msgB in 2-step RACH on NR licensed carrier]
From RAN2#108 Monday morning discussion result, the RA response window could be extended up to 40ms for 2-step RACH in licensed carrier and 2bit LSB of the SFN is included in the DCI scheduling msgB.
Agreements 
1 The RA response window is extended up to 40ms for 2-step RACH. 
2 From RAN2 perspective, 2bit LSB of the SFN is included in the DCI scheduling msgB
3	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.  

Offline proposal 3.2.2:  
DCI addressed to C-RNTI for downlink transmission of random access response follows the DCI format 1_0 addressed to C-RNTI in Rel-15.
​
For LSB of SFN indication, [2263] point out that during handover procedure, UE can get SFN information by decoding PBCH after random access procedure. Since it is not allowable for UE to operate PBCH decoding before random access procedure during handover, it is hard to use SFN information for indicating the time information. Instead of using absolute time information (i.e., SFN index), it can be considered that relative SFN information is indicated by N-bit in DCI. In below figure, one example how to indicate SFN difference between ROs with same RA-RNTI within N*10ms duration is depicted.
[image: ]


Point of discussion 3.2.3:
There are three alternatives to solve the LSB of SFN indication. Alt1 is agreed in RAN2 NR-U session and a LS is sent to RAN1 for feedback.
· Alt1: 2 LSBs of SFN is included in DCI used for msgB in 2-step RACH on the unlicensed carrier.
· Alt2: relative SFN information is indicated by N-bit in DCI. [2263]
· Alt3: Radio frame index (i.e. LSB of SFN) is included in the calculation of msgB-RNTI. [2933]

Timing for HARQ-ACK Feedback
Several companies propose the timing between the last symbol of the msgB PDSCH reception and the first symbol of the corresponding PUCCH transmission with the HARQ-ACK information should be discussed.
From [1872], it has been agreed that the UE is not expected to transmit the PUCCH before the TA is applied. Assume the SuccessRAR is received in uplink slot , it is to be determined that when the UE should transmit the HARQ-ACK.
If  is large than 8, the UE may not be able to transmit the PUCCH. On the other hand, the PUCCH resource can be limited if the values less than  cannot be used. To solve this problem, the PUCCH transmission can be in the slot of  as shown in below figure, where  is the first slot of applying TA adjustment and  is given by PDSCH-to-HARQ-timing-indicator. So [1872] proposes:
The timing for UE to transmit HARQ-ACK information should be in the slot of  , where  is the slot index of receiving MsgB,  is the first slot of applying TA adjustment and  is given by PDSCH-to-HARQ-timing-indicator.
[image: ]
From [2007], in case of 2-step RACH, a msgB may include multiple successRAR with contention resolution of multiple UEs. If processing time for msg4 reception is reused for msgB reception, the processing time of NT,1+0.5 may not be enough for processing a msgB with multiple successRAR. Given that a number of successRAR could be included in a msgB, the processing time for msgB reception needs to be further discussed.
 
Point of discussion 3.3.1: 
The timing for UE to transmit HARQ-ACK information should be in the slot of  , where  is the slot index of receiving MsgB,  is the first slot of applying TA adjustment and  is given by PDSCH-to-HARQ-timing-indicator.

Content of MsgB
1. Content in FallbackRAR
In RAN1 #98bis, there are the following agreements for the content of FallbackRAR:
	Agreements:
· The UL grant in MsgB fallbackRAR for transmitting the MsgA PUSCH payload in a Msg3 follows the uplink grant content of the 4-step RAR.
· FFS: need for “csi request”.


In RAN2 #107bis, the following agreements on the content of MsgB have been achieved:
	Agreement:
1. 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.
2. For NR 2-step RACH, the payload of fallbackRAR MAC subPDU should reuse msg2 RAR format.


In Rel-15, the UL grant carried in RAR for 4-step RACH contains the “csi request” field, which is reserved for now. To have a uniform design, the FallbackRAR in 2-step RACH should follow the format of RAR in 4-step RACH.
[1872], [2804] propose that “The field of ‘csi request’ should be included in FallbackRAR.”

Feature leader comments: This is confirmed by RAN2 and the FFS issue is solved. No new agreement is needed.

[2672] proposes A fixed RV can be specified for msgA PUSCH reattempt, and RV of msg3 scheduled by fallback RAR is configured in fallback RAR.
Feature leader comments: Need more input from other companies. From RAN2 agreement, the payload of fallbackRAR MAC subPDU should reuse msg2 RAR format. There may be no spare bits for the RV indicator. Maybe the RV for msg3 could be fixed and explicit RV indication is not needed.

2. Content field of UL grant in msgB for UE with C-RNTI
For a UE in RRC CONNECTED state, i.e. C-RNTI is already obtained, UE monitors PDCCH with scrambled by C-RNTI for a msgB PDSCH transmission. According to the RAN2 agreement, an UL grant can be included in the PDU in msgB for the UE with contention resolution. 
[2007] proposes that:
For content field of UL grant in msgB for UE with C-RNTI, framework of DCI format 0_0 can be reused.
· At least the following content fields are included in the UL grant.
	UL grant content field for msgB with C-RNTI

	Frequency domain resource assignment

	Time domain resource assignment

	Frequency hopping flag

	Modulation and coding scheme 

	HARQ process number 

	TPC command for PUSCH 

	UL/SUL indicator



Feature leader comments: This can be discussed in the meeting.

3. TPC command for PUCCH in SuccessRAR
There are two contributions [2672], [2804] addressing that the 2-bits TPC command for PUCCH is included in SuccessRAR for all users multiplexed in the MsgB.
Feature leader comments:  Indeed the TPC command of all the multiplexed UEs should be included in SuccessRAR to keep the consistency of MAC subPDU. This is the common sense from last meeting agreement.

Granularity of TA in msgB
The TA granularity issue has been discussed before, which left two options in the offline, which is the granularity of the time advance command is based on the msgA PUSCH SCS or the UL BWP SCS.
Table 3.6-1 Companies views on TA granularity
	Company
	Views

	Samsung [2444]
	Adopt UL BWP SCS since this is the same logic as that defined for the 4step RACH TA granularity.

	Nokia [2558]
	At least for the case when MsgA PRACH and MsgA PUSCH are in different slots the granularity of the TA command in MsgB is based on the subcarrier spacing of MsgA PUSCH.

	OPPO[2651]
	Timing advance command should be based on the SCS of activated UL BWP for MsgA PUSCH. UE does not expect UL BWP switching during the 2-step RACH procedure.

	Panasonic[2746]
	On the granularity of the TA command, either option (based on the subcarrier spacing of Msg.A PUSCH or based on the subcarrier spacing of UL BWP) are OK for us

	NTT DOCOMO [2870]
	TA granularity in MsgB should be based on the SCS of the first uplink transmission after MsgB.
· “The first uplink transmission after MsgB” includes Msg3 as fallback to 4-step RACH, and does not include MsgA PUSCH retransmission.



Actually, if MsgA PRACH and MsgA PUSCH are in different slots, the subcarrier spacing of MsgA PUSCH is the same as the subcarrier spacing of UL BWP. So the two proposals share the same view.

Offline proposal 3.5.1: 
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.

Others
1. Searchspace of msgB
In [2070], [2338], [2804], it is proposed that a working assumption of last meeting should be confirmed.
(Working assumption) For the PDCCH associated with MsgB, MsgB is received on the ra-SearchSpace.

Offline Proposal 3.6.1:
The following working assumption is confirmed: 
For the PDCCH associated with MsgB, MsgB is received on the ra-SearchSpace.

2. New RA-RNTI for msgB
In [2070], it is proposed that the new RA-RNTI for msgB should be obtained by adding an offset onto the legacy RA-RNTI. The offset value can be fixed or configurable.
In [2263], it is proposed that:
· For distinguishing msgB and msg2, if new RA-RNTI for msgB is not concluded in RAN2 discussion, the following RAN1 solution is introduced.
· Same RA-RNTI is applied for msgB and msg2.
· Scrambling to remaining CRC parity bits for distinguishing msgB and msg2 is applied.


	for k = 0, 1, 2, …, 

	for k = A, …, A+7





	for k = , ,,..., . 

where,  in case of DCI for msgB RAR, 

and for other cases
In [2671], it is proposed that:
· Consecutive numbering of ROs and replacing numbers colliding with the configured RA-RNTIs is used as basis for msgB RNTI calculation.
· Multiple msgB RNTIs are associated with each RO.
· A modulo division of the preamble index is added to the lowest value of the MsgB RNTI that is associated with a given RO.

In [2933], for the RAR window length is within the range of , the msgB-RNTI can be: msgB-RNTI= RA-RNTI+17920+ 14 × 80 × 8 × 2 ×mod(rf_id,2),
wherein RA-RNTI is calculated in the same way as NR Rel-15 for the UL initial/active BWP configured for two-step RACH, the constant 17920 is the max value of RA-RNTI within a radio frame, which serves as the RACH type differentiator between two-step and four-step RACH on a shared RO (as shown by Figure 2), rf_id is the radio frame index (i.e. LSB of SFN) associated with msgA RO. 

Feature leader comments:  The design related to RA-RNTI for msgB will be handled by RAN2. Regarding RAN2#107bis agreement, RAN2 has decided to specify a new RA-RNTI design for msgB.
	Agreement:
RAN2 will work on specifying a new RA-RNTI design for msgB



3. RAR window
In [1872], the length of time window for MsgB should be larger than that for Msg2 in 4-step RACH. If the RAR window length for 2-step RACH is longer than that of 4-step RACH, an offset between them can be configured, so that the value range can be extended and the signaling overhead can also be reduced. 
The proposal is: The offset between RAR window lengths of 2-step RACH and 4-step RACH can be configured.
Feature leader comments: The RAR window length issue is handled by RAN2.

2-step RACH power control
PRACH and PUSCH power ramping counter
In RAN1#98bis meeting, there is an agreement on the msgA Tx beam selection. And also after the RAN1 meeting, there is an email discussion agreement about the remaining issue of power ramping step size of PRACH and PUSCH of msgA. 
	Agreements:
For MsgA Tx beam selection in the same MsgA transmission instance:
· The MsgA PRACH and MsgA PUSCH use the same Tx spatial filter (beam).
Email approved:
For the power ramping component of MsgA PUSCH, same RRC configured power ramping step size for MsgA PUSCH and MsgA PRACH.
· FFS: Whether the power ramping counter is the same or not for MsgA PRACH and MsgA PUSCH. (To be discussed and decided in RAN1#99)



For this meeting, the remaining issue on power control of msgA retransmission is only whether the power ramping counter is the same or not for msgA PRACH and msgA PUSCH. 
Table 4.1-1 Companies views on PRACH and PUSCH power ramping counter
	Company
	Views

	ZTE [1828]
	MsgA PUSCH and MsgA PRACH with the same counter is preferable.

	Huawei[1872]
	For MsgA transmission, separate power ramping counter for PRACH and PUSCH should be supported.

	VIVO[2007]
	For the power ramping component of MsgA PUSCH, separate RRC configured power ramping counter for MsgA PUSCH and MsgA PRACH is supported.

	Intel[2192]
	Same power ramping counter is applied for MsgA PRACH and PUSCH. 

	LGE[2263]
	Apply same power ramping counter for both msgA preamble and msgA PUSCH

	Samsung [2444]
	Single same power ramp counter for MsgA PUSCH and MsgA PRACH should be supported.

	CMCC[2532]
	Support same counter for both msgA preamble and PUSCH.

	Nokia [2558]
	The power ramping step and counter should be the same for the MsgA PRACH and PUSCH
If in the  transmission attempt the UE doesn’t receive a MsgB in response to a MsgA transmission, the UE increments the power of MsgA preamble by  and keeps the same power offset between the MsgA preamble and MsgA data part if the preamble is retransmitted with the same spatial filter (beam).

	OPPO[2651]
	One power ramping counter is used for both MsgA preamble and MsgA PUSCH.

	Ericsson[2672]
	Power ramping counter is the same for MsgA PRACH and Msg PUSCH

	Apple[2804]
	The same power ramping counter is applied for both MsgA PRACH and MsgA PUSCH.

	Motorola Mobility[2849]
	The same power ramping counter is used for MsgA PUSCH and MsgA PRACH

	NTT DOCOMO[2870]
	The power ramping counter should be same for MsgA PRACH and MsgA PUSCH.

	Qualcomm [2933]
	A two-step RACH UE should keep the same power ramping counter for OLPC of msgA preamble and payload.



Point of discussion 4.1.1:
· Alt1: MsgA PUSCH and MsgA PRACH with the same counter.
Supported by ZTE, Intel, LGE, Samsung, CMCC， Nokia, OPPO, Ericsson, Apple, Motorola Mobility, NTT DOCOMO, Qualcomm, Sony
· Alt2: MsgA PUSCH and MsgA PRACH with the separate counters.
Supported by Huawei, Hisilicon, VIVO

Offline proposal 4.1.2: 
The power ramping counter is the same for MsgA PRACH and MsgA PUSCH.

Power reduction priority rule
In RAN1#98bis meeting, the agreement of power reduction priority rule is:
	Agreements:
· For CA/DC, MsgA PRACH in Pcell has the same power reduction priority as Msg1 PRACH in Pcell.
· FFS: Support of MsgA in Scell
· FFS: Power reduction priority for MsgA PUSCH



In RAN2#107bis meeting, an agreement is:
	Agreements:
2-step RACH resources can only be configured on SpCell.
The PDCCH triggered 2-step CFRA RACH will not be supported in Rel-16



Table 4.2-1 Companies views on power reduction priority rule
	Company
	Views

	ZTE [1828]
	MsgA is not supported in SCell.
MsgA PRACH and MsgA PUSCH have the same power reduction priority as Msg1 PRACH.

	Huawei[1872]
	MsgA is not supported in SCell in Rel-16.
The power reduction priority of MsgA PUSCH should be the same as PUSCH transmission in Rel-15 in CA/DC.

	Intel[2192]
	MsgA PUSCH has same priority as associated PRACH for transmission power reduction.

	LGE[2263]
	For 2-step RACH, it is not necessity to support msgA transmission in SCell.
For power reduction rule for msgA PUSCH,
· Different power reduction rule between msgA preamble and msgA PUSCH should be applied. 
· Lower priority should be set for msgA PUSCH

	Samsung [2444]
	msgA PUSCH follow the same power reduction priority rule defined for PUSCH transmission in Rel-15 in CA/DC, respectively.

	Ericsson[2672]
	The msgA PUSCH transmission on a serving cell has the same priority as the PUSCH transmission without HARQ information or CSI.

	Apple[2804]
	To align with RAN2 agreement, MsgA is not supported in Scell.
For priority rule on power deduction, MsgA PUSCH should share the same priority as PRACH transmission on PCell

	NTT DOCOMO[2870]
	MsgA PUSCH has the same power reduction priority as PUSCH other than MsgA PUSCH.
Indication to suspend the power ramping counter for MsgA PRACH and MsgA PUSCH should be based on whether the power reduction priority rule is applied to only MsgA PRACH or not.
· if the UE does not transmit MsgA PRACH due to power reduction priority rule, layer 1 notifies higher layer to suspend the MsgA power ramping counter
· if the UE transmits MsgA PRACH with reduced power due to power reduction priority rule, layer 1 may notify higher layer to suspend the MsgA power ramping counter
· If the power ramping counter is same for MsgA PRACH and MsgA PUSCH, “MsgA power ramping counter” is single power ramping counter for MsgA PRACH and MsgA PUSCH. Otherwise, “MsgA power ramping counter” are two power ramping counters for MsgA PRACH and MsgA PUSCH respectively.

	Qualcomm[2933]
	For the scenario of DC, UE can only perform two-step RACH on SpCell.



We have two FFS issues to be discussed in RAN1#99.
For the first FFS issue, it is confirmed that msgA can be supported in SpCell from RAN2 agreement. SpCell is the Special Cell which can support initial access in PCell, or PCell of the MCG or the PSCell of the SCG for Dual Connectivity operation.
Only CFRA based on PDCCH order can be initialed in Rel-15 SCell. But this kind of CFRA is not supported in Rel-16, so there is no CFRA is supported in Rel-16 SCell.
From the above two evidences, it can be derived that msgA is not supported in SCell.

Offline Conclusion 4.2.1: 
MsgA is not supported in SCell.

For the second FFS issue:
Point of discussion 4.2.2:  The power reduction priority of MsgA PUSCH:
· Alt1: For CA/DC MsgA PRACH and MsgA PUSCH have the same power reduction priority as Msg1 PRACH of the same cell.
//Supported by ZTE, Intel, Apple
· Alt2: For CA/DC, the power reduction priority of MsgA PUSCH is same as PUSCH transmission in Rel-15. 
// Supported by Huawei, Hisilicon, LGE, Samsung, Ericsson, NTT DOCOMO

Offline proposal 4.2.3: 
For CA/DC, the power reduction priority of MsgA PUSCH is same as PUSCH transmission in Rel-15.

Power control of msg1 after msgA switches to msg1
UE will switch to msg1 transmission after N time failures of msgA transmission. The power ramping counter and the power ramping step size should be determined.
1. Whether the msg1 power ramping counter shares the same counter with msgA?
There are two alternatives for the power ramping counter of msg1 after msgA switches to msg1.
· Alt1: The power ramping counter of msg1 inherits from the same counter of msgA preamble.
· Alt2: The power ramping counter of msg1 use the different counter from the counter of msgA preamble.

Table 4.3-1 Companies views on power ramping counter for msg1 switched from msgA
	Company
	Views

	ZTE [1828]
	Msg1 power ramping counter should inherit msgA preamble power ramping counter after msgA switches to msg1.

	Huawei[1872]
	In the case of fallback to 4-step RACH after ‘N’ MsgA transmissions, the power ramping step size and counter of 2-step RACH should be reused for 4-step RACH. 

	Intel[2192]
	Same power ramping counter is applied for 2-step and 4-step RACH.

	LGE[2263]
	After fall-back to 4-step RACH, ramping counter for msgA preamble should be inherited to msg1 for 4-step RACH

	Sony[2338]
	Power ramping counter for preamble should be inherited from 2-step RACH to 4-step RACH in the case of fallback to 4-step Msg1.

	Samsung[2444]
	The preamble transmission counter and power ramping counter should continue counting when UE fallback to 4step RACH procedure.

	Nokia [2558]
	If the UE determines that the required transmit power of MsgA PUSCH retransmission exceeds a configured value or the maximum number of 2-step MsgA transmission attempts has been reached, the UE falls back to 4-step RACH.
The number of allowed MsgA transmission attempts should be configurable up to 4 attempts.
The total number of transmission attempts (2-step and 4-step fallback) should be configurable and have the same value ranges as in 4-step RACH.
When the UE transitions to another beam, it will resume the MsgA PRACH and PUSCH power ramping procedure, based on the power ramping counter, power ramping step and power level associated with the previous beam.

	NTT DOCOMO[2870]
	The power ramping counter should be common between 2-step RACH and 4-step RACH.

	CAICT[3026]
	It is suggested that if 2-step RACH and 4-step RACH share same ROs, the power ramping counter can be set the same. If 2-step RACH and 4-step RACH use separate ROs, the power ramping counter can be set separately.
And if 2-step RACH falls back to 4-step RACH to retransmit the preamble using the same beam, the power ramping counter is incremented based on the current power ramping counter in the 2-step RACH till the maximum power ramping time. If 2-step RACH falls back to 4-step RACH to retransmit the preamble using different beam, the power ramping counter switches to the one configured for 4-step RACH and starts from 0. The power ramping counter configured for 2-step RACH is suspended.



Offline Proposal 4.3.1: 
Msg1 power ramping counter should inherit msgA preamble power ramping counter after msgA switches to msg1.

2. Power ramping step size for msg1 switched from msgA
Which power ramping step size will be used for msg1 retransmission in this case? 4-step msg1 ramping step size or msgA ramping step size?
Table 4.3-2 Companies views on power ramping step size for msg1
	Company
	Views

	ZTE [1828]
	4-step RACH ramping step size should be applied for the retransmission of msg1 after msgA switches to msg1.
For MAC layer specification, it is easy to change the expression of PREAMBLE_RECEIVED_TARGET_POWER like that:
set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + DELTA_PREAMBLE + (N – 1) × PREAMBLE_POWER_RAMPING_STEP_2SR + (PREAMBLE_POWER_RAMPING_COUNTER – N) × PREAMBLE_POWER_RAMPING_STEP_ 4SR;

	Huawei[1872]
	In the case of fallback to 4-step RACH after ‘N’ MsgA transmissions, the power ramping step size and counter of 2-step RACH should be reused for 4-step RACH. 

	LGE[2263]
	The ramping step size should follow configuration for 4-step RACH.
If ramping step size for msg1 of 4-step RACH is different with that of msgA preamble of 2-step RACH, following power control formula is applied:
· PREAMBLE_RECEIVED_TARGET_POWER = min {P_cmax, preambleReceivedTargetPower + DELTA_PREAMBLE + (msgAPREAMBLE_POWER_RAMPING_COUNTER – 1) × msgAPREAMBLE_POWER_RAMPING_STEP + (PREAMBLE_POWER_RAMPING_COUNTER) × PREAMBLE_POWER_RAMPING_STEP}, where PREAMBLE_POWER_RAMPING_COUNTER is set to ‘1’ after fall-back and it is initialized by ‘0’ before fall-back.

	Nokia [2558]
	The power ramping step value of the fallback 4-step depends on which PRACH resources the 4-step fallback takes place:
· Shared 2-step and 4-step fallback PRACH resources – The 2-step and 4-step fallback power ramping step should be the same;
· Shared 4-step and 4-step fallback resources – The 4-step fallback and normal 4-step power ramping step should be the same;
· Separate 4-step fallback resources – The 4-step fallback power ramping step can have a different value, e.g. to enable a faster completion of the RACH procedure. 
Introduce an offset, Δ2-step-to-4-step-fallback, between the last transmitted 2-step PRACH and the first 4-step fallback PRACH transmitted.



Offline Proposal 4.3.2: 
Msg1 power ramping step should follow the configuration for 4-step RACH after msgA switches to msg1.

Power control of msg3 in fallback mode
When the UE sends the first msgA, the power is P_Preamble and P_PUSCH. At this time, if the network side detects a preamble but PUSCH decodes fails, and then gNB uses the fallbackRAR in msgB or msg2 to schedule the msg3 transmission which called fallback, how to determine the msg3 transmission power? 
Table 4.4-1 Companies views on power control for msg3
	Company
	Views

	ZTE [1828]
	UE should determine the msg3 power level based on the msg3 power level equation in Rel-15 for fallback mode.
· 

 is calculated based on ;
· 
For, the PRB used by msg3 is indicated by fallbackRAR UL grant;
· 



For, For,  is a value of msg3-Alpha, when provided; otherwise, ;
· 
For the PUSCH power control adjustment state, the TPC command in fallbackRAR UL grant and total power ramp up on msgA preamble are used.

	Huawei[1872]
	the transmission power of Msg3 should be given by 

Where the  is given by the TPC command in the UL grant of FallbackRAR. The transmission power will also be the initial value for following close loop power control.
If FallbackRAR is received, the transmission power of Msg3 should be based on the last transmission power of MsgA PUSCH and TPC command in the UL grant of FallbackRAR.




Power control of msgA after fallback mode
When gNB uses the fallbackRAR in msgB or msg2 to schedule the msg3 transmission which called fallback, but unfortunately the fallback also fails due to some reasons such as contention resolution fails or msg3 fails, msgA will retransmit after the fallback failure. How to determine the msgA retransmission power?
Table 4.5-1 Companies views on power control for msgA
	Company
	Views

	ZTE [1828]
	The retransmission power of msgA after fallback failure is based on the last msgA transmission power level.



Others
[2849]: In LTE and also NR Rel-15, the closed-loop power adjustment state is reset (for loop index l=0) upon receiving the RAR. Similarly, in 2-step RACH, the closed-loop power adjustment state (for loop index l=0) needs to be reset whenever MsgA is transmitted. 

2-Step RACH Beam Management

Table 5-1 Companies views on beam management
	Company
	Views

	Nokia [2558]
	2-Step RACH supports beam refinement when receiving the data part of MsgA. 
For 2-step RACH, and for UEs in RRC CONNECTED state, the network configures CSI-RS resources that are QCL Type-D with the corresponding SS/PBCH blocks. Each preamble associated with a SS/PBCH Block indicates a CSI-RS resource QCLed with that SS/PBCH Block.
Introduce multiple beam formed reference symbols for the refining beam management operation in the UL.




Others
BFR for 2-step RACH
In [2007], it is proposed that further discussion is needed on how to determine whether BFR procedure is completed when CBRA 2-step RACH is used for BFRQ transmission.
Feature leader comments: The BFR related RACH procedure can be discussed in MIMO session. 
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Summary


Offline Proposal 1: 
· 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 × (PREAMBLE_POWER_RAMPING_STEP_2_step  -  PREAMBLE_POWER_RAMPING_STEP_4_step)
· N is the power ramping counter when switching back to 4-step



Point of discussion 2:
· Alt 1: The timing for UE to transmit HARQ-ACK information should be in the slot of  n+k+delta’, 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}.
· where delta’ is defined by Table 6.1.2.1.1-5 in 38.214
· Alt 2: The timing for UE to transmit HARQ-ACK information should be in the slot of  n+k+j+delta, 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}.
· where j and delta are defined by Table 6.1.2.1.1-4/5 in 38.214
· Note: UE expects the minimum gap between the last symbol of msgB PDSCH and the first symbol of PUCCH carrying HARQ-ACK to msgB PDSCH is no less than the UE PDSCH processing procedure time given by  ms + [], where  is the PDSCH processing time for UE processing capability 1 in TS 38.214-5.3. 


Point of discussion 3:  
[LSBs of SFN – 2 bits]

Proposal: Change “LSBs of SFN” to “RO indicator” indicates which RO in the response window. Also capture this sentence or this issue in the reply LS to RAN2.
Concern: Intel, E///, SS. Nokia, ZTE
Also discuss how to improve the note.


Proposal:
· 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.

List of agreement
MsgA PRACH 
RAN1#96: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:
For 4-step RACH and 2-step RACH with separately configured ROs, the preamble formats of 4-step RACH and 2-step RACH can be different. 
· Note: For each of the separate configuration, the configuration is cell-specfic. 


 RAN1#96bis: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


 RAN1#97:Agreements:
· MsgA shall support all the preamble formats specified for NR release 15.


 RAN1#98: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


 RAN1#98bis:Agreements:
For separately configured ROs, the 2-step RACH MsgA PRACH SCS is indicated by the corresponding 4-step RACH parameter (msg1-subcarrierSpacing).
Agreements:
For separately configured ROs, the parameter ssb-perRACH-OccasionAndCBPreamblesPerSSB configures the number of SSBs per RO, and number of contention-based preambles for each SSB. If this parameter is not configured, the corresponding 4-step RACH parameter is used for 2-step RACH.
Agreements:
For shared ROs, the parameter msgA-CB-PreamblesPerSSB configures the number of contention-based 2-step RACH preambles per SSB.
Agreements:
For 2-step RACH in separate ROs, the following parameters (prach-RootSequenceIndex, zeroCorrelationZoneConfig, restrictedSetConfig), are separately configured for 2-step RACH. If absent, reuse the corresponding 4-step RACH parameters.
Agreements:
For 2-step RACH in separate ROs, the parameter totalNumberOfRA-Preambles can be separately configured. If the configuration is absent, all 64 preambles are available for 2-step RA.
Agreements: [Email approval]
In case of shared ROs, a subset of ROs associated with the same SS/PBCH block index, within an SSB-RO mapping cycle, can be shared.
· msgA-ssb-sharedROmaskindex indicates the subset of 4-step RACH ROs shared with 2-step RACH, if not configured then all 4-step RACH ROs are shared with 2-step RACH
· Note that: msgA-ssb-sharedROmaskindex are based on the mask index values defined in Table 7.4-1, 38.321.
· Note: The number of ROs associated with the same SS/PBCH block index is given by ceiling(1/ ssb-perRACH-Occasion). The msgA-ssb-sharedROmaskindex is configured when there are more than one ROs per SSB and shared by all the SSBs
· Note: Same SSBs are mapped to the shared RO for 2-step RACH and 4-step RACH.
· FFS: For NR-U, whether a subset of ROs can only be valid for 2-step RACH via specifying some invalidation rules or modifying the PRACH configuration table (to be discussed and decided in RAN1#99)


MsgB
 RAN1#96bis: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 PUSCH
Unit 
15
16*64 Tc
30
8*64 Tc
60
4*64 Tc
120
2*64 Tc
· Other options/variations are not precluded


RAN1#98bis: Agreements:
The MsgB window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for MsgB, and at least one symbol after the last symbol of MsgA PUSCH.
Agreements:
· [bookmark: _Hlk21597930]A UE shall provide HARQ-ACK feedback if it receives a MsgB that contains a successRAR addressed to this UE.
Agreements:
· For a MsgB downlink transmission with PDCCH addressed to a MsgB-RNTI, the HARQ-ACK response to the downlink transmission can include ACK.
· The UE is not expected to transmit the HARQ-ACK before the TA is applied.
Agreements:
· For a downlink PDSCH transmission with the corresponding PDCCH addressed to C-RNTI in response to a MsgA with C-RNTI, the HARQ-ACK response to the downlink transmission can include ACK or NACK.
· In case of ACK, if downlink PDSCH includes TA MAC CE and the time alignment timer is not running, the UE is not expected to transmit the PUCCH before for the TA is applied.
· A UE can send a NACK only if it time alignment timer is running.
Agreements:
· For each UE, the TPC command of the PUCCH resource containing HARQ feedback for MsgB is indicated by PDSCH of MsgB when the corresponding PDCCH is scrambled by MsgB-RNTI.
· The TPC command is 2-bits
· FFS whether or not to have special handling for the first UE or when there is only one UE in the Msg B PDSCH
Agreements:
· For 2-step RACH, no new CORESET for MsgB is defined.
Agreements:
· (Working assumption) For the PDCCH associated with MsgB, MsgB is received on the ra-SearchSpace.
· In the reply LS to RAN2, adding “Up to RAN2 to decide whether or not to use RNTI to differentiate Msg 2 vs. Msg. B, for which RAN1 respectfully requests RAN2 to inform RAN1 the decision once made”. 
[LS approved in R1-1911656]
Agreements:
UEs in CONNECTED state use UE specific search space, or common search space to receive the PDCCH associated with MsgA response and with CRC scrambled by the C-RNTI.


Agreements:
· The UL grant in MsgB fallbackRAR for transmitting the MsgA PUSCH payload in a Msg3 follows the uplink grant content of the 4-step RAR.
· FFS: need for “csi request”.
Agreements:
For 2-step RACH, down-select from the two alternatives for PUCCH resource set for the MsgB HARQ-ACK
Alt1: For 2-step RACH uses the PUCCH resource set indicated by pucch-ResourceCommon.
· FFS: Whether and how to increase the number of resources in a PUCCH resource set.
Alt2: For 2-step RACH, a separate configuration indicates the PUCCH resource set, if absent use pucch-ResourceCommon.
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, down-select the following alternatives:
· Alt1: PUCCH Resource Index is only signalled explicitly in the successRAR
· Number of bits used to indicate PUCCH resource index is [FFS 3 or 4] bits.
Alt2: PUCCH Resource Index is determined implicitly based on a reference PUCCH resource index derived from the DCI as in release 15 and UE-based implicit rule.
· FFS: Use 1-bit of reserved DAI instead of CCE start index.
· Alt3: PUCCH resource index is determined based on a reference PUCCH resource index derived from DCI as in release 15 and UE-based offset value indicated in the successRAR.
Agreements:
The PUCCH Time resource “PDSCH-to-HARQ_feedback timing indicator”, in unit of slot, 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 down-select from the following alternatives:
· Alt1: 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.
· Alt2: A single PDSCH-to-HARQ_feedback timing indicator is used as indicated in the MsgB DCI
· Alt3: The PDSCH-to-HARQ_feedback timing indicator is determined implicitly
· FFS: Implicit determination rule.
· Alt4: PDSCH-to-HARQ_feedback timing indicator is signalled by the DCI and UE-based offset value indicated in the successRAR.
Agreements  [Email approval]
For 2-step RACH MsgB HARQ-ACK, reuse Rel-15 PUCCH resources based on pucch-ResourceCommon
· No RRC impact
· No additional resources compared with Rel-15

General procedures
RAN1#96bis: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.


RAN1#97: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.


 RAN1#98: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.


 RAN1#98bis:Agreements:
For MsgA Tx beam selection in the same MsgA transmission instance:
· The MsgA PRACH and MsgA PUSCH use the same Tx spatial filter (beam).



Power control
RAN1#96:Agreements:
· At least open loop power control for PUSCH transmission in MsgA should be supported
· FFS PC for preamble vs. PC for PUSCH


 RAN1#96bis:Agreements:
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:
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


 RAN1#97: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.


 RAN1#98:Agreements:
· The offline agreement 5.2.1 in R1-1909726 is agreed
[copied below]
Correct typo in formula from RAN1#97



 RAN1#98bis:Agreements:
Confirm the working assumption regarding the power component from the transport format TF(i) in the agreement from RAN1#97.
Agreements:
For the power component from pathloss compensation, PL(i), If the 2-step RACH alpha parameter is not configured, and the parameter msg3-alpha of 4-step RACH is not configured, alpha=1 is used for pathloss compensation.
Agreements:
For shared ROs with 4-step RACH and 2-step RACH,  
· The powerRampingStep and preambleReceivedTargetPower for 2-step RACH are indicated by those for the 4-step RACH.
Agreements:
When the ROs are separately configured for 4-step RACH and 2-step RACH, the powerRampingStep for 2-step RACH and 4-step RACH can be separately configured.
· If the powerRampingStep for 2-step RACH is not configured, the corresponding 4-step RACH parameter is used for 2-step RACH.
When the ROs are separately configured for 4-step RACH and 2-step RACH, the preambleReceivedTargetPower for 2-step RACH is that of 4-step RACH.
Agreements:
· For CA/DC, MsgA PRACH in Pcell has the same power reduction priority as Msg1 PRACH in Pcell.
· FFS: Support of MsgA in Scell
· FFS: Power reduction priority for MsgA PUSCH
Agreements: [Email approval]
· For the power ramping component of MsgA PUSCH, same RRC configured power ramping step size for MsgA PUSCH and MsgA PRACH.
· FFS: Whether the power ramping counter is the same or not for MsgA PRACH and Msg PUSCH. (To be discussed and decided in RAN1#99)


2-step RACH for NR-U
RAN1#98bis:Agreements:
· At least support separate LBTs for msgA PRACH and PUSCH respectively, for 2-step RACH for NR-U
· Strive to specify mechanisms to reduce LBTs
Agreements:
· When interlaced mapping is configured for PUSCH, each msgA PUSCH occasion is allocated N interlace(s) in frequency
· FFS N and starting interlace index
· FFS whether the N interlace(s) are consecutive
Agreements:
· All msgA PUSCH occasions and the associated msgA RACH occasions are confined within a single 20 MHz carrier/LBT bandwidth 
Agreements:
· The starting of msgB window should follow that defined for 2-step RACH regardless of failure of LBT for msgA PUSCH.
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