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At the RAN1#99 meeting, the following agreements and working assumption were made regarding procedure for two-step RACH [1]:
Working assumption:
· The granularity of the TA command in msgB is determined by the same table for the granularity of the TA command in 4step RACH RAR with the subcarrier spacing (kHz) value is based on the UL BWP SCS at least for the case when MsgA PRACH and MsgA PUSCH are in different slots.
Agreements:
· For CA/DC, 
· Note: MsgA is not supported in SCell.
· The power reduction priority of MsgA PUSCH is the same as PUSCH transmission in Rel-15
Agreements:
· The power ramping counter is the same for MsgA PRACH and MsgA PUSCH.
· Layer 1 will notify the higher layer to suspend the power ramping counter if msgA PRACH is not transmitted (if applicable)
· Layer 1 may notify the higher layer to suspend the power ramping counter if msgA PRACH tx power is reduced (if applicable)
Agreements:
· RV=0 for msgA PUSCH initial transmission and msgA reattempt
· RV=0 for the msg3 transmission in case of fallback
Agreements:
For the PUCCH Resource index used for the HARQ-ACK feedback of a user that finds its contention resolution ID in the successRAR with a PDSCH scheduled by a PDCCH that has a CRC scrambled with the MsgB-RNTI:
· PUCCH Resource Index is only signalled explicitly in the successRAR
· Number of bits used to indicate PUCCH resource index is 4 bits.
Agreements:
· PDSCH-to-HARQ_feedback timing indicator is only signalled in the successRAR
· Number of bits used to indicate the PDSCH-to-HARQ_feedback timing indicator is 3 bits.
· FFS the timing for UE to transmit HARQ-ACK information should be in the slot of  n+k+delta, where delta is defined by Table 6.1.2.1.1-5 in 38.214, where n is the slot index of receiving MsgB, and k is given by PDSCH-to-HARQ-timing-indicator with value range of {1, 2, 3, 4, 5, 6, 7, 8}.
Agreements:
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by msgB-RNTI (parameters in squared brackets depend on the other proposals):
-	Frequency domain resource assignment – bits
-	Time domain resource assignment – 4 bits 
-	VRB-to-PRB mapping – 1 bit
-	Modulation and coding scheme – 5 bits 
-	TB scaling – 2 bits
-	[LSBs of SFN – 2 bits]
-	Reserved bits – [14] bits
Note: The interpretation of the “LSBs of SFN” may be different for the hand over case
Agreements
· Msg1 pPower ramping counter should inherit continue increasing (if not suspended) msgA preamble power ramping counter after 2-step RACH switches to 4-step RACH.
· The power ramping step size follows the 4-step RACH configuration after 2-step RACH switches to 4-step RACH
· After 2-step RACH switches to 4-step RACH, the target power level follow the 4-step RACH formula plus an offset, where the offset is 
· OFFSET = (N -1) × (PREAMBLE_POWER_RAMPING_STEP_2_step  -  PREAMBLE_POWER_RAMPING_STEP_4_step)
· N is the power ramping counter when switching back to 4-step
Agreements:
· The UE transmits the PUCCH responding to msgB successRAR using the same spatial domain transmission filter in the same BWP as the last msgA PUSCH transmission/retransmission.

Further, at the RAN1#98bis meeting, the following agreements were made [2]:
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).
In the contribution, we discuss remaining details of procedure for 2-step RACH, with primary focus on starting position of MsgB window and Tx beam of MsgB PDCCH and PDSCH. Our view on remaining details of channel structure for 2-step RACH is presented in our companion contribution [3].
 Starting position of MsgB window 
In [4], RAN2 sent a LS to RAN1 regarding the starting position of MsgB window, for the case when UE only transmits MsgA PRACH but not MsgA PUSCH if the PRACH occasion is not mapped to a valid PUSCH occasion for MsgA. As agreed in the RAN1#98bis meeting, when UE transmits both MsgA PRACH and PUSCH, 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. However, this agreement does not apply for the case when PRACH occasion is not associated with PUSCH occasion and hence, UE cannot determine the last symbol of MsgA PUSCH. 
To resolve this issue, two options can be considered for the starting position of MsgB window when PRACH occasion is not mapped to a valid PUSCH occasion:
· Option 1: MsgB window starts at the first symbol of the earliest CORESET for MsgB, and at least one symbol after the last symbol of MsgA PRACH occasion corresponding to the PRACH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set;
· Option 2: MsgB window starts at the first symbol of the earliest CORESET for MsgB, and at least one symbol after the last symbol of MsgA PRACH and a configured offset between MsgA PRACH and PUSCH.
While it is evident that Option 2 follows the design principle for the starting position of MsgB window when UE transmits both MsgA PRACH and PUSCH, however, this option may introduce unnecessary delay due to the configured offset between MsgA PRACH and PUSCH. On the contrary, Option 1 is analogous to the design for starting position of RAR window for 4-step RACH, which is defined after the last symbol of MsgA PRACH. Compared to the Option 1, this option can help in reducing the latency for 2-step RACH, without necessary delay due to configured offset between MsgA PRACH and PUSCH.  
Considering the benefit of reduced latency, it is more desirable to consider Option 1 as the starting position of MsgB window when the PRACH occasion is not mapped to a valid PUSCH occasion. 
Proposal 1
· If the PRACH occasion is not mapped to a valid PUSCH occasion, when UE transmits only PRACH in a valid PRACH occasion, 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 PRACH occasion corresponding to the PRACH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set.

CSI-RS for CFRA
In [5], RAN2 sent a LS to RAN1 regarding the support of CSI-RS for 2-step CFRA. Note that in 4-step CFRA, both CSI-RS and SSB based CFRA are supported. In our view, it is straightforward that same design principle should be considered for 2-step CFRA, i.e., both CSI-RS and SSB based CFRA are supported for 2-step CFRA. 
Proposal 2
· Support CSI-RS for 2-step CFRA. 

Tx beam of MsgB PDCCH and PDSCH
At the RAN1#98bis meeting, it was agreed that MsgA PRACH and associated PUSCH use the same Tx beam [2]. Further, it was agreed at the RAN1#99 meeting that PUCCH responding to MsgB successRAR uses the same spatial domain transmission filter in the same BWP as the last msgA PUSCH transmission/retransmission [1]. 
However, Tx beam for MsgB PDCCH and PDSCH is not defined for 2-step RACH, which makes the operation of 2-step RACH incomplete. To address this issue, it is straightforward to reuse the Tx beam association of RAR as defined in Rel-15. In particular, the Tx beam for MsgB can be associated with SSB or CSI-RS that UE used for PRACH association. Hence, the following draft text proposal can be added in TS38.213 [6]:

=== Start of text proposal for 38.213 Subclause 8.2A ===

If the UE detects a DCI format 1_0 with CRC scrambled by the corresponding MsgB-RNTI and receives a transport block in a corresponding PDSCH, the UE may assume same DM-RS antenna port quasi co-location properties, as described in [6, TS 38.214], as for a SS/PBCH block or a CSI-RS resource the UE used for PRACH association, as described in Subclause 8.1, regardless of whether or not the UE is provided TCI-State for the CORESET where the UE receives the PDCCH with the DCI format 1_0. 
=== end of text proposal for 38.213 Subclause 8.2A ===
Proposal 3
· Adopt the following text in 38.213 Subclause 8.2A.
· If the UE detects a DCI format 1_0 with CRC scrambled by the corresponding MsgB-RNTI and receives a transport block in a corresponding PDSCH, the UE may assume same DM-RS antenna port quasi co-location properties, as described in [6, TS 38.214], as for a SS/PBCH block or a CSI-RS resource the UE used for PRACH association, as described in Subclause 8.1, regardless of whether or not the UE is provided TCI-State for the CORESET where the UE receives the PDCCH with the DCI format 1_0.

Conclusions
In this contribution, we discussed the remaining details of procedure for 2-step RACH, with primary focus on starting position of MsgB window and Tx beam of MsgB PDCCH and PDSCH. Further, we summarize the proposals as follows:
Proposal 1
· If the PRACH occasion is not mapped to a valid PUSCH occasion, when UE transmits only PRACH in a valid PRACH occasion, 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 PRACH occasion corresponding to the PRACH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set.
Proposal 2
· Support CSI-RS for 2-step CFRA. 
Proposal 3
· Adopt the following text in 38.213 Subclause 8.2A.
· If the UE detects a DCI format 1_0 with CRC scrambled by the corresponding MsgB-RNTI and receives a transport block in a corresponding PDSCH, the UE may assume same DM-RS antenna port quasi co-location properties, as described in [6, TS 38.214], as for a SS/PBCH block or a CSI-RS resource the UE used for PRACH association, as described in Subclause 8.1, regardless of whether or not the UE is provided TCI-State for the CORESET where the UE receives the PDCCH with the DCI format 1_0.
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