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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#99, most discussion of 2-step RACH was completed, and the agreements have been incorporated in the 3GPP specifications [1][2][3][4]. In this contribution, we will provide some corrections on the procedures of 2-step RACH.
Discussion
MsgA Transmission
Agreements (RAN1#99):
· RV=0 for msgA PUSCH initial transmission and msgA reattempt
· RV=0 for the msg3 transmission in case of fallback
Agreements (RAN2#107):
· 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).
· 

For 2-step RACH, if msgA PRACH is detected but msgA PUSCH is not decoded, gNB will send FallbackRAR to the UE, so that the msgA payload can be retransmitted. Then, the initial transmission and the retransmission can be combined to improve the performance. As agreed in RAN1#99, the RV is 0 for both msgA PUSCH and msg3 PUSCH in case of fallback. In RAN2#107, it is also agreed that msgA PUSCH and msg3 PUSCH should have the same TB size. In TS 38.213, it is not clear whether the transmission in msg3 PUSCH is a retransmission or a new transmission. Therefore, we propose corrections as TP#1 in the Appendix, so that UE will transmit the same TB for msgA PUSCH and msg3 PUSCH. 
[bookmark: _GoBack]Proposal 1: In case of fallback from 2-step RACH to 4-step RACH, the transport block of msg3 transmission is retransmission of the corresponding msgA PUSCH.
· Adopt TP#1 in the Appendix
MsgB
Timing for HARQ-ACK for MsgB
Agreements (RAN1#99):
· The minimum gap between the last symbol of msgB PDSCH and the first symbol of PUCCH transmission carrying HARQ-ACK to msgB PDSCH for a UE is assumed to be no less than the UE PDSCH processing procedure time given by NT,1+0.5+t ms, where NT,1 is the PDSCH processing time for UE processing capability 1 in TS 38.214-5.3. 
· The indicated timing for UE to transmit HARQ-ACK information should be in the slot determined by ceiling(n+k+delta+t/slot duration), where n is the slot index of receiving MsgB PDSCH, and k is given by PDSCH-to-HARQ-timing-indicator with value range of {1, 2, 3, 4, 5, 6, 7, 8}.
· [working assumption] where delta is defined by Table 6.1.2.1.1-5 in 38.214
· t >=0, to address in the CR stage the value of t
· If t =0, the consequence needs to be discussed

In RAN1#99, the minimum gap between msgB PDSCH and PUCCH carrying HARQ-ACK to msgB PDSCH was discussed. When UE transmits the PUCCH, it needs to adjust the TA according the TA command in msgB. Therefore, different from other PUCCH transmission, additional processing time is needed in this case. It has been agreed that the minimum gap is no less than  ms, which is captured in TS 38.213, and the value of  is to be addressed in the CR stage. 
As MAC processing time for TA command is 0.5 ms, PDSCH processing time is , and there is no PUSCH preparation time for the PUCCH transmission, so  is sufficient. A different view is the operation of TA adjustment in physical layer may need additional processing time. However, the additional time for TA adjustment is just the TA value, and the time for RF tuning is negligible. As TA value is estimated by gNB, gNB can send proper timing indication to UE based on the TA value. If an additional time gap is included upon the gNB account time for TA, the overall latency benefit would be unnecessarily shrunk. Therefore,  is necessary for the minimum gap. We propose corrections as TP#2 in the Appendix.
Proposal 2:  for the minimum gap between msgB PDSCH and PUCCH carrying HARQ-ACK.
· Adopt TP#2 in the Appendix
Power Control after Receiving MsgB
Agreements(98bis):
· 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


After a UE receives msgB, it will adjust the transmit power according the TPC command in msgB. In TS 38.213, the operation of power control after receiving FallbackRAR is not specified. On the other hand, the operation of power control after receiver SuccessRAR is not fully aligned with the agreements. To solve the above issues, we propose corrections as shown in TP#3 and TP#4 in the Appendix. 
Proposal 3: For corrections of power control for PUCCH and PUSCH, adopt TP#3 and TP#4 in the Appendix.

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusions
In this contribution, we discussed the procedure for 2-step RACH. Based on the discussion, we have the following proposals.
Proposal 1: In case of fallback from 2-step RACH to 4-step RACH, the transport block of msg3 transmission is retransmission of the corresponding msgA PUSCH.
· Adopt TP#1 in the Appendix

Proposal 2:  for the minimum gap between msgB PDSCH and PUCCH carrying HARQ-ACK.
· Adopt TP#2 in the Appendix

Proposal 3: For corrections of power control for PUCCH and PUSCH, adopt TP#3 and TP#4 in the Appendix.
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Appendix
Text proposal #1 for TS 38.213 Clause 8.3:
============================= Unchanged part omitted ===========================
A UE transmits a transport block in a PUSCH scheduled by a RAR UL grant in a corresponding RAR message using redundancy version number 0. If the RAR message is FallbackRAR for Type-2 random access procedure, the transport block is a retransmission of msgA PUSCH. If a TC-RNTI is provided by higher layers, the scrambling initialization of the PUSCH corresponding to the RAR UL grant in clause 8.2 is by TC-RNTI. Otherwise, the scrambling initialization of the PUSCH corresponding to the RAR UL grant in clause 8.2 is by C-RNTI. Msg3 PUSCH retransmissions, if any, of the transport block, are scheduled by a DCI format 0_0 with CRC scrambled by a TC-RNTI provided in the corresponding RAR message [11, TS 38.321]. The UE always transmits the PUSCH scheduled by a RAR UL grant without repetitions.
============================= Unchanged part omitted ===========================

Text proposal #2 for TS 38.213 Clause 8.2A:
============================= Unchanged part omitted ===========================
In response to a transmission of a PRACH and a PUSCH, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding RA-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in Clause 10.1, that is at least one symbol, after the last symbol of the PUSCH occasion corresponding to the PUSCH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by msgBra-ResponseWindow-r16.
If the UE detects the DCI format 1_0, with CRC scrambled by the corresponding RA-RNTI, and a transport block in a corresponding PDSCH within the window, the UE passes the transport block to higher layers. The higher layers indicate to the physical layer
-	an uplink grant if the RAR message(s) is for fallbackRAR and a random access preamble identity (RAPID) associated with the PRACH transmission is identified, and the UE procedure continues as described in Clause 8.2 when the UE detects a RAR UL grant, or
-	transmission of a PUCCH with HARQ-ACK information having ACK value if the RAR message(s) is for successRAR, where 
-	a PUCCH resource for the transmission of the PUCCH is indicated by PUCCH resource indicator field of 4 bits in the successRAR from a PUCCH resource set that is provided by pucch-ResourceCommon 
-	a slot for the PUCCH transmission is indicated by a PDSCH-to-HARQ_feedback timing indicator field of 3 bits in the successRAR having a value  from {1, 2, 3, 4, 5, 6, 7, 8} and, with reference to slots for PUCCH transmission having duration , the slot is determined as , where  is a slot of the PDSCH reception,  is as defined for PUSCH transmission in Table 6.1.2.1.1-5 of [6, TS 38.214], and 
-	the UE does not expect the first symbol of the PUCCH transmission to be after the last symbol of the PDSCH reception by a time smaller than  msec where  is the PDSCH processing time for UE processing capability 1 [6, TS 38.214]
-	the PUCCH transmission is with a same spatial domain transmission filter and in a same active UL BWP as a last PUSCH transmission
============================= Unchanged part omitted ===========================

Text proposal #3 for TS 38.213 Clause 7.1.1:
============================= Unchanged part omitted ===========================
-	If the UE receives a random access response message in response to a PRACH transmission on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] as described in Clause 8
-	[image: ], where [image: ] and
-	[image: ] is a TPC command value indicated in the a random access response grant of the random access response message corresponding to the a PRACH transmission according to Type-1 random access procedure, or PRACH and PUSCH transmissions according to Type-2 random access procedure on active UL BWP [image: ] of carrier [image: ] in the serving cell [image: ], and 
-	[image: ] and [image: ] is provided by higher layers and corresponds to the total power ramp-up requested by higher layers from the first to the last random access preamble for carrier [image: ] in the serving cell [image: ], [image: ] is the bandwidth of the PUSCH resource assignment expressed in number of resource blocks for the first PUSCH transmission on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], and [image: ] is the power adjustment of first PUSCH transmission on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ]. 
============================= Unchanged part omitted ===========================

Text proposal #4 for TS 38.213 Clause 7.2.1:
============================= Unchanged part omitted ===========================
-	Else, 
-	[image: ], where [image: ], and [image: ] is 
-	the TPC command value indicated in a random access response grant corresponding to a PRACH transmission according to Type-1 random access procedure, or in a MsgB grant corresponding to PRACH and PUSCH transmissions according to Type-2 random access procedure with RAR message(s) for fallbackRAR, or
-	the TPC command value indicated in a successRAR corresponding to PRACH and PUSCH transmissions for Type-2 random access procedureincluded in [image: ] if a MsgB includes a successRAR with a TPC command value, or 
-	the TPC command value in a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI that the UE detects in a first PDCCH reception in a search space set provided by recoverySearchSpaceId if the PUCCH transmission is a first PUCCH transmission after 28 symbols from a last symbol of the first PDCCH reception, 
============================= Unchanged part omitted ===========================
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