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Introduction
This contribution discusses the following corrections and remaining issues on 2step RACH:
· the t_delta determination for transmitting ACK after msgB;
· the capture of shared RO case
· the indication of shared or separate configuration
· limitation of preamble and PUSCH mapping
HARQ ACK timing after msgB
In the RAN1#99 meeting, it has discussed the timing issue to transmit the HARQ ACK after UE successfully decoded the msgB and solved the contention resolution. 

Agreements:
· The minimum gap between the last symbol of msgB PDSCH and the first symbol of PUCCH transmission carrying HARQ-ACK to msgB PDSCH for a UE is assumed to be no less than the UE PDSCH processing procedure time given by NT,1+0.5+t ms, where NT,1 is the PDSCH processing time for UE processing capability 1 in TS 38.214-5.3. 
· The indicated timing for UE to transmit HARQ-ACK information should be in the slot determined by ceiling(n+k+delta+t/slot duration), where n is the slot index of receiving MsgB PDSCH, and k is given by PDSCH-to-HARQ-timing-indicator with value range of {1, 2, 3, 4, 5, 6, 7, 8}.
· [working assumption] where delta is defined by Table 6.1.2.1.1-5 in 38.214
· t >=0, to address in the CR stage the value of t
· If t =0, the consequence needs to be discussed

As being discussed extensively in the last meeting, the time line for transmitting ACK after msg4 in 4step RACH defined in the rel-15 did not includes the time needed for applying TA value, because the transmission of msg3 already takes care of that part. In addition, since the spec just defined the minimum requirement between reception of RAR and the transmission of msg.3, which means the actual TA and the time for applying the TA is not counted in the NT,1+0.5, which is the reason the t is added. So strictly speaking, the t should not be zero.
Proposal 1: t should be larger than zero.  
Now from specification point of view, it is also difficult to precisely quantify the value of the t, because it is related to practical implementation preference. Thus, a safe or conservative consideration for defining the t is to reuse the “j” value as defined in the 38.214 Table 6.1.2.1.1-4. 
Proposal 2: t equals “j” from Table 6.1.2.1.1-4 in 38.214.
Proposal 3: adopted following TP in section 8.2A in 38.213
“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 , where  equals to j defined in Table 6.1.2.1.1-4 of [6, TS 38.214] ”.

The shared RO case related
1 The capture of shared RO in specification
In the last meeting, RAN1 agreed the parameter for indicating the shared RO when gNB configures to have shared RO between 2 step RACH and 4 step RACH as following agreement. 
Agreements from RAN1#98bis email discusison: 
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)
Agreements from RAN1#99:
· For the msgA-ssb-sharedROmaskindex, reuse all the mask index values defined in Table 7.4-1, 38.321.

However, such shared RO part is not fully captured in the specification. Thus following TP is proposed.
Proposal 4: Adopted following TP in section 8.1 in 38.213
“For Type-2 random access procedure with common PRACH occasions with Type-1 random access procedure, a UE is provided a number  of SS/PBCH blocks associated with one PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB and a number  of contention based preambles per SS/PBCH block per valid PRACH occasion by msgA-CB-PreamblesPerSSB. The  contention based preambles per SS/PBCH block per valid PRACH occasion for Type-2 random access procedure start after the ones for Type-1 random access procedure. The parameter msgA-ssb-sharedROmaskIndex defined in Table 7.4-1,[11, TS 38.321] indicates the subset of Type-1 random access procedure PRACH occasions shared with Type-2 random access procedure, where the PRACH occasions are associated with the same SS/PBCH block index. If is not configured, then all ROs are shared with the Type-2 random access procedure”.
2 The indication of shared or separate configuration
As discussed in the above section, RAN1 has agreed to support shared RO, especially subset sharing. However, there is no indication to tell UE when is shared RO or separate RO. Since RAN1 agrees that if the parameter msgA-ssb-sharedROmaskindex is not configured meaning all RO are shared even though there is a value in msgA-ssb-sharedROmaskindex to indicate “all”. 
Thus, in order to have the indication of shared or separate configuration of RO, we could reuse the parameter msgA-prach-ConfigurationIndex, meaning, if it is separately configured, the msgA-prach-ConfigurationIndex is presented, if it is the shared RO case, the parameter is not configured.
Proposal 5: If the msgA-prach-ConfigurationIndex is configured, UE understands it is separately configured RO case. And if it is not configured, UE understands it is shared RO case. Inform RAN2. 
Limitation of preamble and PUSCH mapping
As agreed in the last meeting, the mapping between preamble and PUSCH is limited to a RACH resource within a RACH slot to its corresponding PUSCH resource.
Agreements from RAN1#99:
· The preambles in a preamble group in each PRACH slot are mapped to the PRUs that are determined by the signaled single offset related to the PRACH slot per MsgA PUSCH configuration

However, such agreements are not fully captured in the spec, thus the following TP is proposed.
Proposal 6: Adopted following TP in section 8.1A in 38.213.
“A consecutive number of  preamble indexes from valid PRACH occasions in a PRACH slot
-	first, in increasing order of preamble indexes within a single PRACH occasion
-	second, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	third, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot
are mapped to a valid PUSCH occasion
-	first, in increasing order of frequency resource indexes  for frequency multiplexed PUSCH occasions
-	second, in increasing order of DMRS indexes within a PUSCH occasion, where a DMRS index  is determined first in an ascending order of a DMRS port index and second in an ascending order of a DMRS sequence index [4, TS 38.211]
-	third, in increasing order of time resource indexes  for time multiplexed PUSCH occasions within a PUSCH slot
-	fourth, in increasing order of indexes for PUSCH slots determined by the offset provided by msgAPUSCH-timeDomainOffset related to the PRACH slot per MsgA PUSCH configuration”.
 
Conclusion
In this contribution, considerations on 2step RACH are presented. In particular, the following are proposed:
Proposal 1: t should be larger than zero.  
Proposal 2: t equals “j” from Table 6.1.2.1.1-4 in 38.214.
Proposal 3: adopted following TP in section 8.2A in 38.213
“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 , where  equals to j defined in Table 6.1.2.1.1-4 of [6, TS 38.214] ”.
Proposal 4: Adopted following TP in section 8.1 in 38.213
“For Type-2 random access procedure with common PRACH occasions with Type-1 random access procedure, a UE is provided a number  of SS/PBCH blocks associated with one PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB and a number  of contention based preambles per SS/PBCH block per valid PRACH occasion by msgA-CB-PreamblesPerSSB. The  contention based preambles per SS/PBCH block per valid PRACH occasion for Type-2 random access procedure start after the ones for Type-1 random access procedure. The parameter msgA-ssb-sharedROmaskIndex defined in Table 7.4-1,[11, TS 38.321] indicates the subset of Type-1 random access procedure PRACH occasions shared with Type-2 random access procedure, where the PRACH occasions are associated with the same SS/PBCH block index. If is not configured, then all ROs are shared with the Type-2 random access procedure”.
Proposal 5: If the msgA-prach-ConfigurationIndex is configured, UE understands it is separately configured RO case. And if it is not configured, UE understands it is shared RO case. Inform RAN2. 
Proposal 6: Adopted following TP in section 8.1A in 38.213.
“A consecutive number of  preamble indexes from valid PRACH occasions in a PRACH slot
-	first, in increasing order of preamble indexes within a single PRACH occasion
-	second, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions
-	third, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot
are mapped to a valid PUSCH occasion
-	first, in increasing order of frequency resource indexes  for frequency multiplexed PUSCH occasions
-	second, in increasing order of DMRS indexes within a PUSCH occasion, where a DMRS index  is determined first in an ascending order of a DMRS port index and second in an ascending order of a DMRS sequence index [4, TS 38.211]
-	third, in increasing order of time resource indexes  for time multiplexed PUSCH occasions within a PUSCH slot
[bookmark: _GoBack]-	fourth, in increasing order of indexes for PUSCH slots determined by the offset provided by msgAPUSCH-timeDomainOffset related to the PRACH slot per MsgA PUSCH configuration”.
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