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Introduction
This contribution discusses the following corrections and remaining issues on 2step RACH:
· SCS determination for same/different slot definition;
· the association for msgA PUSCH configuration and the preamble group
· the handling of parallel transmission of msgA and other UL channel
SCS determination for same/different slot definition
The transmission of msgA PRACH and PUSCH in different slot only are supported in the rel-16 2step RACH.  In TS 38.213[1], it is described as following:
“For mapping one or multiple preambles of a PRACH slot to a PUSCH occasion with a DMRS resource, a UE determines a first slot for a first PUSCH occasion in an active UL BWP from msgAPUSCH-timeDomainOffset that provides an offset, in number of slots in the active UL BWP, relative to the start of each PRACH slot.”

By defining the value range of “msgAPUSCH-timeDomainOffset” to be {1~32}, it is intended to have at least one slot gap from the start of the PRACH slot. However, the ambiguity part is still there due to the uncertainty of the reference SCS of this msgAPUSCH-timeDomainOffset. 
Since the PRACH SCS could be different from the PUSCH SCS, e.g., PRACH SCS could be 15khz (also apply for long sequence), 30khz for FR1 and 60khz, 120khz for FR2. Here the PRACH SCS is used for the slot determination. There are basically three cases:
1. PRACH SCS (e.g., 30 KHz) > PUSCH SCS (e.g., 15 KHz), 
	PRACH slot
	PRACH slot
	PRACH slot
	PRACH slot

	PUSCH slot
	PUSCH slot



2. PRACH SCS (e.g., 15 KHz) = PUSCH SCS (e.g., 15 KHz),
	PRACH slot
	PRACH slot

	PUSCH slot
	PUSCH slot



3. PRACH SCS (e.g., 15 KHz) < PUSCH SCS (e.g., 30 KHz)
	PRACH slot
	PRACH slot

	PUSCH slot
	PUSCH slot
	PUSCH slot
	PUSCH slot



The case 1 cannot say PRACH and PUSCH in different slot if the reference SCS for msgAPUSCH-timeDomainOffset is PRACH SCS; the case 2 is fine; the case 3 cannot say PRACH and PUSCH in different slot if the reference SCS for msgAPUSCH-timeDomainOffset is PUSCH SCS.
Thus, based on following agreement and the non-support to PUSCH/PRACH in the same slot. The PRACH and PUSCH for msgA transmission in different slots are the only case.
However, since the preamble SCS might be different from the msgA PUSCH (which equals the UL BWP SCS), so the slot definition should be clarified. As followed by the rules used in many places in Rel-15, such slot could be defined by the min{preamble SCS, UL BWP SCS} to give enough budget for implementation and also to avoid ambiguity as illustrated in the above 3 cases..Agreements from RAN1#96bis:
· Support the PRACH and PUSCH for msgA transmission in different slots. In this case, the numerology for msgA PUSCH follow the numerology configured for the UL BWP for msgA transmission.
· FFS whether to support PRACH and PUSCH in the same slot for msgA transmission. If supported, down-select from the following option
· Opt 1: the numerology for msgA PUSCH follows that of msgA preamble
· Opt 2: gNB configure whether the numerology for msgA PUSCH follows that of msgA preamble or UL BWP 
· Opt 3: a UE is not expected to be configured with different numerology among PRACH preamble, msgA PUSCH and UL BWP for msgA transmission
· Note: in Rel.15 the PRACH and PUSCH transmitted in the same slot for a UE are not supported

Proposal 1: Further clarify the previous agreements “Support the PRACH and PUSCH for msgA transmission in different slots” by adding “where the slot is defined by the min{preamble SCS, UL BWP SCS}.”
Proposal 2: Adopt following TP in section 8.1A in 38.213:
“For mapping one or multiple preambles of a PRACH slot to a PUSCH occasion with a DMRS resource, a UE determines a first slot for a first PUSCH occasion in an active UL BWP from msgAPUSCH-timeDomainOffset that provides an offset, in number of slots in the active UL BWP with the minimum SCS between msgA preamble SCS and msgA PUSCH SCS, relative to the start of each PRACH slot”

Association for msgA PUSCH configuration and the preamble group 
According to the following agreement, in rel-16 2step RACH, from a UE perspective, each BWP can be configured at most 2 PUSCH configurations, and each configuration will be associated with a preamble group, namely, group A or B. 
Agreements from RAN1#98bis:
· For a UE in RRC_CONNECTED state,
· Support up to two msgA PUSCH configurations in an UL BWP 
· If msgA PUSCH configuration is not configured for the UL BWP, it can follow that of initial BWP.
· (Working Assumption) Reuse the preamble group based method as defined for RRC_IDLE/INACTIVE state.
· FFS: Whether the number of msgA PUSCH configuration(s) should be aligned with that of UEs in RRC RRC_IDLE/INACTIVE state.
· To confirm whether PRACH configuration and msgA PUSCH configuration are both BWP specific or cell specific.
Agreements from RAN1#99:
· For RRC_CONNECTED state
· Confirm the working assumption that the preamble group based method as defined for RRC_IDLE/INACTIVE state is reused for the indication of multiple configurations.
· The number of msgA PUSCH configuration(s) can be different from that in RRC RRC_IDLE/INACTIVE state.
· PRACH configuration(s) and msgA PUSCH configuration(s) are both cell specific and configured per BWP
· The number of preamble groups for 2-step RACH should be aligned with the number of msgA PUSCH configurations in a BWP
· If the active UL BWP and the initial UL BWP have same SCS and same CP length and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, 
· The preamble grouping and msgA PUSCH configurations are left to gNB implementation 
· Note: Preamble grouping is configured per UL BWP
· Note: for this overlapped UL BWP it could be up to 4 PUSCH configurations from gNB perspective
· Note: for this overlapped UL BWP it could be up to 2 PUSCH configurations from UE perspective

However, such information is not enough for UE to identify the association between PUSCH configuration and the preamble group, i.e., UE still cannot figure out which preamble group maps to which PUSCH configuration. Thus, in light of the fact that different PUSCH configuration can target to different TBS and also the preamble groups are created related to supported TBS. It is reasonable to make the preamble group A map to the PUSCH configuration with smaller TBS, while the group B maps to the PUSCH configuration with larger TBS.
Proposal 3: The preamble group A map to the PUSCH configuration with smaller TBS, while the group B maps to the PUSCH configuration with larger TBS. inform RAN2 to include this in 38.331.
Parallel transmission of msgA and other UL channel
Since TA for msgA PUSCH is also be zero, there will be a similar issue as happened in rel-15 NR, which is the handling of simultaneous transmission of UL signals, especially PRACH and other UL signals. During that time, such issue was also caused due to TA difference between PRACH (zero TA) and other UL signals (configured TA). So we think a similar rules can applied to msgA PUSCH and other UL signals: 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.
Proposal 4: 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.
Conclusion
In this contribution, considerations on 2step RACH are presented. In particular, the following are proposed:
Proposal 1: Further clarify the previous agreements “Support the PRACH and PUSCH for msgA transmission in different slots” by adding “where the slot is defined by the min{preamble SCS, UL BWP SCS}.”
Proposal 2: Adopt following TP in section 8.1A in 38.213:
[bookmark: _GoBack]“For mapping one or multiple preambles of a PRACH slot to a PUSCH occasion with a DMRS resource, a UE determines a first slot for a first PUSCH occasion in an active UL BWP from msgAPUSCH-timeDomainOffset that provides an offset, in number of slots in the active UL BWP with the minimum SCS between msgA preamble SCS and msgA PUSCH SCS, relative to the start of each PRACH slot”
Proposal 3: The preamble group A map to the PUSCH configuration with smaller TBS, while the group B maps to the PUSCH configuration with larger TBS. inform RAN2 to include this in 38.331.
Proposal 4: 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.
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