	
3GPP TSG RAN WG1#102-e		R1-2006091
e-Meeting, August 17th – 28th, 2020

Agenda Item:		       7.2.1
Source:			Samsung
[bookmark: _GoBack]Title:		     Remaining issues for two step RACH for NR	
Document for:		Discussion and Decision
1. Introduction
This contribution discusses the following corrections and remaining issues on 2step RACH:
· The subset sharing of 4step RACH occasions to 2step RACH
· The handling of PUSCH occasion across slot boundary
2. Remaining issue discussion
1 
2 
The subset sharing of 4step RACH occasions to 2step RACH
In the TS38.213, there is a description on subset sharing of 4step RACH occasions to 2step RACH, as following: “The PRACH transmission can be on a subset of PRACH occasions associated with a same SS/PBCH block index for a UE provided with a PRACH mask index by msgA-ssb-sharedRO-MaskIndex according to [11, TS 38.321]”. One constraint is missing in this description that according to our agreement as following:
Agreement from Email Approval after RAN1#98bis
· 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 uses 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 only configured when there are more than 1one ROs per SSB and the parameter is the same for 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)

It is clearly mentioned that the subset of RO indicated by the msgA-ssb-sharedRO-MaskIndex shall apply to the same SSB index within an SSB-RO mapping cycle. Without this limitation, the range of msgA-ssb-sharedRO-MaskIndex can be applied is not clear. 
Proposal 1: Adopt following TP in section 8.1 in TS38.213:
======================== section 8.1 in TS38.213 unchanged part omitted ========================
For Type-2 random access procedure with common configuration of PRACH occasions with Type-1 random access procedure, a UE is provided a number  of SS/PBCH block indexes associated with one PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB and a number  of contention based preambles per SS/PBCH block index per valid PRACH occasion by msgA-CB-PreamblesPerSSB. The PRACH transmission can be on a subset of PRACH occasions associated with a same SS/PBCH block index within a SSB-RO mapping cycle for a UE provided with a PRACH mask index by msgA-ssb-sharedRO-MaskIndex according to [11, TS 38.321]. 
====================================== End ===========================================
The handling of PUSCH occasion across slot boundary
In current spec, the determination of POs is based on the configured offset regarding the reference point and also the SLIV for the first PO in one slot and the number of PO in each slot and also the number of slot containing the PUSCH occasion. However, from configuration point of view, with a starting position of the first PO in one slot, the length of the PO and the number of POs in one slot, currently there is no limitation on whether the POs derived for one slot will be across the slot boundary and/or extend to the next slot. So there could be two understanding as shown in Figure 1:
· We don’t allow the POs derived for one slot to extend to next slot. As illustrated in the upper case, then the gNB need to carefully pick the configuration set to satisfy such limitation.
· Allow the POs derived for one slot to extend to next slot. As illustrated in the lower case, there will be a beneficial part that UE could utilize the UL resource more efficiently, e.g., the first partial UL resource of the next slot could be used in the PO configuration as well. Given the number of PO required by gNB is fixed, this could reduce the overall time span thus save access latency.  
[image: ]
Fig. 1- illustration of PO derived from one slot based on possible configuration
Observation 1: whether the POs derived for one slot could be extended to the next slot is not clear;
Observation 2: allowing the POs derived for one slot could be extended to the next slot can make efficient use of the UL resource and reduce the delay.
Proposal 2: the POs derived for one slot could be across the slot boundary and/or extend to the next slot. 
Proposal 3: adopt following TP in section 8.2 of TS38.213
======================== section 8.2 in TS38.213 unchanged part omitted ========================
For mapping one or multiple preambles of a PRACH slot to a PUSCH occasion associated with a DMRS resource, a UE determines a first slot for a first PUSCH occasion in an active UL BWP from msgA-PUSCH-TimeDomainOffset that provides an offset, in number of slots in the active UL BWP, relative to the start of a PUSCH slot including the start of each PRACH slot. The UE does not expect to have a PRACH preamble transmission and a PUSCH transmission with a msgA in a PRACH slot or in a PUSCH slot, or to have overlapping msgA PUSCH occasions for a MsgA PUSCH configuration. The UE expects that a first PUSCH occasion in each slot has a same SLIV [6, TS 38.214] for a PUSCH transmission that is provided by startSymbolAndLengthMsgA-PO. 
Consecutive PUSCH occasions within each slot are separated by guardPeriodMsgA-PUSCH symbols and have same duration. A number  of time domain PUSCH occasions in each slot is provided by nrofMsgA-PO-perSlot and a number  of consecutive slots that include PUSCH occasions is provided by nrofSlotsMsgA-PUSCH. The POs derived for one slot might be extended the next slot. 
====================================== End ===========================================
3. Conclusion
In this contribution, considerations on 2step RACH are presented. In particular, the following are proposed:
Observation 1: whether the POs derived for one slot could be extended to the next slot is not clear;
Observation 2: allowing the POs derived for one slot could be extended to the next slot can make efficient use of the UL resource and reduce the delay.
Proposal 1: Adopt following TP in section 8.1 in TS38.213:
======================== section 8.1 in TS38.213 unchanged part omitted ========================
For Type-2 random access procedure with common configuration of PRACH occasions with Type-1 random access procedure, a UE is provided a number  of SS/PBCH block indexes associated with one PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB and a number  of contention based preambles per SS/PBCH block index per valid PRACH occasion by msgA-CB-PreamblesPerSSB. The PRACH transmission can be on a subset of PRACH occasions associated with a same SS/PBCH block index within a SSB-RO mapping cycle for a UE provided with a PRACH mask index by msgA-ssb-sharedRO-MaskIndex according to [11, TS 38.321]. 
====================================== End ===========================================
Proposal 2: the POs derived for one slot could be across the slot boundary and/or extend to the next slot. 
Proposal 3: adopt following TP in section 8.2 of TS38.213
======================== section 8.2 in TS38.213 unchanged part omitted ========================
For mapping one or multiple preambles of a PRACH slot to a PUSCH occasion associated with a DMRS resource, a UE determines a first slot for a first PUSCH occasion in an active UL BWP from msgA-PUSCH-TimeDomainOffset that provides an offset, in number of slots in the active UL BWP, relative to the start of a PUSCH slot including the start of each PRACH slot. The UE does not expect to have a PRACH preamble transmission and a PUSCH transmission with a msgA in a PRACH slot or in a PUSCH slot, or to have overlapping msgA PUSCH occasions for a MsgA PUSCH configuration. The UE expects that a first PUSCH occasion in each slot has a same SLIV [6, TS 38.214] for a PUSCH transmission that is provided by startSymbolAndLengthMsgA-PO. 
Consecutive PUSCH occasions within each slot are separated by guardPeriodMsgA-PUSCH symbols and have same duration. A number  of time domain PUSCH occasions in each slot is provided by nrofMsgA-PO-perSlot and a number  of consecutive slots that include PUSCH occasions is provided by nrofSlotsMsgA-PUSCH. The POs derived for one slot might be extended the next slot. 
====================================== End ===========================================
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