Page 1
3GPP TSG RAN WG1 #100 bis		R1-2002319
e-Meeting, April 20th – 30th, 2020

[bookmark: Source]Agenda item:	7.2.1.1
Source:	Apple Inc.
Title:	Remaining issues on channel structure for 2-step RACH 
[bookmark: DocumentFor]Document for:	Decision
Introduction
In RAN1#100 e-meeting, there were good progresses on 2-step RACH, numerous agreements and conclusions were reached. 
In this contribution, we discuss the remaining issues on 2-step RACH channel structure, including MsgA PUSCH MCS determination, MsgA PUSCH validation, and RO validation for 2-step RACH.
Remaining issues on channel structure
One of issues which was discussed in previous meeting is the MsgA PUSCH MCS determination, there is editorial error in section 6.1.4.1 in 38.214 [1], the table 5.1.3.1-1 is used to determine the modulation order and target code rate for CP-OFDM waveform. The PI/2 BPSK is not supported by CP-OFDM waveform, thus the parameter q doesn’t exist in Table 5.1.3.1-1. The proposed text proposal is showing below.
	[bookmark: _Toc11352151][bookmark: _Toc20318041][bookmark: _Toc27299939][bookmark: _Toc29673213][bookmark: _Toc29673354][bookmark: _Toc29674347]6.1.4.1	Modulation order and target code rate determination
< Unchanged parts are omitted >
-	elseif for a MsgA PUSCH transmission, 
-	the UE shall use higher layer parameter MsgA-MCS for IMCS and Table 5.1.3.1-1 to determine the Target code rate (R) used in the physical uplink shared channel.
-	the UE shall use q=2 for determining modulation order Q	m in Table 5.1.3.1-1.


 Proposal 1: Adopt the proposed text proposal on MsgA PUSCH MCS determination for CP-OFDM waveform.
MsgA PUSCH validation rule was defined in RAN1#98bis [2] meeting and captured in TS38.213 [3]. 
	A PUSCH occasion is valid if it does not overlap in time and frequency with any PRACH occasion associated with either a Type-1 random access procedure or a Type-2 random access procedure. Additionally, if a UE is provided tdd- UL-DL-ConfigurationCommon, a PUSCH occasion is valid if 
-  it is within UL symbols, or 
-  it does not precede a SS/PBCH block in the PUSCH slot and starts at least 𝑁gap symbols after a last downlink symbol and at least 𝑁gap symbols after a last SS/PBCH block symbol, where 𝑁gap is provided in Table 8.1-2. 


The valid MsgA PUSCH can transmit in UL slot and/or flexible symbols, similar to PRACH, the UE behavior needs to be defined if the transmission direction of flexible symbol is changed by dynamic signalling, more specifically, UE doesn’t expect the flexible symbols used by MsgA PUSCH transmission are changed to DL. The related TPs for section 11.1 and 11.1.1 are showing below.
	11.1 Slot configuration 
< Unchanged parts are omitted >
For a set of symbols of a slot that are indicated to a UE as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL- ConfigurationDedicated, the UE does not receive PDCCH, PDSCH, or CSI-RS when the PDCCH, PDSCH, or CSI-RS overlaps, even partially, with the set of symbols of the slot. 
For a set of symbols of a slot that are indicated to a UE as downlink by tdd-UL-DL-ConfigurationCommon, or tdd-UL- DL-ConfigurationDedicated, the UE does not transmit PUSCH, PUCCH, PRACH, or SRS when the PUSCH, PUCCH, PRACH, or SRS overlaps, even partially, with the set of symbols of the slot. 
For a set of symbols of a slot that are indicated to a UE as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL- DL-ConfigurationDedicated if provided, the UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception by the UE in the set of symbols of the slot. 
For operation on a single carrier in unpaired spectrum, for a set of symbols of a slot indicated to a UE by ssb- PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon, for reception of SS/PBCH blocks, the UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot. The UE does not expect the set of symbols of the slot to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL- ConfigurationDedicated, when provided to the UE. 
For a set of symbols of a slot corresponding to a valid PRACH occasion and Ngap symbols before the valid PRACH occasion, as described in Sublcause 8.1, the UE does not receive PDCCH, PDSCH, or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. 
For a set of symbols of a slot corresponding to a valid PUSCH occasion and [image: ] symbols before the valid PUSCH occasion, as described in Sublcause 8.1A, the UE does not receive PDCCH, PDSCH, or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. 
For a set of symbols of a slot indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set, the UE does not expect the set of symbols to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd- UL-DL-ConfigurationDedicated. 
< Unchanged parts are omitted >
11.1.1 UE procedure for determining slot format 
< Unchanged parts are omitted >
For a set of symbols of a slot that are indicated as downlink/uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL- DL-ConfigurationDedicated, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as uplink/downlink, respectively, or as flexible. 
For a set of symbols of a slot corresponding to SS/PBCH blocks with indexes indicated to a UE by ssb-PositionsInBurst in SIB1, or by ssb-PositionsInBurst in ServingCellConfigCommon, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as uplink. 
For a set of symbols of a slot corresponding to a valid PRACH occasion and Ngap symbols before the valid PRACH occasion, as described in Sublcause 8.1, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as downlink. 
For a set of symbols of a slot corresponding to a valid PUSCH occasion and Ngap symbols before the valid PUSCH occasion, as described in Sublcause 8.1A, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as downlink. 
For a set of symbols of a slot indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as uplink. 


Proposal 2: Adopt the proposed text proposal in section 11.1 and 11.1.1 of TS38.213.
According to Rel.15 defined SSB to RO mapping rule in [3], some ROs may not have associated SSB, then these ROs are not used for PRACH transmission, but according to RO validation rule, these ROs are valid RO. In 2-step RACH, these ROs will should not be counted as valid RO to determine the preamble to PRU mapping ratio.
	[bookmark: _Ref491452917][bookmark: _Toc12021462][bookmark: _Toc20311574][bookmark: _Toc26719399][bookmark: _Toc29894830][bookmark: _Toc29899129][bookmark: _Toc29899547][bookmark: _Toc29917284]8.1	Random access preamble
……….
An association period, starting from frame 0, for mapping SS/PBCH blocks to PRACH occasions is the smallest value in the set determined by the PRACH configuration period according Table 8.1-1 such that [image: ] SS/PBCH blocks are mapped at least once to the PRACH occasions within the association period, where a UE obtains [image: ] from the value of ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon. If after an integer number of SS/PBCH blocks to PRACH occasions mapping cycles within the association period there is a set of PRACH occasions that are not mapped to [image: ] SS/PBCH blocks, no SS/PBCH blocks are mapped to the set of PRACH occasions. An association pattern period includes one or more association periods and is determined so that a pattern between PRACH occasions and SS/PBCH blocks repeats at most every 160 msec. PRACH occasions not associated with SS/PBCH blocks after an integer number of association periods, if any, are not used for PRACH transmissions.
……..
[bookmark: _Toc29894831][bookmark: _Toc29899130][bookmark: _Toc29899548][bookmark: _Toc29917285]8.1A	PUSCH for Type-2 random access procedure
………
where ,  is a total number of preambles in valid PRACH occasions per association pattern period, and  is a total number of valid sets of PUSCH occasions per association pattern period multiplied by the number of DMRS indexes per valid PUSCH occasion. 



 Proposal 3: For type-2 random access procedure, the RO without associated SSB is not valid RO. 
Summary
In this contribution, we discuss the remaining issues related to 2-step RACH channel structure. We have the following the proposals.
Proposal 1: Adopt the proposed text proposal on MsgA PUSCH MCS determination for CP-OFDM waveform.
Proposal 2: Adopt the proposed text proposal in section 11.1 and 11.1.1 of TS38.213.
Proposal 3: For type-2 random access procedure, the RO without associated SSB is not valid RO. 
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