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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In this contribution, we will discuss the remaining issues on the channel structure for 2-step RACH, including handling overlapping between MsgA PUSCH and other UL signals, validation related UE behavior, handling MsgA PUSCH conflicting with SFI, and long PRACH preamble for 2-step RACH in shared spectrum.
2. [bookmark: OLE_LINK6]Discussion 
2.1. [bookmark: OLE_LINK21]Handling overlapping between MsgA PUSCH and other UL signals
Since MsgA PUSCH occasions are semi-statically configured by network, there is possibility that a MsgA PUSCH occasion would be fully or partially overlapping in time with another UL channels, such as PUCCH, PUSCH or SRS. It should be noted that simultaneous PUSCH and other UL channels are not allowed in Rel.15/16. Therefore, in case of overlapping between MsgA PUSCH transmission and PUSCH/PUCCH/SRS transmissions, the UE behavior needs to be determined.
For 2-step RACH, a MsgA PUSCH transmission is related to the MsgA PRACH transmission for which the handling of overlapping with PUCCH/PUSCH/SRS in time has been defined in Rel.15.
	For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit PRACH and PUSCH/PUCCH/SRS in a same slot or when a gap between the first or last symbol of a PRACH transmission in a first slot is separated by less than [image: ] symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission in a second slot where [image: ] for [image: ] or [image: ], [image: ] for [image: ] or [image: ], and [image: ] is the SCS configuration for the active UL BWP.



In case of MsgA PUSCH transmission overlapping with PUSCH/PUCCH/SRS in time, following options can be considered.
· Option 1: Drop MsgA PUSCH and transmit PUSCH/PUCCH/SRS
· Option 2: Drop PUSCH/PUCCH/SRS and transmit MsgA PUSCH
· Option 3: Up to UE implementation
Regarding Option 1, MsgA PUSCH transmission latency may be affected due to the potential overlapping with other UL channels. For option 2, it may put limitation on the PUSCH/PUCCH/SRS scheduling or configuration. Option 3 is similar to the handling for PRACH overlapping with other UL channels, which would be more balanced.
Differently from the handling for PRACH, it can be considered that UE can transmit MsgA PUSCH and PUSCH/PUCCH/SRS in a same slot without overlapping in time, since the numerology of MsgA PUSCH follows that of the active UL BWP. 
Another question is that whether a gap between MsgA PUSCH transmission and PUSCH/PUCCH/SRS transmission is needed. Note that a gap between PRACH transmission and a PUSCH/PUCCH/SRS transmission is defined. The gap and the same value can be reused for MsgA PUSCH transmission.
[bookmark: _Ref32503480]Proposal 1: It is up to UE implementation when MsgA PUSCH and PUSCH/PUCCH/SRS are overlapping in time within a same slot or when a gap between MsgA PUSCH transmission and the PUSCH/PUCCH/SRS transmission is separated by less than N symbols, where N = 2 for = 0 or = 1, N = 4 for = 2 or = 3, and  is the SCS configuration for the active UL BWP.

[bookmark: _Ref32503483]Proposal 2: Adopt the following text proposal in 38.213
	[bookmark: _Hlk32503530]8.1A	PUSCH for Type-2 random access procedure
…
For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit MsgA PUSCH and PUSCH/PUCCH/SRS overlapping in time within a same slot or when a gap between the first or last symbol of a MsgA PUSCH transmission is separated by less than N symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission, where N = 2 for = 0 or = 1, N = 4 for = 2 or = 3, and  is the SCS configuration for the active UL BWP.



2.2. Preambles without associated PRUs 
In RAN1 #99 meeting, following working assumption was made [1].
· (Working Assumption) The preambles without associated PRUs can be used for msgA transmission (preamble only) for 2-step RACH
Due to the validation rule defined for MsgA PRACH and PUSCH, there could be one or multiple preambles without associated PUSCH resource units (or PUSCH occasions with DMRS mapping). Not allowing UE to use such preambles would result in a waste the PRACH resource and may potentially increase the latency. From UE perspective, there is no any implementation issue to transmit only a MsgA preamble in a PRACH resource in case no associated PUSCH occasion with DMRS mapping. From network perspective, the situation is similar to the case that a MsgA PRACH is detected from UE but a the associated MsgA PUSCH is failed to be decoded. Besides, gNB and UE have the common understanding that which preambles in the PRACH resources are associated with no PUSCH occasion with DMRS mapping. Therefore, we propose to confirm the working assumption.
[bookmark: _Ref32503485]Proposal 3: Confirm the working assumption
· The preambles without associated PRUs can be used for msgA transmission (preamble only) for 2-step RACH

2.3. Clarification on guard period
For MsgA PUSCH, a guard period can be configured for the consecutive MsgA PUSCH occasions within a slot. In current spec 38.213 [2], there is following text about how to apply the configured guard period.
	[bookmark: _Toc29894831][bookmark: _Toc29899130][bookmark: _Toc29899548][bookmark: _Toc29917285]8.1A	PUSCH for Type-2 random access procedure
…
Consecutive PUSCH occasions within each slot are separated by guardPeriodMsgAPUSCH symbols and have same duration. A number  of time domain PUSCH occasions in each slot is provided by nrofMsgAPOperSlot and a number of consecutive slots that include PUSCH occasions is provided by nrofSlotsMsgAPUSCH.
…



[bookmark: _GoBack]According to current spec, it is said that the PUSCH occasions in a slot are separated by guardPeriodMsgAPUSCH symbols. However, it is unclear that whether the guard period configured by guardPeriodMsgAPUSCH is applied for the PUSCH occasions in different slot. To be more specific, for the last PUSCH occasion within a slot, whether a guard period is applied from the ending symbol of the PUSCH occasion is not clear.
Actually, the guard period should be applied for any PUSCH occasions in each slot. Hence, the last PUSCH occasion within a slot needs to be separated at least by a guard period from the end of the slot. Therefore, a clarification in the text of 38.213 or in the description of guardPeriodMsgAPUSCH in 38.331 can be considered.
[bookmark: _Ref32503486]Proposal 4: Clarify that the guard period configured by guardPeriodMsgAPUSCH is applied for each PUSCH occasion in each slot.

2.4. Handling MsgA PUSCH conflicting with slot format
For MsgA PUSCH, interaction between MsgA PUSCH transmission and slot format by SFI needs to be discussed, since a MsgA PUSCH may collide with a DL reception scheduled by DL grant or a DL symbol indicated by SFI. The UE behaviors in case of collision between MsgA PUSCH and SFI need to be specified.
· [bookmark: _Hlk32487558]Case 1: MsgA PUSCH vs. semi-static TDD configuration by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated
[bookmark: _Hlk32488771]In Rel.15, For a set of symbols of a slot corresponding to a valid PRACH occasion and Ngap symbols before the valid PRACH occasion, 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 valid MsgA PUSCH occasion, the same rule as valid PRACH occasion defined in Rel.15 needs to be applied to handle the potential conflict between the valid MsgA PUSCH occasions and semi-static TDD configuration by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
[bookmark: _Ref32503487]Proposal 5: For a set of symbols of a slot corresponding to a valid MsgA PUSCH occasion and Ngap symbols before the valid MsgA PUSCH occasion, 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.

· Case 2: MsgA PUSCH vs. DL reception (PDSCH/CSI-RS) indicated by DCI format 0_1/1_1/1_2 or DCI format 0_1/0_2
In Rel.15, if a UE is configured by higher layers to transmit PUSCH, or PRACH in a set of symbols of a slot, when the UE detects DCI format 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, the UE cancels the PUSCH, or PRACH transmission in remaining symbols from the set of symbols if the timeline is met.
[bookmark: _Hlk32486744]For MsgA PUSCH, similar rule as Rel.15 for higher layer configured PUSCH transmission can be adopted in case of collision between MsgA PUSCH and DL reception. If a UE is configured by higher layers to transmit MsgA PUSCH in a set of symbols of a slot, which are overlapping in time with a CSI-RS/PDSCH reception indicated by a DL grant that the UE detects, UE cancels the MsgA PUSCH transmission from the set of symbols if the timeline is met. Otherwise, UE transmits the MsgA PUSCH. 
The timeline for cancellation defined in Rel.15 is reused, i.e. the gap between the last symbol of a CORESET where the UE detects the DL grant and the set of symbols should be no smaller than the PUSCH preparation time Tproc,2 for the for the corresponding PUSCH processing capability assuming d2,1=1.
[bookmark: _Ref32503488]Proposal 6: If a UE is configured by higher layers to transmit MsgA PUSCH in a set of symbols of a slot, and the UE detects a DCI format 1_0/1_1/1_2 or DCI format 0_1/0_2, indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, UE cancels the MsgA PUSCH transmission from the set of symbols if the timeline is met; otherwise, UE transmits the MsgA PUSCH.
· [bookmark: _Hlk31734497]The timeline for cancellation defined in Rel.15 is reused .

· [bookmark: _Hlk32487575]Case 3: MsgA PUSCH vs. DL/flexible symbols indicated by dynamic SFI (DCI format 2_0)
[bookmark: _Hlk32488402]In Rel.15, if dynamic SFI is configured, for a set of symbols of a slot corresponding to a valid PRACH occasion and Ngap symbols before the valid PRACH occasion, 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 valid MsgA PUSCH occasion, the same rule as valid PRACH occasion defined in Rel.15 needs to be applied to handle the potential conflict between the valid MsgA PUSCH occasions and the slot format indicated by dynamic SFI.
[bookmark: _Ref32503489]Proposal 7: For a set of symbols of a slot corresponding to a valid MsgA PUSCH occasion and Ngap symbols before the valid MsgA PUSCH occasion, 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.

In Rel.15, if a UE is configured by higher layers to transmit PUSCH, or PRACH in a set of symbols of a slot, when the UE detects DCI format 2_0 indicating a slot format with a subset of symbols from the set of symbols as downlink or flexible, the UE cancels the PUSCH, or PRACH transmission in remaining symbols from the set of symbols if the timeline is met.
For MsgA PUSCH, similar rule as Rel.15 for higher layer configured PUSCH transmission can be adopted in case of collision between MsgA PUSCH and DL/flexible symbols indicated by dynamic SFI. If a UE is configured by higher layers to transmit MsgA PUSCH in a set of symbols of a slot, which are indicated as DL/flexible symbols indicated by dynamic SFI that the UE detects, the UE cancels the MsgA PUSCH transmission from the set of symbols if the timeline is met. Otherwise, UE transmits the MsgA PUSCH.
[bookmark: _Ref32503490]Proposal 8: If a UE is configured by higher layers to transmit MsgA PUSCH in a set of symbols of a slot, and the UE detects a DCI format 2_0 indicating a subset of symbols from the set of symbols as downlink or flexible, UE cancels the MsgA PUSCH transmission from the set of symbols if the timeline is met; otherwise, UE transmits the MsgA PUSCH.
· The timeline for cancellation defined in Rel.15 is reused.

· [bookmark: _Hlk32492133][bookmark: _Hlk32492036]Case 4: PUSCH scheduled by fallbackRAR UL grant in MsgB vs. dynamic SFI
In Rel.15, for a set of symbols of a slot, a UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols in the slot as downlink and to detect a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, DCI format 2_3, or a RAR UL grant indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot.
When MsgA PUSCH is not detected at gNB, a PUSCH can be scheduled by fallbackRAR UL grant by MsgB in response to the MsgA. It should be pointed out that the PUSCH scheduled by by fallbackRAR UL grant in MsgB is similar as a Msg3 transmission which is scheduled by Msg2 RAR UL grant. Therefore, similar rule should be applied for PUSCH scheduled by fallbackRAR UL grant in MsgB.
If a UE is scheduled to transmit a PUSCH by a fallbackRAR UL grant in MsgB in a set of symbols of a slot, which are indicated as flexible by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, the UE does not expect to detect an SFI indicating one or more symbols from the set of symbols as DL.
[bookmark: _Ref32503491][bookmark: _Hlk31730117]Proposal 9: If a UE is scheduled to transmit a PUSCH by a fallbackRAR UL grant in MsgB in a set of symbols of a slot, which are indicated as flexible by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, the UE does not expect to detect an SFI indicating one or more symbols from the set of symbols as DL.

· Case 5: In case of SFI is configured and no SFI is detected
If dynamic SFI is configured but a UE does not detect a DCI for SFI, the UE behaviors are defined in Rel.15. For MsgA, similar rule can be adopted.
For a set of symbols of a slot that are indicated as flexible by TDD-UL-DL-ConfigurationCommon, and TDD-UL-DL-ConfigDedicated, or when TDD-UL-DL-ConfigurationCommon, and TDD-UL-DL-ConfigDedicated are not provided to the UE, and if the UE does not detect a DCI format 2_0 providing a slot format for the slot, 
· UE transmits PUSCH in the set of symbols if UE receives indication by a fallbackRAR UL grant in MsgB.
· If a UE is configured by higher layers to transmit a MsgA PUSCH in the set of symbols, the UE does not transmit the MsgA PUSCH in the set of symbols if timeline is met.
[bookmark: _Ref32503492]Proposal 10: For a set of symbols of a slot that are indicated as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE does not detect a DCI format 2_0 providing a slot format for the slot
· UE transmits PUSCH in the set of symbols if UE receives indication by a fallbackRAR UL grant in MsgB.
· If a UE is configured by higher layers to transmit a MsgA PUSCH in the set of symbols, the UE does not transmit the MsgA PUSCH in the set of symbols if timeline is met.

2.5. Long PRACH preamble application to 2-step RACH
In RAN1 #99 meeting, the following agreement is made under NR unlicensed operation WI:Agreement:
In addition to the Rel-15 design for NR short PRACH (sequence length of 139), support an enhanced PRACH design for NR-U by adopting a single long ZC sequence of the following lengths
· For 15 kHz SCS L_RA= 1151, For 30 kHz SCS L_RA= 571
· Introduce signalling in SIB1 to indicate to UE whether Rel-15 PRACH or enhance PRACH sequences above are used
· Logical root indices, cyclic shifts and frequency position are determined as give in Tables in Appendx B provided in R1-1911863


Although this is agreed in NRU WI oriented to 4-step RACH in shared spectrum, it could be easily extended to be used in 2-step RACH. Thus, the following proposal is made:
[bookmark: _Ref32569356]Proposal 11: Long PRACH preamble is also supported for 2-step RACH in shared spectrum.

3. [bookmark: OLE_LINK16]Conclusion
In this contribution, we provide our views on the remaining issues on the channel structure of msgA for 2-step RACH. The proposals are summarized below.
Proposal 1: It is up to UE implementation when MsgA PUSCH and PUSCH/PUCCH/SRS are overlapping in time within a same slot or when a gap between MsgA PUSCH transmission and the PUSCH/PUCCH/SRS transmission is separated by less than N symbols, where N = 2 for = 0 or = 1, N = 4 for = 2 or = 3, and  is the SCS configuration for the active UL BWP.
Proposal 2: Adopt the following text proposal in 38.213
	8.1A	PUSCH for Type-2 random access procedure
…
For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not transmit MsgA PUSCH and PUSCH/PUCCH/SRS overlapping in time within a same slot or when a gap between the first or last symbol of a MsgA PUSCH transmission is separated by less than N symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission, where N = 2 for = 0 or = 1, N = 4 for = 2 or = 3, and  is the SCS configuration for the active UL BWP.



Proposal 3: Confirm the working assumption
· The preambles without associated PRUs can be used for msgA transmission (preamble only) for 2-step RACH
Proposal 4: Clarify that the guard period configured by guardPeriodMsgAPUSCH is applied for each PUSCH occasion in each slot.
Proposal 5: For a set of symbols of a slot corresponding to a valid MsgA PUSCH occasion and Ngap symbols before the valid MsgA PUSCH occasion, 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.
Proposal 6: If a UE is configured by higher layers to transmit MsgA PUSCH in a set of symbols of a slot, and the UE detects a DCI format 1_0/1_1/1_2 or DCI format 0_1/0_2, indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, UE cancels the MsgA PUSCH transmission from the set of symbols if the timeline is met; otherwise, UE transmits the MsgA PUSCH.
· The timeline for cancellation defined in Rel.15 is reused.
Proposal 7: For a set of symbols of a slot corresponding to a valid MsgA PUSCH occasion and Ngap symbols before the valid MsgA PUSCH occasion, 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.
Proposal 8: If a UE is configured by higher layers to transmit MsgA PUSCH in a set of symbols of a slot, and the UE detects a DCI format 2_0 indicating a subset of symbols from the set of symbols as downlink or flexible, UE cancels the MsgA PUSCH transmission from the set of symbols if the timeline is met; otherwise, UE transmits the MsgA PUSCH.
· The timeline for cancellation defined in Rel.15 is reused.
Proposal 9: If a UE is scheduled to transmit a PUSCH by a fallbackRAR UL grant in MsgB in a set of symbols of a slot, which are indicated as flexible by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, the UE does not expect to detect an SFI indicating one or more symbols from the set of symbols as DL.
Proposal 10: For a set of symbols of a slot that are indicated as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE does not detect a DCI format 2_0 providing a slot format for the slot
· UE transmits PUSCH in the set of symbols if UE receives indication by a fallbackRAR UL grant in MsgB.
· If a UE is configured by higher layers to transmit a MsgA PUSCH in the set of symbols, the UE does not transmit the MsgA PUSCH in the set of symbols if timeline is met.
Proposal 11: Long PRACH preamble is also supported for 2-step RACH in shared spectrum.
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