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1 Introduction
During RAN1#92bis [1] meeting, following agreements were made regarding determination of valid PRACH occasions: 
Agreements:
· For both FR1 and FR2, the previous working assumption is replaced with the following working assumption 
· Note: The value with yellow background is not final

· For the Semi-static UL/DL configuration in RMSI, only PRACH occasions within the UL part and X part are valid as long as it does not precede or collide with an SSB in the RACH slot, and it is at least N symbols after DL part and/or the last symbol of an SSB.

· N = 0 for Msg1 SCS = 1.25kHz, 5kHz 

· N = 2 for Msg1 SCS = 15kHz

· N = 2 for Msg1 SCS = 30kHz

· N = 2 for Msg1 SCS = 60kHz 

· N = 2 or 3 for Msg1 SCS = 120kHz

· Note for format B4, N = 0 irrespectively of Msg1 SCS

· UE is not expected to receive DL signals during any valid RACH occasion
· The SSB to RO association pattern period shall repeat at most every 160 ms
· If there are leftover ROs after an integer number of SSB to RO association period(s) within the SSB to RO association pattern period. Those leftover ROs are invalid. 

· Note: In the UL/DL semi-static configuration, 0 UL slots and 0 UL symbols can be configured
Agreements:
· Time period for SSB to RO association is multiple of PRACH configuration periods

· The number of multiple PRACH configuration periods in the time period is the smallest value in the set determined by the RACH configuration period from following table such that the number is

≥ Actually transmitted SSBs / SSBs that can be mapped to one PRACH config period such that all actually transmitted SSBs can be mapped, at least once, to the ROs within the time period.
· The time period starts from frame 0

	RACH configuration period (ms)
	Mapping period set (# of RACH configuration period )

	10
	{1，2，4，8，16}

	20
	{1，2，4，8}

	40
	{1，2，4}

	80
	{1，2}

	160
	{1}


In this document, we discuss remaining issues for determination of valid PRACH occasions. 
2 Discussion 

The yellow highlighted texts below from the latest endorsed CR for 3GPP TS 38.213 [2] specify cases that UE can transmit PRACH. In the current Working Assumption, a PRACH occasion within the UL part and X part is valid as long as it does not precede or collide with an SSB in the RACH slot, and it is at least N symbols after DL part and/or the last symbol of an SSB. 
However, at least a connected mode UE should be able to use a PRACH occasion within the X part (indicated as flexible) of a RACH slot which precedes with an SSB but does not collide with the SSB in the RACH slot. For example, if all the symbols in a slot is indicated as flexible (i.e. slot format 2 in Table 11.1.1-1 of [2]), UL including a PRACH occasion may precede DL including a SSB in the slot. The PRACH occasion can be configured as a dedicated PRACH resource, and UE can determine whether to transmit PRACH or not on the PRACH occasion, depending on 
· whether to detect a DCI format 1_0 or DCI format 1_1 that indicates to the UE to receive PDSCH or CSI-RS in the symbols overlapping with the PRACH occasion, and/or 
· a time gap between a last symbol of a control resource set where the UE detects the DCI format 1_0 or DCI format 1_1 and a first symbol of the PRACH occasion. 
-------------- From TS38.213, Section 11.1 -----------------------------------
For a set of symbols of a slot that are indicated as flexible by higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, or UL-DL-configuration-dedicated, when provided to a UE, or when tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, and UL-DL-configuration-dedicated are not provided to the UE
-
The UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format 1_0 or a DCI format 1_1. 
-
The UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format 0_0, DCI format 0_1, or DCI format 2_3. 
-
If the UE is configured by higher layers to receive a PDCCH, or a PDSCH, or a CSI-RS in the set of symbols of the slot, the UE receives the PDCCH, the PDSCH, or the CSI-RS if 
· the UE does not detect a DCI format 0_0, or DCI format 0_1, or DCI format 2_3 that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in the set of symbols of the slot, or
· the UE detects a DCI format 0_0, or DCI format 0_1, or DCI format 2_3 that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in the set of symbols of the slot and a number of symbols between a last symbol of a control resource set where the UE detects the DCI format 0_0, or DCI format 0_1, or DCI format 2_3 and a first symbol in the set of symbols is smaller than the PUSCH preparation time N2 for the corresponding PUSCH timing capability [6, TS 38.214]. 
Otherwise, the UE does not receive the PDCCH, or the PDSCH, or the CSI-RS in the set of symbols of the slot. 
-
If the UE is configured by higher layers to transmit a periodic SRS, or a PUCCH, or a PUSCH, or a PRACH in the set of symbols in the slot, the UE transmits the periodic SRS, or the PUCCH, or the PUSCH, or the PRACH in the set of symbols of the slot if 
· the UE does not detect a DCI format 1_0 or DCI format 1_1 that indicates to the UE to receive PDSCH or CSI-RS in the set of symbols in the slot, or 
· the UE detects a DCI format 1_0 or DCI format 1_1 that indicates to the UE to receive PDSCH or CSI-RS in the set of symbols in the slot and a number of symbols between a last symbol of a control resource set where the UE detects the DCI format 1_0 or DCI format 1_1 and a first symbol in the set of symbols is smaller than the PUSCH preparation time N2 for the corresponding PUSCH timing capability. 
Otherwise, the UE does not transmit the periodic SRS, or the PUCCH, or the PUSCH, or the PRACH in the set of symbols of the slot. 

For a set of symbols of a slot indicated to a UE by higher layer parameter prach-ConfigurationIndex in RACH-ConfigCommon for PRACH transmissions, the UE does not receive 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 higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, or tdd-UL-DL-ConfigDedicated. 
-------------------------------------------------------------------------------------------------------------
-------------- From TS38.213, Section 11.1.1 --------------------------------------------------------------

For a set of symbols of a slot indicated to a UE by higher layer parameter prach-ConfigurationIndex in RACH-ConfigCommon for PRACH transmissions, 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 1: A connected mode UE can use a PRACH occasion within the X part (indicated as flexible) of a RACH slot which precedes with an SSB but does not collide with the SSB in the RACH slot. UE can determine whether to transmit PRACH or not on the PRACH occasion, depending on 

· whether to detect a DCI format 1_0 or DCI format 1_1 that indicates to the UE to receive PDSCH or CSI-RS in the symbols overlapping with the PRACH occasion, and/or 
· a time gap between a last symbol of a control resource set where the UE detects the DCI format 1_0 or DCI format 1_1 and a first symbol of the PRACH occasion. 
3 Conclusion
In summary, we have the following proposal to determine valid PRACH occasions:
Proposal 1: A connected mode UE can use a PRACH occasion within the X part (indicated as flexible) of a RACH slot which precedes with an SSB but does not collide with the SSB in the RACH slot. The UE can determine whether to transmit PRACH or not on the PRACH occasion within the X part, depending on 

· whether to detect a DCI format 1_0 or DCI format 1_1 that indicates to the UE to receive PDSCH or CSI-RS in the symbols overlapping with the PRACH occasion, and/or 
· a time gap between a last symbol of a control resource set where the UE detects the DCI format 1_0 or DCI format 1_1 and a first symbol of the PRACH occasion. 
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