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1 Introduction
In this contribution we discuss RAN2 aspects related to handling of preambles not associated with PRUs.
2 Discussion
In RAN1 #99, following agreement [1] was made:

· The PRUs without associated preambles are not used for msgA transmission for 2-step RACH.

· (Working Assumption) The preambles without associated PRUs can be used for msgA transmission (preamble only) for 2-step RACH
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TS 38.213 [2] further specifies that a UE can transmit a PRACH in a valid PRACH occasion (RO) if the PRACH occasion is not mapped to a valid PUSCH occasion (PO).

During the random access resource reselection, UE select preamble and PRACH occasion as follows [3]:

· UE select a Random Access Preamble randomly with equal probability from the Random Access Preambles associated with the selected SSB and the selected Random Access Preambles group. 
· UE determines the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the consecutive PRACH occasions corresponding to the selected SSB; the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion corresponding to the selected SSB)
If some of preamble(s) in certain RO(s) are not associated with PUSCH resource unit (i.e. PUSCH occasion+DMRS resource), UE can avoid those during the random access resource selection. As shown in Figure 1, there are two ROs in PRACH slot. These are mapped to SSB1 and SSB2 respectively. Each RO has 8 preambles. There are two PUSCH slots each having 2 POs. One of the PO in 2nd PUSCH slot is not valid (as per rules defined in TS 38.213). Each PO has 4 DMRS resources. In this case if UE has selected SSB 2 for PRACH transmission, UE will randomly select from preambles 0 to 7. However preambles 4 to 7 are not mapped to valid PRU. So UE can randomly select from preambles 0 to 3 instead of 4 to 7.
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Figure 1
In another example, as shown in Figure 2, there are two FDMed ROs in PRACH slot mapped to SSB1. Each RO has 8 preambles. There are two PUSCH slots each having 2 POs. One of the PUSCH slot is not valid (as per rules defined in TS 38.213). In this case if UE has selected SSB 1 for PRACH transmission, UE will randomly select from RO1 and RO2. However since preambles in RO2 is not mapped to valid PRUs, UE can skip RO2 in RO selection.
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Figure 2

So we propose:

Proposal 1: During the random access resource selection, the MAC entity may exclude the preambles not mapped to valid PUSCH occasions when selecting the random access preamble.
Proposal 2: The MAC entity may exclude the PRACH occasions not mapped to valid PUSCH occasions when determining the next available PRACH occasion corresponding to the selected SSB.
It is possible that in some cases, UE cannot avoid selecting RO/preamble which are not mapped to a valid PRU. For example in figure 1, if PO3/PO4 are not valid, and UE has selected SSB2, UE has to transmit MsgA without PUSCH transmission. 
If only PRACH preamble is transmitted then network can send fallbackRAR in MsgB reception window. So upon transmitting MsgA with only PRACH preamble, UE should still monitor PDCCH addressed to MsgB-RNTI in MsgB reception window for fallbackRAR. Since the UE does not know about the PUSCH occasion, MsgB reception window can start at first PDCCH occasion that is at least one symbol away from the end of RO in which preamble is transmitted.
Proposal 3: Upon transmitting MsgA with only PRACH preamble in a PRACH occasion where PRACH occasion is not mapped to a valid PUSCH occasion:

· UE monitors PDCCH addressed to MsgB-RNTI in MsgB reception window for fallbackRAR.

· MsgB reception window starts at the first PDCCH occasion that is at least one symbol away from the end of PRACH occasion in which preamble is transmitted.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposal:
Proposal 1: During the random access resource selection, the MAC entity may exclude the preambles not mapped to valid PUSCH occasions when selecting the random access preamble.
Proposal 2: The MAC entity may exclude the PRACH occasions not mapped to valid PUSCH occasions when determining the next available PRACH occasion corresponding to the selected SSB.
Proposal 3: Upon transmitting MsgA with only PRACH preamble in a PRACH occasion where PRACH occasion is not mapped to a valid PUSCH occasion:

· UE monitors PDCCH addressed to MsgB-RNTI in MsgB reception window for fallbackRAR.

· MsgB reception window starts at the first PDCCH occasion that is at least one symbol away from the end of PRACH occasion in which preamble is transmitted.
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��������8.1A	PUSCH for Type-2 random access procedure


For a Type-2 random access procedure, a UE transmits a PUSCH, when applicable, after transmitting a PRACH. The UE encodes a transport block provided for the PUSCH transmission using redundancy version number 0. If useInterlacePUSCH-Common is not provided, the PUSCH transmission is after the PRACH transmission by at least � QUOTE � ��� symbols where � QUOTE � ��� for � QUOTE � ��� or � QUOTE � ���, � QUOTE � ��� for � QUOTE � ��� or � QUOTE � ���, and � QUOTE � ��� is the SCS configuration for the active UL BWP.


A UE does not transmit a PUSCH in a PUSCH occasion if the PUSCH occasion is not mapped to a valid PRACH occasions. A UE can transmit a PRACH in a valid PRACH occasion if the PRACH occasion is not mapped to a valid PUSCH occasion.
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