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1 Introduction

According to current 38.321 running CR on 2-step RACH, UE only takes PRACH occasions into consideration when determing whether the next available random access resources overlap with measurement gaps. However, it is a very likely case where PRACH occasions are available while their associated PUSCH occasions overlap with measurement gaps. 
In this paper, whether MsgA payload can be transmitted when PUSCH occasions ocoverlap with measurement gaps is discussed.
2 Discussion
In legacy 4-step RACH, the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion during the random access resource selection procedure. Msg1 can not be transmitted when RO overlap with measurement gap. However there is no impact on Msg3 transmission if it overlaps with measurement gap because network is not aware of the UE when sending RAR. The descriptions in TS 38.321[1] are as follows:
During a measurement gap, the MAC entity shall, on the Serving Cell(s) in the corresponding frequency range of the measurement gap configured by measGapConfig as specified in TS 38.331 [5]:

1>
not perform the transmission of HARQ feedback, SR, and CSI;

1>
not report SRS;

1>
not transmit on UL-SCH except for Msg3 as specified in subclause 5.4.2.2;
1>
if the ra-ResponseWindow or the ra-ContentionResolutionTimer is running:

2>
monitor the PDCCH as specified in subclauses 5.1.4 and 5.1.5.

1>
else:

2>
not monitor the PDCCH;

2>
not receive on DL-SCH.

In 2-step RA, both PRACH and PUSCH are pre-configured by the network. UE should take into account the measurement gap and thus avoid transmitting msgA, which is the same principle as that for transmission of msg1 in legacy 4-step RACH. It is obvious that neither MsgA preamble nor payload can be transmitted if PRACH resources overlap with measurement gaps, regardless of whether the associated PUSCH resources overlap or not. However, according to current 38.321 running CR, only PRACH occasions are taken into account when determing the available RA resource:

1>
determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the msgA-SSB-SharedRO-MaskIndex if configured (the MAC entity shall select a PRACH occasion randomly with equal probability among the consecutive PRACH occasions allocated for 2-step random access according to subclause 8.1 of TS 38.213 [6], 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);
Whether MsgA payload can be transmitted when only the associated POs overlap with measurement gaps should be discussed. ROs along with the associated POs are considered together as random access resources. Meanwhile, it is permitted to transmit only preamble in 2-step RACH when LBT of PUSCH is failed in NR-U or no PRU(s) is associated with preambles according to the mapping criteria. Therefore, msgA payload shall not be transmited when POs overlap with measurement gaps, as highlighted in Table 1.
Table 1 MsgA transmission and measurement gaps

	RO
	PO
	Trans of MsgA preamble
	Trans of MsgA payload

	Not Overlapped
	Not Overlapped
	Yes
	Yes

	Not Overlapped
	Overlapped
	Yes
	No

	Overlapped
	Not Overlapped
	No
	No

	Overlapped
	Overlapped
	No
	No


Proposal 1 UE shall not transmit MsgA payload when PUSCH occsasions overlap with measurement gaps.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 2 UE shall not transmit MsgA payload when PUSCH occsasions overlap with measurement gaps.
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