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1 Introduction
RAN2#107 has mainly covered 2-step RACH procedure for MsgB. This contribution discusses issues related to msgA transmission. 
2 Discussion
2.1 msgA HARQ buffer
In R15, the HARQ process 0 is used for initial and the retransmission for msg3 in 4-step RACH since the HARQ process id will not be indicated in the UL grant in RAR. For 2-step RACH, the same approach can be applied. 
Proposal 1: The associated HARQ process of msgA payload should be HARQ process 0.
2.2 HARQ for msgA payload transmission

Next, we discuss the HARQ transmission for msgA payload. In R15, every retransmission of MAC PDU in msg3 with the UL grant provided by RAR is considered as new transmission. The reason is that for each retransmission, the network does not know the retransmission corresponds to which UE. Hence, soft combining between multiple copies are not possible.
Based on the same rationale, the network is not able to perform soft combing for the retransmission of msgA payload with the grant configured in RRC either. Hence, we make the following proposal:

Proposal 2: UL grants that are configured for msgA payload transmission are considered as new transmission.
2.3 msgA transmission and configured/dynamic UL grant

In R15, it is possible that the UL grant overlap with dynamic UL grant for C-RNTI/CS-RNTI. Under this case, it is up to the UE implementation to transmit which grant:

	NOTE 3:
If the MAC entity receives both a grant in a Random Access Response and an overlapping grant for its C-RNTI or CS-RNTI, requiring concurrent transmissions on the SpCell, the MAC entity may choose to continue with either the grant for its RA-RNTI or the grant for its C-RNTI or CS-RNTI.


While from our view, it is still possible that in the connected mode, the UE transmits msgA payload, while at the same time, receives a dynamic UL grant. In this scenario, we think it is ok to follow the R15 note that it is up to the UE implementation to decide which grant to transmit

Proposal 3: It is up to UE implementation to transmit either msgA payload or grant for its C-RNTI or CS-RNTI if they are overlapping. 

It is also possible that RAR UL grant can overlap with configured grant and under this case, the priority of RAR UL grant is higher.
	For each Serving Cell and each configured uplink grant, if configured and activated, the MAC entity shall:

1>
if the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH or in a Random Access Response for this Serving Cell:

2>
set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;

2>
if the configuredGrantTimer for the corresponding HARQ process is not running:

3>
consider the NDI bit for the corresponding HARQ process to have been toggled;

3>
deliver the configured uplink grant and the associated HARQ information to the HARQ entity.


While for 2-step RACH, people may wonder why the network would configure overlapping configured grant and msgA payload. From our view, this kind of configuration is possible that the configured PUSCH for msgA payload and configured grant have different periodicity and offset and sometimes they are overlapping in time. 
For this case, we think the grant for msgA payload should have higher priority and UE should drop the grant for configured UL grant. 
Proposal 4: When UL grant for msgA payload and configured UL grant overlap in 2-step RACH procedure, the UE should drop the configured UL grant and transmit the UL grant for msgA payload. 
2.4 msgA transmission and measurement gap
In R15, UE may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion, and UE shall transmit the Msg3 PUSCH regardless of the occurrence of a measurement gap. 

For 2-step RACH, the similar principle can be reused. In Figure 1, we illustrate two possible cases of collision between msgA time and frequency resources and measurement gap: (a) PRACH occasion collides with measurement gap; (b) PUSCH occasion collides with measurement gap. 
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Figure 1: Collision between 2-step RA and measurement GAP
For the first case, following LTE and R15 NR, UE should transmit the msgA payload in the PUSCH resource during a measurement gap if the corresponding preamble is already transmitted in a preceding RACH occasion, it is illustrated as Case A in Figure 1. 

Proposal 5: UE is allowed to transmit the msgA payload during a measurement gap.
For the second case, UE may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion for the 2-step RACH occasion for case B. If the PRACH occasion overlaps the measurement GAP, it is up to the implementation of the UE to either skip this this 2-step RACH resource, it is illustrated as case B in Figure 1.

Proposal 6: UE should take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion. 

However, if the UE decides not to transmit PRACH due to measurement gap, it should be further studied how the corresponding PUSCH payload following the PRACH should be transmitted. The difference between 4-step RACH and 2-step RACH is that, in 2-step RACH the preamble and PUSCH payload transmission are associated. If PRACH is not transmitted due to measurement gap, it makes sense that the UE does not transmit its corresponding msgA payload.
Proposal 7: If the preamble is not transmitted due to measurement gap, its corresponding msgA payload should not be transmitted neither. 
2.5 Discussion on power control

In R-15, after power ramping, the transmit power of preamble is determined and indicated to the PHY layer for preamble transmission. 

	Section 5.1.3
1>
set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP;

1>
except for contention-free Random Access Preamble for beam failure recovery request, compute the RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted;

1>
instruct the physical layer to transmit the Random Access Preamble using the selected PRACH occasion, corresponding RA-RNTI (if available), PREAMBLE_INDEX and PREAMBLE_RECEIVED_TARGET_POWER.


Furthermore, after UL grant reception in RAR, the initial received target power and the power ramping are separately indicated to the PHY, for the power control of msg3 transmission on PUSCH. 

	Section 5.1.4
2>
if the Random Access Response reception is considered successful:

3>
if the Random Access Response includes a MAC subPDU with RAPID only:

4>
consider this Random Access procedure successfully completed;

4>
indicate the reception of an acknowledgement for SI request to upper layers.

3>
else:

4>
apply the following actions for the Serving Cell where the Random Access Preamble was transmitted:

5>
process the received Timing Advance Command (see clause 5.2);

5>
indicate the preambleReceivedTargetPower and the amount of power ramping applied to the latest Random Access Preamble transmission to lower layers (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP);


For 2-step RACH, after msgA transmission, the UE would expect to receive either fallbackRAR or successRAR from the network. For fallbackRAR, since the UE will receive an UL grant and transmit msg3, we think it can follow the same procedure as R15 that the MAC indicate the initial received target power and power ramping to the PHY. While for successRAR, there is no reason to do so. 

Proposal 8: MAC does not need to indicate initial received target power and power ramping to the PHY if successRAR is received in msgB.

Furthermore, for msgA payload transmission, power control indications from MAC to PHY is also needed for the PUSCH transmission, similar to the msg3 transmission. But as indicated in the RAN1 LS on power control of PUSCH, it may maintain different or the same power ramping as PRACH and this is currently under discussion in RAN1. So for this, we need to wait for RAN1 progress on how to indicate the power. But, presumably, the indication will be similar to that of msg3, i.e., initial receive target power and power ramping are indicated independently. Then, for power control of PRACH, the PHY can compute the total transmission power and for that of PUSCH, it can be separately applied. 

Proposal 9: MAC indicates separate preamble received target power and amount of power ramping to the PHY. 
3 Conclusion
Base on the analysis above, we propose the following:
Proposal 1: The associated HARQ process of msgA payload should be HARQ process 0.
Proposal 2: UL grants that are configured for msgA payload transmission are considered as new transmission.
Proposal 3: It is up to UE implementation to transmit either msgA payload or grant for its C-RNTI or CS-RNTI if they are overlapping. 

Proposal 4: When UL grant for msgA payload and configured UL grant overlap in 2-step RACH procedure, the UE should drop the configured UL grant and transmit the UL grant for msgA payload. 
Proposal 5: UE is allowed to transmit the msgA payload during a measurement gap.
Proposal 6: UE should take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion. 

Proposal 7: If the preamble is not transmitted due to measurement gap, its corresponding msgA payload should not be transmitted neither. 
Proposal 8: MAC does not need to indicate initial received target power and power ramping to the PHY if successRAR is received in msgB.

Proposal 9: MAC indicates separate preamble received target power and amount of power ramping to the PHY. 
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