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1 Introduction
In this contribution we discuss some issues/corrections for 2 step RA.
2 Discussion
2.1 Corrections related to PRACH Preamble not mapped to a valid PUSCH occasion

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. The determination of the starting point for MsgB window in this case was discussed in RAN2 #109. RAN2 sent an LS to RAN1 asking whether the starting point for MsgB window is clear from RAN1 spec.

RAN1 has sent the reply LS in [1]. According to this, 

· Case 1: For a transmission of only PRACH if the PRACH preamble is mapped to a valid PUSCH occasion associated with a DMRS resource but due to certain reason the PUSCH on the PUSCH occasion is not transmitted, UE determines the MsgB window starting position by using end of the PUSCH occasion as reference point.

· This is the case where UE is not able to transmit MsgA payload in PUSCH occasion due to LBT failure.
· Case 2: For a transmission of only PRACH if the PRACH preamble is not mapped to a valid PUSCH occasion associated with a DMRS resource, UE determines the MsgB window starting position by using end of the PRACH occasion as reference point.

According to the MAC specification (see highlighted text (in green) below), msgB-ResponseWindow starts at the first PDCCH occasion from the end of the MSGA transmission, where the MSGA transmission includes the transmission of the PRACH Preamble as well as the contents of the MSGA buffer in the PUSCH resource corresponding to the selected PRACH occasion and PREAMBLE_INDEX. This seems to be not aligned with latest RAN1 LS.

Additionally in the highlighted text (in yellow) below, it's not clear whether the statement is with respect to transmitted MSGA or MSGA which is generated and stored in MSGA buffer. 
TS 38.321

5.1.4a MSGB reception and contention resolution for 2-step RA type

Once the MSGA preamble is transmitted, regardless of the possible occurrence of a measurement gap, the MAC entity shall:
1>
start the msgB-ResponseWindow at the first PDCCH occasion from the end of the MSGA transmission as specified in TS 38.213 [6];

1>
monitor the PDCCH of the SpCell for a Random Access Response identified by MSGB-RNTI while the msgB-ResponseWindow is running;

1>
if C-RNTI MAC CE was included in the MSGA:

2>
monitor the PDCCH of the SpCell for Random Access Response identified by the C-RNTI while the msgB-ResponseWindow is running;

5.1.3a
MSGA transmission

The MAC entity shall, for each MSGA:
1>
if PREAMBLE_TRANSMISSION_COUNTER is greater than one; and

1>
if the notification of suspending power ramping counter has not been received from lower layers; and

1>
if LBT failure indication was not received from lower layers for the last MSGA Random Access Preamble transmission; and

1>
if SSB or CSI-RS selected is not changed from the selection in the last Random Access Preamble transmission:

2>
increment PREAMBLE_POWER_RAMPING_COUNTER by 1.

1>
select the value of DELTA_PREAMBLE according to clause 7.3;

1>
set PREAMBLE_RECEIVED_TARGET_POWER to msgA-PreambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP;

1>
if this is the first MSGA transmission within this Random Access procedure:

2>
if the transmission is not being made for the CCCH logical channel:

3>
indicate to the Multiplexing and assembly entity to include a C-RNTI MAC CE in the subsequent uplink transmission.

2>
obtain the MAC PDU to transmit from the Multiplexing and assembly entity and store it in the MSGA buffer.

1>
compute the MSGB-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted;

1>
instruct the physical layer to transmit the MSGA using the selected PRACH occasion and the associated PUSCH resource of MSGA (if the selected preamble and PRACH occasion is mapped to a valid PUSCH occasion), using the corresponding RA-RNTI, MSGB-RNTI, PREAMBLE_INDEX, PREAMBLE_RECEIVED_TARGET_POWER, msgA-PreambleReceivedTargetPower, and the amount of power ramping applied to the latest MSGA preamble transmission (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP);

1>
if LBT failure indication is received from lower layers for the transmission of this MSGA Random Access Preamble:

2>
instruct the physical layer to cancel the transmission of the MSGA payload on the associated PUSCH resource;
2>
perform the Random Access Resource selection procedure for 2-step RA type (see clause 5.1.2a).

NOTE:
The MSGA transmission includes the transmission of the PRACH Preamble as well as the contents of the MSGA buffer in the PUSCH resource corresponding to the selected PRACH occasion and PREAMBLE_INDEX (see TS 38.213 [6])
Based on above discussion we propose the following:
Proposal 1: Clarify the 

· start of msgB-ResponseWindow according to the TP in annexure 1.
· 'MSGA' in condition 'if C-RNTI MAC CE was included in the MSGA' according to the TP in annexure 1
2.2 Corrections related to DRX Active Time

According to current MAC specification:

When a DRX cycle is configured, the Active Time includes the time while:

-
drx-onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimerDL or drx-RetransmissionTimerUL or ra-ContentionResolutionTimer (as described in clause 5.1.5) is running; or

-
a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4); or

-
a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clause 5.1.4).
The motivation for yellow highlighted text above is to cover the two cases:

· Case 1: UE is not UL synchronised and DL data arrives at gNB. gNB initiates PDCCH ordered CFRA
· In this random access is completed upon receiving the Random Access Response that contains a MAC subPDU with Random Access Preamble identifier corresponding to the transmitted PREAMBLE_INDEX. Upon completion of RA procedure, UE can be in inactive time and DL data delivery for which network has initiated PDCCH order will be delayed until the next On duration.
· Note that in case of CBRA, RA procedure is completed upon reception of PDCCH addressed to C-RNTI while the contention resolution timer is running. When contention resolution timer is running, UE is considered in active time and reception of PDCCH addressed to C-RNTI during active time leads to (re-) start of DRX inactivity timer and other timers related to HARQ. So there is no delay in data delivery.
· Case 2: CFRA for Handover
· In this case random access is completed upon receiving the Random Access Response that contains a MAC subPDU with Random Access Preamble identifier corresponding to the transmitted PREAMBLE_INDEX. Upon completion of RA procedure, UE can be in inactive time and PDCCH for HARQ retransmission of UL MAC PDU transmitted in UL grant received in RAR cannot be received until the next On duration. As a result the delivery of HO complete and subsequent UL/DL transmissions is delayed.
Case 1 is not relevant for 2 step RA, as 2 step CFRA is not supported for PDCCH order. In case of 2 step CFRA for handover, one of the following will be received by UE in response to transmitted MSGA
· UE receives PDCCH addressed to C-RNTI scheduling a DL TB and this DL TB includes Absolute Timing Advance Command MAC CE subPDU
· According to active time definition (in section 5.7), UE may not be in active timer during the MsgB reception. So the DRX inactivity timer and other DRX timers related to HARQ may not be re-started upon reception of PDCCH addressed to C-RNTI. So UE can be in inactive time after completion of RA procedure and UL/DL transmissions after RA completion can be delayed.

· UE receives PDCCH addressed to MSGB-RNTI and MSGB includes fallback RAR

· In this case, the issue is same as legacy CFRA for handover. Upon completion of RA procedure, UE can be in inactive time and PDCCH for HARQ retransmission of UL MAC PDU transmitted in UL grant received in fallbackRAR cannot be received until the next On duration. As a result the delivery of HO complete and subsequent UL/DL transmissions is delayed. 
So it is proposed that when a DRX cycle is configured, the Active Time also includes the time while:
· a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clause 5.1.4a).

Proposal 2: when a DRX cycle is configured, the Active Time also includes the time while a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clause 5.1.4a).
Proposa1 3: Adopt the TP in annexure 2.
2.3 Corrections related to UL grant processing for fallback RAR

According to the MAC specification (see highlighted text below), upon reception of fallback RAR for contention free preamble, UE transmit Msg3. According to section 5.1.5, upon transmission of Msg3, contention resolution timer is started. This is not the intended behaviour. Upon reception of fallback RAR for contention free preamble, random access procedure is completed and UL grant in fallback RAR is used for new tranmsission. The MAC PDU for new transmission is taken from MsgA buffer. The new transmission is not considered as Msg3 transmission of random access procedure for contention resolution.
5.1.4a MSGB reception and contention resolution for 2-step RA type

:
3>
if the MSGB contains a fallbackRAR MAC subPDU; and

3>
if the Random Access Preamble identifier in the MAC subPDU matches the transmitted PREAMBLE_INDEX (see clause 5.1.3a):
4>
consider this Random Access Response reception successful;

4>
apply the following actions for the SpCell:

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);

5>
if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble(s):

6>
consider the Random Access procedure successfully completed.

5>
else:

6>
set the TEMPORARY_C-RNTI to the value received in the Random Access Response;
5>
if the Msg3 buffer is empty:

6>
obtain the MAC PDU to transmit from the MSGA buffer and store it in the Msg3 buffer;
5>
process the received UL grant value and indicate it to the lower layers and proceed with Msg3 transmission;
Proposal 4: Clarify the UL grant processing aspects of fallbackRAR for contention free preamble according to TP in annexure 3.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: Clarify the 
· start of msgB-ResponseWindow according to the TP in annexure 1.
· 'MSGA' in condition 'if C-RNTI MAC CE was included in the MSGA' according to the TP in annexure 1
Proposal 2: when a DRX cycle is configured, the Active Time also includes the time while a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clause 5.1.4a).
Proposa1 3: Adopt the TP in annexure 2.
Proposal 4: Clarify the UL grant processing aspects of fallbackRAR for contention free preamble according to TP in annexure 3.
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5 Annexure 1
5.1.4a MSGB reception and contention resolution for 2-step RA type

Once the MSGA preamble is transmitted, regardless of the possible occurrence of a measurement gap, the MAC entity shall:
1> if the selected preamble and PRACH occasion is mapped to a valid PUSCH occasion:

2>
start the msgB-ResponseWindow at the first PDCCH occasion from the end of the MSGA payload transmission as specified in TS 38.213 [6];
1> else:
2> start the msgB-ResponseWindow at the first PDCCH occasion from the end of the MSGA preamble transmission as specified in TS 38.213 [6];
1>
monitor the PDCCH of the SpCell for a Random Access Response identified by MSGB-RNTI while the msgB-ResponseWindow is running;

1>
if C-RNTI MAC CE was included in the MSGA transmission:

2>
monitor the PDCCH of the SpCell for Random Access Response identified by the C-RNTI while the msgB-ResponseWindow is running;

1>
if notification of a reception of a PDCCH transmission of the SpCell is received from lower layers:

2>
if the C-RNTI MAC CE was included in MSGA transmission:

3>
if the Random Access procedure was initiated for SpCell beam failure recovery (as specified in clause 5.17) and the PDCCH transmission is addressed to the C-RNTI:

4>
consider this Random Access Response reception successful;

4>
stop the msgB-ResponseWindow;

4>
consider this Random Access procedure successfully completed.
6 Annexure 2

5.7
Discontinuous Reception (DRX) 

:
When a DRX cycle is configured, the Active Time includes the time while:

-
 drx-onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimerDL or drx-RetransmissionTimerUL or ra-ContentionResolutionTimer (as described in clause 5.1.5) is running; or

-     a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4); or

-
a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clause 5.1.4 and 5.1.4a).
7 Annexure 3

5.1.4a MSGB reception and contention resolution for 2-step RA type

:
3>
if the MSGB contains a fallbackRAR MAC subPDU; and

3>
if the Random Access Preamble identifier in the MAC subPDU matches the transmitted PREAMBLE_INDEX (see clause 5.1.3a):
4>
consider this Random Access Response reception successful;

4>
apply the following actions for the SpCell:

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);

5>
if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble(s):

6>
consider the Random Access procedure successfully completed;

6> process the received UL grant value and indicate it to the lower layers.
5>
else:

6>
set the TEMPORARY_C-RNTI to the value received in the Random Access Response;
6>
if the Msg3 buffer is empty:

7>
obtain the MAC PDU to transmit from the MSGA buffer and store it in the Msg3 buffer;
6>
process the received UL grant value and indicate it to the lower layers and proceed with Msg3 transmission;
5.4.2.1
HARQ Entity

:

For each uplink grant, the HARQ entity shall:

1>
identify the HARQ process associated with this grant, and for each identified HARQ process:

2>
if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this TB of this HARQ process; or
2>
if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or

2>
if the uplink grant was received in a Random Access Response (i.e. in a MAC RAR or a fallback RAR); or

2>
if the uplink grant was determined as specified in clause 5.1.2a for the transmission of the MSGA payload; or
2>
if the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery; or

2>
if the uplink grant is part of a bundle of the configured uplink grant, and may be used for initial transmission according to clause 6.1.2.3 of TS 38.214 [7], and if no MAC PDU has been obtained for this bundle:

3>
if there is a MAC PDU in the MSGA buffer and the uplink grant determined as specified in clause 5.1.2a for the transmission of the MSGA payload was selected; or
3> if there is a MAC PDU in the MSGA buffer and the uplink grant was received in a fallbackRAR and this fallbackRAR successfully completed the Random Access procedure:
4>
obtain the MAC PDU to transmit from the MsgA buffer.

3>
else if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a fallbackRAR:

4>
obtain the MAC PDU to transmit from the Msg3 buffer.
3>
else if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a MAC RAR; or:

3>
if there is a MAC PDU in the Msg3 buffer and the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access procedure initiated for beam failure recovery:

4>
obtain the MAC PDU to transmit from the Msg3 buffer.

4>
if the uplink grant size does not match with size of the obtained MAC PDU; and

4>
if the Random Access procedure was successfully completed upon receiving the uplink grant:

5>
indicate to the Multiplexing and assembly entity to include MAC subPDU(s) carrying MAC SDU from the obtained MAC PDU in the subsequent uplink transmission;

5>
obtain the MAC PDU to transmit from the Multiplexing and assembly entity.

