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1 Introduction

In last meeting, the Msg3 handling issue was discussed [1].
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we need to add a statement that we can do padding in case the grant is larger than 8 bytes.  Can we done for next meeting.  

=>
Option 1 is agreed 

=>
Update the title to say from CBRA to CFRA 

=>
The CR is in principle agree in R2-1815872 with option 2 deleted 

=>
the case we will address the CBRA to CFRA switch case 

Agreements 

=>
MAC SDUs are put again through the rebuilding process  

.
During the discussion, there were 3 options proposed which try to solve the issue. In the end, the option 1 was agreed but with some remaining issues un-solved.

In this paper, we firstly illustrate the issues due to the agreed option 1, and propose the solutions based on option 1.
2 Discussion
2.1 Msg3 handling issue
UE may switch from CBRA to CFRA in the case of BFR and HO. If CBRA fails due to contention, there is already MAC PDU stored in the msg3 buffer. In this case, when CFRA is applied, the uplink grant received in the msg2 may not match the MAC PDU stored in the msg3 buffer. If such case happens, the MAC PDU stored in msg3 buffer will be lost. For HO case, the uplink grant is received in msg2 which is from RAR. For BFR, the uplink grant is received from C-RNTI addressed PDCCH scheduling.
2.2 Agreed option 1 and possible issues
In last meeting, the option 1 was agreed based on the CR R2-1815872 which we have copied below:
OPTION 1:

5.4.2.1
HARQ Entity

[Omit]
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; 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 intiated 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 subclause 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 Msg3 buffer and the uplink grant was received in a Random Access Response; 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 intiated 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:
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.
[Omit]
Based on the solutions, there are possible two issues identified.
Issue 1: C-RNTI addressed PDCCH for terminating BFR can schedule either downlink assignment or uplink grant. If downlink assignment is scheduled, the MAC PDU stored in the msg3 buffer will be lost. Since when the UE initiate a new RACH procedure, the UE will firstly flush the Msg3 buffer according to section 5.1.1:
When the Random Access procedure is initiated on a Serving Cell, the MAC entity shall:

1>
flush the Msg3 buffer;
Observation 1 If C-RNTI addressed PDCCH for terminating BFR schedules downlink assignment, the MAC PDU stored in Msg3 buffer will be lost.
Issue 2: C-RNTI addressed PDCCH for terminating BFR can also schedule retransmission. For downlink retransmission scheduling, the issue is the same as issue 1. For uplink retransmission scheduling, the re-built MAC PDU from Msg3 buffer will be transmitted using the retransmission grant which is supposed to transmit the TB in the retransmission buffer. In such case, the retransmission will fail since the network can not combine this received data in the corresponding buffer. Meanwhile, the MAC PDU in the Msg3 buffer will be lost since the buffer is flushed when UE initiates a new RACH.
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 intiated for beam failure recovery; or
Observation 2 If C-RNTI addressed PDCCH for terminating BFR schedules downlink retransmission, the MAC PDU stored in Msg3 buffer will be lost.

Observation 3 If C-RNTI addressed PDCCH for terminating BFR schedules uplink retransmission, the re-built MAC PDU from Msg3 buffer will be transmitted using the retransmission grant which is supposed to transmit the TB in the retransmission buffer.
So, in all, for the BFR case, the option 1 can only handle the case when uplink grant is scheduled by the C-RNTI addressed PDCCH.
Observation 4 For the BFR case, the agreed option 1 can only handle the case when uplink grant is scheduled by the C-RNTI addressed PDCCH. 
2.3 Fix-up solution for option 1
There could be a simple fix-up solution for option 1, which is to make sure the uplink grant received in PDCCH for BFR termination is for new transmission, i.e., the NDI is toggled.
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 intiated for beam failure recovery, 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
Proposal 1 For BFR case, the MAC PDU in msg3 buffer is re-built only when uplink grant scheduled by a PDCCH terminating BFR is for new transmission.
Proposal 2 Adopt the CR in [2];

3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
If C-RNTI addressed PDCCH for terminating BFR schedules downlink assignment, the MAC PDU stored in Msg3 buffer will be lost.
Observation 2
If C-RNTI addressed PDCCH for terminating BFR schedules downlink retransmission, the MAC PDU stored in Msg3 buffer will be lost.
Observation 3
If C-RNTI addressed PDCCH for terminating BFR schedules uplink retransmission, the re-built MAC PDU from Msg3 buffer will be transmitted using the retransmission grant which is supposed to transmit the TB in the retransmission buffer.
Observation 4
For the BFR case, the agreed option 1 can only handle the case when uplink grant is scheduled by the C-RNTI addressed PDCCH.
Proposal 1
For BFR case, the MAC PDU in msg3 buffer is re-built only when uplink grant scheduled by a PDCCH terminating BFR is for new transmission.
Proposal 2
Adopt the CR in [2];
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