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1.
Introduction

In the last RAN2#103bis meeting, Msg3 rebuilt during switch between CBRA and CFRA were discussed. Finally it was agreed that the UE should rebuild the Msg3 and the MAC subPDU(s) carrying MAC SDU from the Msg3 buffer shall be included in the new rebuilt Msg3, i.e. Option 1.  
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       . . .
=>
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 

However, in this contribution, we just identify some cases that the Msg3 re-built would cause the unnecessary transmission, which shall be addressed in order to make sure the procedure correct. 
2. Discussion
In the previous RAN2#103 meeting, the response for the contention-free BFR was discussed as follows and the common understanding is the response can be a DL assignment or an UL grant, which is by NW implementation. 
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· Huawei think that the response can be a DL assignment or an UL grant. Ericsson also think that this can be resolved by the network by using a DL assignment. 

· Oppo think there is no problem and no clarification is needed. QC and CATT think nothing is needed. 

· Not pursued


Then, in case the response is a DL assignment, after the MAC entity received the PDCCH addressed to the C-RNTI in the dedicated search space, the Random Access procedure shall be considered successfully completed. According to the current MAC procedure, upon completion of the Random Access procedure, the MAC entity shall flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer. Therefore, even if the NW schedules HARQ process #0 transmission with the purpose of transmitting the previous MAC SDU obtained from Msg3 buffer, due to the flush of the corresponding HARQ buffer, it means there is no way for the HARQ retransmission of the previous MAC SDU obtained from Msg3 buffer. 
Observation 1: In case the response to the contention-free BFR is a DL assignment, the previous MAC SDU obtained from Msg3 buffer will have no chance for transmission by HARQ.
However, it is true that the response can be a UL grant. After checking the procedure in the agreed Option 1 as follows, 
	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;  - response grant
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: - no matter it is a new tranmission or retransmission attempt
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; - forcing a new transmission
5>
obtain the MAC PDU to transmit from the Multiplexing and assembly entity.


The MAC entity will force a new transmission as long as the response is an UL grant and there is a MAC PDU in the Msg3 buffer, i.e. it is the subsequent CFRA after the CBRA during the RA procedure. However, given that it is likely that BFD occurs for a UE in RRC_CONNECTED with on-going transmission or reception, which means it is possible that the response can be an UL grant for a retransmission attempt requested by the NW. For instance, the UE has data available in HARQ process buffer # 2 and wait for the retransmission request. While the UE detects the beam failure and trigger the BFR and switch between CBRA and CFRA occurs. Then, the NW would like to request the retransmission for HARQ process #2 by sending the response UL grant to the contention-free BFR. 
Observation 2: It is possible that the response to the contention-free BFR is an UL grant for a retransmission request from the NW.
In case of the retransmission request, it can be observed that the procedure of Option 1 still has some issues. More specifically, forcing Msg3 rebuilt and sending the rebuilt MAC PDU by using the UL grant can not resolve the issue, but waste of the resource for an intended retransmission chance. The reason is obvious, which the NW will try to combine the received TB with the TB of rebuilt MAC PDU for decoding, resulting in a decode failure. 
Proposal 1: Forcing transmission of the rebuilt Msg3 MAC PDU cannot resolve the loss of previous MAC SDU in Msg3 buffer but waste of the retransmission chance if the response is an UL grant for a retransmission attempt. 
In order to solve the identified issue, there can be several alternatives for further discussions. 
Alternative 1: Do nothing in R15. 

Given Observation 1 and 2, Msg3 rebuilding does not always resolve the issue, which is only beneficial in the case of the new transmission request for the response. But it has been discussed for many times and we think it is better not to change the principle of “Msg2 rebuilt”.
Alternative 2: Add the check of NDI and Msg2 rebuilding is only enabled when the NDI is toggled.
Alternative 3: Put a restriction in the spec saying that in this case, the UE is expected to receive the new transmission request for the response UL grant.
Proposal 2: RAN2 to discuss the following two options to handle the Unnecessary Msg3-rebuilding.
· Opt 1: Add the check of NDI and Msg2 rebuilding is only enabled when the NDI is toggled.
· Opt 2: The UE is expected to receive a new transmission request for the response UL grant.
In addition, a CR by implementing above two alternatives based on IPA CR [1] can be found in [2] for discussions.
3. Conclusion
We further checked the agreed Msg3 rebuilding procedure and identify some issues to be addressed, and have the following observation and proposals.
Observation 1: In case the response to the contention-free BFR is a DL assignment, the previous MAC SDU obtained from Msg3 buffer will have no chance for transmission by HARQ.
Observation 2: It is possible that the response to the contention-free BFR is an UL grant for a retransmission request from the NW.
Proposal 1: Forcing transmission of the rebuilt Msg3 MAC PDU cannot resolve the loss of previous MAC SDU in Msg3 buffer but waste of the retransmission chance if the response is an UL grant for a retransmission attempt. 

Proposal 2: RAN2 to discuss the following two options to handle the Unnecessary Msg3-rebuilding.

· Opt 1: Add the check of NDI and Msg2 rebuilding is only enabled when the NDI is toggled.
· Opt 2: The UE is expected to receive a new transmission request for the response UL grant.
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