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In last two meetings, Msg3 handling when UE switches from CBRA to CFRA was discussed. A first agreement was achieved that the Msg3 initially prepared for the CBRA attempt should be rebuilt to be sent after the successful CFRA in order not to lose any user data:
	Rebuild MSG3 (somehow, maybe w restriction)



However no CR could be agreed and the issue was postponed.
In this contribution, we look at the issue from another angle, recalling that Msg3 in LTE is only present during a contention-based procedure, and is never used within a contention-free procedure. Hence this is what should be fixed in first place, resulting in a cleaner solution, more aligned with legacy RACH procedure. We also include the above agreement in the solution for completeness.
Discussion
The issue is summarized in Figure 1: a UE is provided consecutively with two UL grants with different sizes during a Random Access procedure. This can only occur if the UE first attempt a CBRA resulting in an unsuccessful contention resolution due to either non-matching Msg4 or contention resolution timer expiry. Then upon assessing the preamble resources for resuming an attempt, CFRA resources meet the selection criterion and a CFRA is initiated, which ends up being successful. Since both UL grants following CBRA and CFRA (except for BFR) are delivered via RAR,
1) they both use HARQ Process #0; and
2) the HARQ entity takes its MAC PDU from the Msg3 buffer:
	3>	if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random Access Response:
4>	obtain the MAC PDU to transmit from the Msg3 buffer.
3>	else:
4>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;


This results in a potential Msg3 PDU size mismatch with UL grant upon CBRA -> CFRA switching. 


[bookmark: _Ref524944706]Figure 1: Msg3 PDU size mismatch with UL grant upon CBRA -> CFRA switching

However, the bug comes from the fact that, in NR, the UL transmission following CFRA takes its PDU from the (non-empty) Msg3 buffer, although in legacy LTE, it never does since the Msg3 buffer is always empty (because flushed upon RA initiation), and rather behaves as depicted in Figure 2:


[bookmark: _Ref524945669]Figure 2: Msg3 is never used by CFRA in LTE
In other words, the above yellow highlighted condition “if there is a MAC PDU in the Msg3 buffer” is sufficient in LTE to characterize a CBRA procedure, and a CFRA procedure will never meet this condition. But NR MAC inherited from the same text, unmodified, which is at the origin of this confusion. Hence, NR should stick to the LTE behavior also upon CBRA -> CFRA switching by preventing the UL grant to use Msg3 PDU if the RAR is in response to a CF preamble.

Observation 1: The condition “if there is a MAC PDU in the Msg3 buffer” is sufficient in LTE to characterize a CBRA procedure, and a CFRA procedure will never meet this condition.
Proposal 1: As in LTE, NR MAC HARQ entity should take the MAC PDU from the Msg3 buffer only if the UL grant is received in a Random Access Response to a contention-based preamble. 
Now we need to align the solution with the agreement that upon CBRA -> CFRA switching the content of Msg3 should be rebuilt, thus guaranteeing no loss of user data. Since this issue only occurs in RRC_CONNECTED, a C-RNTI MAC CE will have been inserted in the Msg3. However, the C-RNTI MAC CE is no longer useful and should be excluded from this rebuild. Hence, in case of successful CFRA completion, if the Msg3 buffer is non-empty, the MAC entity indicates to the Multiplexing and assembly entity to include in the subsequent uplink transmission the Msg3 sub-PDUs except the C-RNTI MAC CE.

Observation 2: The content of Msg3 should be rebuilt except the C-RNTI MAC CE, which is no longer useful.
Proposal 2: Upon successful CFRA completion, if the Msg3 buffer is non-empty, the MAC entity indicates to the Multiplexing and assembly entity to include in the subsequent uplink transmission the Msg3 sub-PDUs except the C-RNTI MAC CE. 
The solution is illustrated in Figure 3:


[bookmark: _Ref524947499]Figure 3: Solution for Msg3 handling upon CFRA successful completion
It was argued that it might not be possible for the Multiplexing and assembly procedure to include all (if any) the Msg3 MAC sub-PDUs in the next UL transmission(s) when the size of the 2nd UL grant is smaller than that of the 1st UL grant, thus delaying the transmission of the content of Msg3. However, although possible, we believe this is a rare event and most of the time the UL grant provided following a contention-free access will be larger than that following a contention-based access. Therefore we prefer to stick to a simple solution, as provided in [1]. 
Conclusion 
In this contribution, we discussed the issue of using the Msg3 MAC PDU for an UL grant delivered upon CFRA procedure successful termination and get below observations and proposals. We provide an associated CR in [1].
Observation 1: The condition “if there is a MAC PDU in the Msg3 buffer” is sufficient in LTE to characterize a CBRA procedure, and a CFRA procedure will never meet this condition.
Proposal 1: As in LTE, NR MAC HARQ entity should take the MAC PDU from the Msg3 buffer only if the UL grant is received in a Random Access Response to a contention-based preamble. 
Observation 2: The content of Msg3 should be rebuilt except the C-RNTI MAC CE, which is no longer useful.
Proposal 2: Upon successful CFRA completion, if the Msg3 buffer is non-empty, the MAC entity indicates to the Multiplexing and assembly entity to include in the subsequent uplink transmission the sub-PDUs except the C-RNTI MAC CE. 
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