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1	Introduction
In the recent RAN2 meetings the UE behaviour for the case of switching between CFRA and CBRA was discussed. This contribution outlines one general problem with the current specified RACH procedure due to the support of switching between a contention-free and contention-based random access.

2	Discussion
In NR UE may end up switching between CFRA and CBRA based on the selected beam for each RA resource selection. For example for the Handover case, where the UE is configured with CFRA resources but at the time of Random Access resource selection, none of the SSBs having a configured CFRA resource are above the selection threshold, UE will fall back to CBRA. In case that Contention Resolution fails, UE starts with Random Access Resource selection with may now happen on a contention-free basis.
For the contention-free random access case, UE may in response to a received Random Access Response message process the received UL grant and obtain the TB from Msg3 buffer (for cases when UE had performed CBRA before) as specified in section 5.1.4. Furthermore since the Random Access procedure is considered as successfully completed when RAR was successfully received, UE will perform the actions as specified in section 5.1.6. Here it is specified that UE shall flush the HARQ buffer used for the transmission of the MAC PDU in the Msg3 buffer.
As can be seen in section 5.1.4, UE first processes the received UL grant in a RAR before considering the RACH procedure successfully completed and performing the corresponding actions in section 5.1.6, i.e. HARQ buffer flushing. Therefore a UE following the order specified by the procedural text in TS38.321 section 5.1.4 will upon reception of RAR obtain the TB stored in the Msg3 buffer and store it in the HARQ buffer of HARQ process 0 and then subsequently flush the HARQ buffer of HARQ process 0 (since RACH procedure was completed).
Observation1: Current specified RACH behaviour may lead to unwanted HARQ buffer flushing and subsequently prevents transmission of MAC PDU in Msg3 buffer

	5.1.4	Random Access Response reception

Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the MAC entity shall:

1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	start the ra-ResponseWindow configured in BeamFailureRecoveryConfig at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;
2>	monitor the PDCCH of the SpCell for response to beam failure recovery request identified by the C-RNTI while ra-ResponseWindow is running.
1>	else:
2>	start the ra-ResponseWindow configured in RACH-ConfigCommon at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while the ra-ResponseWindow is running.
1>	if notification of a reception of a PDCCH transmission is received from lower layers; and
1>	if PDCCH transmission is addressed to the C-RNTI; and
1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	consider the Random Access procedure successfully completed.
1>	else if a downlink assignment has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded:
2>	if the Random Access Response contains a MAC subPDU with Backoff Indicator:
3>	set the PREAMBLE_BACKOFF to value of the BI field of the MAC subPDU using Table 7.2-1, multiplied with SCALING_FACTOR_BI.
2>	else:
3>	set the PREAMBLE_BACKOFF to 0 ms.
2>	if the Random Access Response contains a MAC subPDU with Random Access Preamble identifier corresponding to the transmitted PREAMBLE_INDEX (see subclause 5.1.3):
3>	consider this Random Access Response reception successful.
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 subclause 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 Serving Cell for the Random Access procedure is SRS-only SCell:
6>	ignore the received UL grant.
5>	else:
6>	process the received UL grant value and indicate it to the lower layers.
4>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble(s):
5>	consider the Random Access procedure successfully completed.
4>	else:
5>	set the TEMPORARY_C-RNTI to the value received in the Random Access Response;
5>	if this is the first successfully received Random Access Response within this Random Access procedure:
6>	if the transmission is not being made for the CCCH logical channel:
7>	indicate to the Multiplexing and assembly entity to include a C-RNTI MAC CE in the subsequent uplink transmission.
6>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity and store it in the Msg3 buffer.




	[bookmark: _Toc517229789]5.1.6	Completion of the Random Access procedure

Upon completion of the Random Access procedure, the MAC entity shall:

1>	discard explicitly signalled contention-free Random Access Resources except contention-free Random Access Resources for beam failure recovery request, if any;
1>	flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer.



 
The procedural text in section 5.1.4 and section 5.1.6 was mainly copied from LTE specifications. However it should be noted that the above described problem is NR-specific and doesn’t occur for LTE, since for CFRA there is no MAC PDU stored in the Msg3, i.e. no flushing of the HARQ buffer used for the transmission of the MAC PDU stored in Msg3 buffer.  
In order to avoid the unwanted HARQ buffer flushing we propose to add the condition in section 5.1.6 that UE only flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer upon completion of RACH procedure for cases when the Random Access Preamble was selected by the MAC entity among the contention-based Random Access Preamble(s).
Proposal 1: UE shall only flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer upon completion of RACH procedure for cases when the Random Access Preamble was selected by the MAC entity among the contention-based Random Access Preamble(s).
 A corresponding CR can be found in [1].
3	Conclusion
The contribution discusses a problem with the current specified RACH procedure. It’s proposed to agree on the following:
Proposal 1: UE shall only flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer upon completion of RACH procedure for cases when the Random Access Preamble was selected by the MAC entity among the contention-based Random Access Preamble(s).
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