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1. INTRODUCTION
RAN2 (#99bis) has agreed to a threshold for a beam selection during handover: 
Agreements
1	Dedicated RACH resources (if provided) where the beam quality measured on the associated NR-SS or CSI-RS is above a threshold are prioritized. Common NR-SS threshold and a dedicated NR-SS/CSI-RS threshold, if required, is configured in handover command.
2	The order to access the dedicated RACH resources is up to UE implementation 

Agreements for handover and PSCell change involving RACH:
1	UE shall not switch to contention-based RACH resources if there are dedicated RACH resources fulfilling the quality threshold specified above
2	Same behaviour as for LTE for T304 and T307 

This document discusses an issue occurred when UE switches from CBRA to CFRA in one random access procedure for handover.
2. DISCUSSION
According to the current MAC specification [1], a UE selects contention-free random access resource associated with SSBs (CSI-RS), if provided by RRC, if at least one SSB (CSI-RS) with SS-RSRP (CSI-RSRP) above rsrp-ThresholdSSB (csirs-Threshold) amongst the associated SSBs (CSI-RSs) is available. If there is no such beam that meets up the quality requirement, the UE may select contention-based random access resource and perform random access preamble transmission. 
5.1.2	Random Access Resource selection
[…]
1>	else if the ra-PreambleIndex has been explicitly provided by either PDCCH or RRC; and
1>	if the ra-PreambleIndex is not 0b000000; and
1>	if contention-free Random Access Resource associated with SSBs or CSI-RS have not been explicitly provided by RRC:
	2>	set the PREAMBLE_INDEX to the signalled ra-PreambleIndex.
1>	else if the contention-free Random Access Resources associated with SSBs have been explicitly provided by RRC and at least one SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs is available:
	2>	select an SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs;
	2>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SSB.
1>	else if the contention-free Random Access Resources associated with CSI-RSs have been explicitly provided by RRC and at least one CSI-RS with CSI-RSRP above csirs-Threshold amongst the associated CSI-RSs is available:
	2>	select a CSI-RS with CSI-RSRP above csirs-Threshold amongst the associated CSI-RSs;
	2>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS.
1>	else:
	2>	if at least one of the SSBs with SS-RSRP above rsrp-ThresholdSSB is available:
		3>	select an SSB with SS-RSRP above rsrp-ThresholdSSB.
	2>	else:
		3>	select any SSB.
 
If the contention-based random access resource is selected and contention resolution is considered not successful, the UE performs next random access resource selection. Since it takes a fair amount of time for ra-ContentionResolutionTimer to expire and for the UE to delay the next random access resource selection by the backoff time, the quality of the beam associated with contention-free random access resource may become qualified. The UE then selects contention-free random access resource and performs random access preamble transmission.
Observation 1: A UE may switch between contention-based random access and contention-free random access during a single random access procedure.

If the random access procedure is for handover, msg3 contains the (complete or part of) Handover complete message to confirm the handover, along with an uplink Buffer Status Report, whenever possible, to the target gNB. The UE would start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission. If the target gNB fails to receive msg3, the UE would not receive the response from the gNB and the UE would perform the Random Access Resource selection procedure again after the ra-ContentionResolutiontimer expires and after the backoff, if applied.
If the UE switches to contention-free random access, the UE will not transmit handover complete message since the message was already submitted from upper layers and stored in msg3 buffer.


Figure 1: A UE switches from contention-based to contention-free random access procedure.

Observation 2: The UE will not transmit handover complete message in msg3 buffer when the UE performs a contention-free random access after performing a contention-based random access during one random access procedure for handover.

Since there’s no handover complete message transmitted from the UE, the target gNB CU cannot be aware of the completion of the handover. The target gNB CU therefore would not send a path switch request message to AMF to trigger 5CG to switch the DL data path towards the target gNB.
Observation 3: There will be a delay in path switch request if the UE does not transmit handover complete message.

Based on above observation, we propose the following UE behaviour to be performed during random access procedure:
Proposal: During random access resource selection for handover, the UE shall not select random access preamble among the contention-free Random Access Preamble if Msg3 has been transmitted in the current random access procedure.
3. CONCLUSION
To prevent interruption or delay of completion of random access procedure, we have the following observations and proposal for the UE involving in random access procedure:
Observation 1: A UE may switch between contention-based random access and contention-free random access during a single random access procedure.
Observation 2: The UE will not transmit handover complete message in msg3 buffer when the UE performs a contention-free random access after performing a contention-based random access during one random access procedure for handover.
Observation 3: There will be a delay in path switch request if the UE does not transmit handover complete message.
Proposal: During random access resource selection for handover, the UE shall not select random access preamble among the contention-free random access preamble if Msg3 has been transmitted in the current random access procedure.
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5. TEXT PROPOSAL
5.1.2	Random Access Resource selection
[…]
1>	else if the ra-PreambleIndex has been explicitly provided by either PDCCH or RRC; and
1>	if the ra-PreambleIndex is not 0b000000; and
1>	if contention free PRACH resource associated with SS blocks or CSI-RS have not been explicitly provided by RRC:
2>	set the PREAMBLE_INDEX to the signalled ra-PreambleIndex.
1>	else if the contention free PRACH resources associated with SS blocks have been explicitly provided by RRC and at least one SS block with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks is available and Msg3 has not yet been transmitted:
2>	select an SS block with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks;
2>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SS block.
1>	else if the contention free PRACH resources associated with CSI-RSs have been explicitly provided by RRC and at least one CSI-RS with CSI-RSRP above csirs-dedicatedRACH-Threshold amongst the associated CSI-RSs is available and Msg3 has not yet been transmitted:
2>	select a CSI-RS with CSI-RSRP above csirs-dedicatedRACH-Threshold amongst the associated CSI-RSs;
2>	set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS.
[…]
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