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1. INTRODUCTION
In the previous meeting RAN2#AH-1807, an issue regarding possible data loss in Msg3 when switching from CBRA to CFRA has been discussed:

R2-1810157	Msg3 handling when switching from CBRA to CFRA	Nokia, Nokia Shanghai Bell	discussion	Rel-15	NR_newRAT
Noted
R2-1810158	Correction to preamble group selection for CBRA	Nokia, Nokia Shanghai Bell	CR	Rel-15	38.321	15.2.0	0247	-	F	NR_newRAT
Postponed
R2-1810084	UE switch from CBRA to CFRA and possible issues	Ericsson	discussion	Rel-15	NR_newRAT-Core
Noted
DISCSUSSION on 3 papers above
· Samsung think the issue is there, and the UE should rebuild the MAC PDU in all cases. 
· Lenovo think the Nokia solution is simpler. 
· ASUStek think that it is not good to restrict preamble group A
· CATT also think that the UE should rebuild the MAC PDU. 
· Ericsson think that the Nokia solution means that for CFRA the grant size would always need to be the same as for CBRA group A, which is a serious restriction. Nokia agrees this is the consequence. 
· LG wonders if the Nokia solution really works, as CBRA grant for group A doesn’t need to be one and the same. 
· ASUStek wonders if rebuild of the MAC PDU is a new behavior. 
· Google think that if the PDU is rebuilt, LCP etc need to be redone, and don’t understand how that can work. 
· Leonovo think that we should not loose that data.
· ASUStek think that also for Beam Failure, MSG3 data will be lost. 
· Chair: there seems to be support to not lose the data at CFRA/CBRA switch, but not how to do this. 
Postpone

This document further analyzes the issues when UE switches from CBRA to CFRA in one random access procedure and the possible solutions to address the issues.
2. DISCUSSION
As mentioned in previous contributions in RAN2#AH-1807 (R2-1810157, R2-1810084), when performing a Random Access Procedure, a UE may switch from CBRA to CFRA due to dynamic changes of quality of beams. If the size of the uplink grant given by the Random Access response in CFRA is different from the size of generated Msg3 MAC PDU in the Msg3 buffer, there will be undefined behaviour and a possible chance of losing data stored in Msg3 buffer. 
An example is shown in Figure 1 as a UE is performing a random access procedure for handover. The UE first performs CBRA and assembles an Msg3 MAC PDU according to Random Access response RAR1. Then, a transmission failure occurs and the UE performs a second Random Access Preamble selection and selects a Contention-free preamble. The network may provide an uplink grant in RAR2 with a size different from RAR1 since the network does not know the two preambles are from the same UE for the same Random Access Procedure. Upon receiving RAR2, the UE considers the Random Access Procedure successfully complete and obtains the MAC PDU in Msg3 buffer according to the specification. However, the MAC PDU may not be able to transmit properly if the size of the UL grant in RAR2 is different from the one given in RAR1.


Figure 1: A UE switches from CBRA to CFRA in a RA procedure for handover.

Several solutions have been brought up and discussed regarding this issue. In R2-1810157, it is proposed that for RA procedure provided with CFRA resources, in case of CBRA preamble transmission the UE shall apply preambles from preamble group A. While the proposal solves the possible size misalignment between uplink grants provided in different random access responses, it confines the UE to always selecting preambles from preamble group A for CBRA. In R2-1810084, it is proposed that the UE should rebuild the MAC PDU if the CFRA grant in the random access response is larger than the one from the previous CBRA grant. Besides the concern that rebuilding a MAC PDU in a Msg3 buffer may be a new behaviour and may affect logical channel prioritization and multiplexing and assembly procedure, the solution does not completely solve the situation when the RAR uplink grant in CFRA is smaller than the RAR uplink grant in CBRA.

Moreover, another issue occurs when the Random Access procedure is initiated for a beam failure recovery procedure. According to the specification, the contention-free Random Access Procedure for beam failure request is considered complete when receiving a PDCCH transmission addressed to the MAC entity’s C-RNTI (without receiving a Random Access Response):
[bookmark: _Toc517229787]5.1.4	Random Access Response reception
[…]
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.
[…]

The issue is illustrated in Figure 2. The UE first performs a contention-based random access procedure for beam failure recovery and generates a Msg3 MAC PDU. The Msg3 in HARQ buffer fails to transmit to gNB and the UE then performs a second random access preamble selection and selects a contention-free Random Access Preamble. The gNB sends a PDCCH transmission to the UE addressed to the UE’s C-RNTI and the UE considers the RA procedure successfully completed and flushes the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer. However, the UE will not transmit the data from Msg3 buffer since there are no uplink grants in random access responses in CFRA for beam failure recovery.


Figure 2: A UE switches from CBRA to CFRA in Random Access Procedure for BFR.

Observation 1: For a Random Access Procedure initiated for beam failure recovery request, the network will not provide an uplink grant in a random access response in CFRA, and the data in Msg3 buffer generated in a previous CBRA will not be able to be transmitted.

To solve the above possible issues when a UE switches from CBRA to CFRA, we prefer a unified solution to cover all cases (e.g. a random access procedure for handover/ beam failure recovery). Therefore, we propose that 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. This prevents the UE from receiving different uplink grant sizes for transmitting data in Msg3 buffer and also ensures that the UE will be able to receive uplink grant in a random access response to transmit Msg3 data if the random access procedure is initiated for beam failure recovery.

Proposal: During random access resource selection, 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 loss of data in Msg3 when switching from CBRA to CFRA, we have the following observations and proposal for the UE involving in random access procedure:
Observation 1: For a Random Access Procedure initiated for beam failure recovery request, the network will not provide an uplink grant in a random access response in CFRA, and the data in Msg3 buffer generated in a previous CBRA will not be able to be transmitted.
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.
The corresponding CR is provided in [1].
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