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1 Introduction
In the RAN2 #102 meeting, following agreements regarding RACH procedure in NR-U have been made [1]:
RAN 2 #102 agreements:
1. Both CBRA and CFRA are supported. Changes for NR-U operation will be studied.

2. 4-step and 2 step CBRA procedure will be studied in conjunction with RAN1 progress.
3. We will review the agreements made during Rel-14 eLLA WI regarding the random procedure to determine if they can be solution for CFRA access for NR-U.
In this contribution, we would like to discuss some necessary modifications to RACH procedure to let it adapt to the NR-U system, and finally present our proposals.  
2 Discussion

2.1 Taking advantage of licensed frequency to assist UE in accessing to the NR-U system
With no doubt, during exchange of each message in the RACH procedure, LBT mechanism could bring additional uncertainty in such way that the transmitter may decide to postpone the message transmission once it detects the non-availability of the channel. Compared with the 2-step CBRA or CFRA procedure, 4-step CBRA may suffer from more serious issue of cumulative uncertainty, since the UE and gNB need to experience more message exchange to be accomplished in the whole procedure.   
Observation 1: compared with the 2-step CBRA or CFRA procedure, 4-step CBRA may suffer from more serious issue of cumulative uncertainty, since the whole procedure needs to experience more message exchange to be accomplished.
Conventionally, the 4-step RACH procedure should be implemented by the PCell or PSCell independently. According to [2], NR-U cell could be a PSCell while LTE or NR licenced cell playing the role of the PCell in the dual connectivity scenario. Considering that in such cases, NR-U cell is often provided as a complementary data tunnel towards the UE, and therefore is in close proximity to the NR or LTE cell. As a result, we propose to study a new mechanism in which NR licenced UL or DL could be taken advantage to assist UE to access to the NR-U cell. For example, msg1 and/or msg3 are/is transmitted via NR-U UL channel while msg2 and/or msg4 are/is transmitted via NR/LTE licenced channel. The reason for these sorts of operations could be NR-U gNB has found that LBT is always failed on the NR-U DL/UL channel. In this way, we expect that the number of occasions for LBT could be reduced and hence the uncertainty underlying the RACH procedure for NR-U system could be dropped.       
Proposal 1: we kindly propose RAN 2 to study new mechanism in which NR licenced UL or DL could be taken advantage to assist UE to access to the NR-U cell.
2.2 Analysis of the parameters should be modified to adapt to the RACH in NR-U system
In conventional RACH procedure in NR or LTE, back-off mechanism by which UE may re-initialise the RACH procedure if no response message from gNB is received in a pre-defined time duration is implemented. However, in NR-U, provided LBT is implemented, gNB or UE will not transmit message that is due until the channel is cleared. Given comparable values of pre-defined time duration configured for NR-U and NR licensed frequency, UE may experience more back off in random access procedure in NR-U than NR, which is of course not what we desire. 
From [3], we could find that there are two parameters related to back off in RACH-- ra-ResponseWindow and ra-ContentionResolutionTimer. Specifically, when ra-ResponseWindow is running, the UE will monitor the RAR using RA-RNTI or C-RNTI; when ra-ResponseWindow expires due to no RAR being received, the UE will stop monitoring the RAR and will re-initialise the RACH procedure with back-off time set to 0. Similarly, ra-ContentionResolutionTimer could be triggered or restarted, after msg3 has been transmitted or msg3 HARQ retransmission has been made. When it is running, the UE will monitor the PDCCH for the reception of the msg4; After it expires, the UE will stop monitor the PDCCH and re-initialise the RACH procedure.
From the description shown above, it could be found that transmission delay of msg2 and msg4 from gNB and msg3 HARQ from UE due to LBT failure could all cause the UE to back off and re-initialise another new RACH procedure. As a result, the values of these two parameters should be enlarged to some extent, compared with conventional NR system. However, setting too large values to them may slow down the RACH re-initialization, which should be avoided. Moreover, we think that it should be reasonable that UE restart ra-ContentionResolutionTimer automatically, if UE itself could not send msg3 HARQ only due to LBT failure. Therefore, we propose RAN2 to study how to set proper values for the ra-ResponseWindow and ra-ContentionResolutionTimer and review related back off mechanism to adapt to the RACH procedure in NR-U system.
Proposal 2: we kindly propose RAN2 to study how to set proper values for ra-ResponseWindow and ra-ContentionResolutionTimer and review related back off mechanism to adapt to the RACH procedure in NR-U system. 
2.3 Analysis of impacts enforced on the beam failure detection in the NR-U
In the NR system, the SINR of reference signal is used to derive BLER of the PDCCH. If the BLER is higher than a certain threshold, BFI is claimed in the PHY and transferred to the MAC. Meanwhile, the counter for the BFI will be incremented by 1. If at some point later, the value of the BFI counter exceeds a pre-defined threshold, the MAC layer of the UE will claim the occurrence of the beam failure and trigger a RACH to recovery from the situation. However, in the NR-U system, due to the potential LBT failure, the gNB may decide not to transmit BFD reference signal. In such cases, the BFD timer started since the reception of the last BFI may expire, and hence the BFI counter will be reset. Therefore, it could be found that in these sorts of cases, the UE in practice needs to trigger a BFR procedure lost the opportunity. So, we propose RAN2 to study how to adjust the procedure of beam failure detection to work well in NR-U system.
Proposal 3: we kindly propose RAN2 to study how to adjust the procedure of beam failure detection to let it work well in NR-U system. 
4. Conclusions

In this contribution, we have made following observation and proposals:

Observation 1: compared with the 2-step CBRA or CFRA procedure, 4-step CBRA may suffer from more serious issue of cumulative uncertainty, since the whole procedure needs to experience more message exchange to be accomplished.
Proposal 1: we kindly propose RAN 2 to study new mechanism in which NR licenced UL or DL could be taken advantage to assist UE to access to the NR-U cell.

Proposal 2: we kindly propose RAN2 to study how to set proper values for ra-ResponseWindow and ra-ContentionResolutionTimer and review related back off mechanism to adapt to the RACH procedure in NR-U system. 
Proposal 3: we kindly propose RAN2 to study how to adjust the procedure of beam failure detection to work well in NR-U system. 
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