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1 Introduction
In the RAN2 #103 meeting, following agreements regarding RACH procedure in NR-U have been made [1]:
In additional, regarding 2-step RACH, following agreements have been achieved:

In this contribution, firstly, we analyse the reason why the capacity of random access in the NR-U system is reduced, in comparison to the NR system. Secondly, we analyse the serious problem of BFR false negative triggering due to the LBT failure at the gNB side.
2 Discussion

2.1 The importance of reducing payload size of messages in the RACH procedure.
For unlicensed frequency spectrum, LBT mechanism will be applied, which implies that UE/gNB will check the availability of the channel prior to the transmission of the messages used in RACH procedure.  Therefore, to counteract the uncertainty brought by LBT, 2-step RACH procedure has been brought up to the table for discussion during the last a few meetings. From our point of view, 2-step RACH has two main advantages. Firstly, it reduces the LBT chances and therefore could accelerate the RACH procedure of the UE. Secondly, since frequencies of the channel being occupied for one UE’s RACH procedure could be halved, the sparsity of the channel could be benefited from it. 
Observation 1: 2-step RACH procedure has two advantages. Firstly, it reduces the LBT chances and therefore could accelerate the RACH procedure of the UE. Secondly, since frequencies of the channel being occupied for one UE’s RACH procedure could be halved, the sparsity of the channel could be improved by taking advantage of the 2-step RACH procedure.
With respect to the contents of the first message and second message, with no doubt, UE ID must be included in them for contention resolution. Specifically, in the first message, UEs accessing to the network need to send their UE ID. Then, at gNB side, after the first message arrives, gNB will decode and then echo back only one UE ID---the one belonging to the winner UE. In this way, the contention resolution is finished. From our point view, there are several requirements of the UE ID used, which are indicated in the following bullets：
· Security guarantee: for security reasons, the UE IDs such as IMSI should be avoided to be used as UE ID to be transmitted via the air interface. Exposure of IMSI over the air interface could result in serious problems. For instance, eavesdropper could take advantage of the IMSI to track users illegally.
· Uniqueness: Note that the inclusion of UE ID in the two messages is for contention resolution. Suppose two UEs in the contention resolution harnessing two identical UE IDs, they will not find who could win the contention when the gNB feedback the second message to them, which will result in chaos.

· Payload size: from our point of view, the payload size of the UE ID should be reduced, compared with the size of the one used in the NR system. The benefits are in two-folds. Firstly, UE’s power consumption of transmitting message during RACH procedure could be reduced. Secondly, more importantly, the sparsity of the channel could be improved. In this way, more traffic could be accommodated on the unlicensed radio spectrum, which implies that the overall capacity of the unlicensed channel could be improved.
Observation 1: for the benefits of the NR-U system, there are several requirements of the UE ID used in the RACH procedure: security guarantee, uniqueness, payload size. 
Bearing the three mentioned requirements in mind, we propose RAN2 kindly to discuss the detailed format and derivation method of the UE ID employed during RACH procedure.
Proposal 1: we propose RAN2 kindly to discuss the detailed format and derivation method of the UE ID employed during RACH procedure.
2.2 Discussion of design of payload used in message A
In conventional NR system, msg1 is sent on PRACH resource. Firstly, the NR system will notify of the UE triggering RACH procedure of the index of the root sequence. Then, according to the index of the preamble chosen by UE, the root sequence will be shifted cyclically to generate the preamble. At the gNB side, when receiving the preamble, correlation calculation will be applied to find out the index of the preamble UE is using for RACH procedure. In this way, the TA adjustment will not be required at the UE before sending the preamble.
However, for the payload, which is agreed to be UE ID-like signal, it remains questionable how to receive it without TA adjustment. In our understanding, specification work from RAN1 is required to define the payload used in message A.
Proposal 2: RAN2 to wait for specification work related to the definition of the message A payload signal to be finished in RAN1. 
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.
Observation 2: the absence of BFD reference signal due to LBT failure at gNB will cause the expiration of the BFD timer maintained at UE and therefore cannot rigger a BFR in time at UE side.
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. 
1. Conclusions

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

Observation 1: for the benefits of the NR-U system, there are several requirements of the UE ID used in the RACH procedure: security guarantee, uniqueness, payload size. 
Observation 2: the absence of BFD reference signal due to LBT failure at gNB will cause the expiration of the BFD timer maintained at UE and therefore cannot rigger a BFR in time at UE side.
Based on these observations, proposals are made as follows:
Proposal 1: we propose RAN2 kindly to discuss the detailed format and derivation method of the UE ID employed during RACH procedure.

Proposal 2: RAN2 to wait for specification work related to message A payload signal definition to be finished in RAN1. 
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. 
RAN 2 #103 agreements:


RAN2 assumes that RACH may be enhanced by additional opportunities, e.g., in time or frequency domain, FFS which messages the additional opportunities apply to.


Will study the model of single-RACH procedure. FFS multiple parallel procedure model.


Will study impact to PREAMBLE_TRANSMISSION_COUNTER, PREMABLE_POWER_RAMPING_COUNTER, ra-RepsonseWindow, ra-ContentionResolutionTimer.


It is FFS if LBT failure knowledge would be used in MAC (if available), e.g. to decide whether to increment counters PREAMBLE_POWER_RAMPIING_COUNTER, PREMBLE_TRANSMISSION_COUNTER, or start stop of timers.











RAN2 assumes that all random access triggers in 38.300 9.2.6 may be applicable for 2-step CBRA








