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Introduction
During the NR-U SI, various options to alleviate the impacts of LBT failures on the random access procedure were discussed.  The following text related to supporting additional transmission opportunities for the RACH messages was included in TR 38.889 [1]:
“However, in order to alleviate the impact of LBT failures further, additional opportunities for the RACH messages may be introduced, e.g. in time or frequency domain, for both 4-step and 2-step RACH.”
Additional RA Msg1 opportunities was also discussed in RAN2 email discussion [105#50][NR-U] RACH 4-step and SR. Three options were considered: additional opportunities across different LBT sub-bands within a BWP, additional opportunities across different UL BWPs and additional opportunities across serving cells/carriers.  Of the companies supporting a choice between these options the majority identified a preference for additional opportunities across different LBT sub-bands within a BWP.
In this contribution, we discuss our views related to the introduction of additional opportunities for the RACH messages and make some observations and proposals.
Discussion
[bookmark: _Hlk525905422]For Msg1 transmission, additional transmission opportunities in the time domain are beneficial.  However, the channel access probabilities for transmission opportunities that are multiplexed in time may be highly correlated—especially if they are grouped closely together in time.  Increasing the time between the transmission opportunities helps to reduce the correlation, but also increases latency.
Observation 1:  The channel access probabilities for transmission opportunities that are multiplexed in time may be highly correlated—especially if they are grouped closely together in time.
For wideband carriers, the channel may be partitioned into 20 MHz sub-bands, where LBT is performed on each sub-band independently [1].  Configuring additional RACH resources across multiple LBT sub-bands may provide additional robustness without increasing latency.  Therefore, for NR-U, it should be evaluated to configure additional RACH resources across LBT sub-bands at least at RRC CONNECTED mode.
Observation 2:  Configuring additional RACH resources across multiple LBT sub-bands may provide additional robustness without increasing latency.
Proposal 1:  For NR-U, it should be evaluated to configure additional RACH resources across LBT sub-bands at least for RRC CONNECTED mode.
In R1-1901040 [2], an observation was made that frequency domain enhancements would not have much benefit for initial access.  This is because for initial access, Msg1 is transmitted on the initial active UL BWP, which is likely to be ≤ 20 MHz.  Therefore, when discussing the configuration of additional RACH resources across LBT sub-bands, RAN1 should also discuss whether this will be applicable for UEs in RRC IDLE/RRC INACTIVE mode or only for UEs in RRC CONNECTED mode.
Proposal 2:  When discussing the configuration of additional RACH resources across LBT sub-bands, RAN1 should also discuss whether this will be applicable for UEs in RRC IDLE/RRC INACTIVE mode or only for UEs in RRC CONNECTED mode.
Conclusion
In this contribution, we discuss our views related to the introduction of additional opportunities for the RACH messages and make the following observations and proposals:
Observation 1:  The channel access probabilities for transmission opportunities that are multiplexed in time may be highly correlated—especially if they are grouped closely together in time.
Observation 2:  Configuring additional RACH resources across multiple LBT sub-bands may provide additional robustness without increasing latency.
Proposal 1:  For NR-U, it should be evaluated to configure additional RACH resources across LBT sub-bands at least for RRC CONNECTED mode.
Proposal 2:  When discussing the configuration of additional RACH resources across LBT sub-bands, RAN1 should also discuss whether this will be applicable for UEs in RRC IDLE/RRC INACTIVE mode or only for UEs in RRC CONNECTED mode.
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