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[bookmark: _Ref165266342]Introduction
In the last RAN2#107bis meeting, some agreements with regard to RACH procedure have been achieved [1], which are given as follows,
[bookmark: OLE_LINK5]From RAN2 point of view it is beneficial to include LSB of SFN in the DCI.  The same design is desirable to be used for 2-step RACH. Write LS to RAN1 to ask if there is any feasibility issues;
For NR-U, 2 bits are enough for a maximum of 40ms response windows;
Multiplexing of responses for more than one SFN is not allowed;
ra-ContentionResolutionTimer is started regardless of the LBT outcome of msg3 transmission.
In this contribution, we would like to provide some consideration on RAR reception in NR-U.
Discussion
In order to increase more transmission opportunities for MsgB, the maximum RAR window is supported to be 40ms. With this enhancement, the gNB has sufficient time to access the channel for Msg2 transmission.
Due to poor channel conditions, the gNB may not be able to detect the transmitted preamble on the PRACH occasion selected by the UE. Or the UE cannot successfully decode the received MAC PDU. Consequently, in these two cases, the UE has to keep monitoring the PDCCH until the ra-ResponseWindow expires, which will cause severe access latency and unnecessary UE power consumption considering that the maximum RAR window can be 40ms.
Observation 1: The UE cannot reattempt the Msg1 transmission until ra-ResponseWindow expires if a matched RAR has not been received, which causes additional access latency and power consumption.
Given that the principle of “first-in-first-out” (i.e. FIFO) is widely used, it seems a practical solution to reduce access latency and power consumption could be considered. Specifically, during the running period of ra-ResponseWindow, if the UE detects a PDCCH addressed to its RA-RNTI, and if the 2 bits SFN_id field included in the DCI is associated with the radio frame which in time domain follows after the radio frame of the selected PRACH occasion, the UE can assume that the gNB will not transmit a matched RAR to it. Then the UE may stop the ra-ResponseWindow and go back to RA resource selection. 
One example of this procedure is illustrated in the following Figure 1: the RA-RNTI computed based on the PRACH occasions shown in the figure is identical, UE4 determines a PRACH occasion which starts at the radio frame #6 and starts the ra-ResponseWindow at the moment of T4. Based on the principle of FIFO, once the gNB has accessed channel, it shall first respond RAR to UE1 and then respond RAR to UE2. The rest may be deduced by analogy. During the period of [T4=10, T1+40], if UE4 detects the PDCCH addressed to RA-RNTI and the SFN_id = 3, the UE4 will know that a response to UE5 has been transmitted. Then, the UE4 can assume that the transmitted preamble is not detected by gNB, or the gNB has transmitted the DCI with SFN_id = 2 while it cannot be successfully decoded. Consequently, the UE4 may stop the ra-ResponseWindow and immediately go back to RA resource selection step, instead of waiting until ra-ResponseWindow to expire.
Proposal 1: The UE may stop the ra-ResponseWindow if it finds out the SFN_id field included in the DCI is associated with the radio frame which follows after the radio frame of the selected PRACH occasion. 



[bookmark: _GoBack]Figure 1. RAR reception in NR-U
Conclusions
[bookmark: _Toc502437832]In this contribution, we have discussed some enhancements to RAR reception in NR-U. And we have the following observation and proposal:
Observation 1: The UE cannot reattempt the Msg1 transmission until ra-ResponseWindow expires if a matched RAR has not been received, which causes additional access latency and power consumption.
Proposal 1: The UE may stop the ra-ResponseWindow if it finds out the SFN_id field included in the DCI is associated with the radio frame which follows after the radio frame of the selected PRACH occasion. 
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