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1. Introduction
In this document, we discuss on overall 2-step RACH procedure considering time relationship with RAR monitoring and msgB monitoring.

2. Discussion 
In 2-step RACH, we may consider three possible cases depending on whether msgA Preamble and msgA PUSCH are successfully detected/decoded or not. 
· Case 1: msgA Preamble (detection success), msgA PUSCH (decoding success)
· Case 2: msgA Preamble (detection success), msgA PUSCH (decoding fail) 
· Case 3: msgA Preamble (detection fail)
In Figure 1, gNB and UE side operations for above cases are depicted.

[image: ]Figure 1. The example of overall 2-step RACH procedure in time domain
In the figure, each colour represents which object is related. For example, the msgA preamble transmission and detection related procedures appear in ‘blue’ and ‘red’, and the msgA PUSCH transmission and decoding related parts appear in ‘green’ and ‘yellow’. 
In addition, it is described that RAR monitoring window starts after the msgA preamble transmission, and msgB monitoring window starts after the msgA PUSCH transmission. Between these monitoring windows, there might be some time gap respectively. Also, it is assumed that msgB monitoring window could be longer than RAR monitoring window. Based on this understanding, we discuss further on case 1, 2 and 3.

Case 1: msgA Preamble (detection success), msgA PUSCH (decoding success)
The first case is that network successfully operates both preamble detection and PUSCH decoding. In this case, gNB transmits both RAR and msgB to UE. That is, the former ‘RAR’ is used to convey the information that gNB receives the msgA preamble successfully. The letter ‘msgB’ contains the contention resolution related information. If UE receives RAR and reads the message which is that preamble is successfully detected by gNB, the UE keeps to monitor PDCCH for msgB even if RAR window is finished. After UE receives msgB and reads the contention resolution related information, UE can try to operate next step for state transition.

Case 2: msgA Preamble (detection success), msgA PUSCH (decoding fail)
The last case is that network successfully detects PRACH preamble, but decoding of PUSCH is failed. This case may be same to option 1 before UEs decode msgB because preamble is detected from gNB and UEs find their RAPIDs in RAR. However, the later operation might be different since gNB can’t decode msgA PUSCH. In this case, gNB transmits msgB which contains fall-back indicator (i.e., UL grant). If UE receives msgB and gets the UL grant, UEs may try to fall-back to 4-step RACH procedure and to transmit msg3.

Case 3: msgA Preamble (detection fail)
The last case is that network fails to detect PRACH preamble. For this case, gNB does not transmit “RAR” to UE. If UE does not receive its RAPID within RAR monitoring window, UE may try to operate msgA retransmission after the end of RAR window.

For above three cases, UE needs to monitor PDCCH for both RAR and msgB. The monitoring window for RAR and msgB could be overlapped. In order to distinguish the PDCCH between RAR and msgB, different RNTIs are applied. For example, RNTI for msgB is generated by using the same formula for RA-RNTI generation, but different time index (e.g., OFDM symbol index) can be applied to RA-RNTI for msgB. In addition, if the length of msgB monitoring window is longer than 10ms, the RNTI could be overlapped. In order to resolve the situation, it can be considered that RA-RNTI value is changed after 10ms from start of monitoring window.

Conclusion
In this contribution we discuss on overall 2-step RACH procedure. As a conclusion of the discussion, we summarize our views as follows:
Proposal:
· [bookmark: _GoBack]UE should monitor PDCCHs for RAR and msgB.
· In order to distinguish the PDCCH between RAR and msgB, different RNTIs are applied for RAR PDCCH monitoring and msgB PDCCH monitoring.
· RNTI for msgB is generated by using the same formula for RA-RNTI generation, and different time index (e.g., OFDM symbol index) is applied to RA-RNTI for msgB. 
· If the length of msgB monitoring window is longer than 10ms, RA-RNTI value is changed after 10ms from start of msgB monitoring window.
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