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1. Introduction
In this document, we discuss on the necessity of RAR detection for efficient 2-step RACH procedure.

2. Discussion 
The main purpose of introducing 2-step RACH procedure is to reduce the procedural step in order to perform UE state change within short time duration. However, if there are possible drawbacks of 2-step RACH (e.g., increasing overall time of 2-step RACH procedure, reserving lots of PUSCH resource(s) and/or RNTI(s), etc.), we should carefully investigate the problems and try to reduce the inefficiency.
In 4-step RACH procedure, UE can perform msg1 ReTx after finishing RAR window if UE does not receive RAR with corresponding RAPID. Since the maximum size of RAR window is 10ms, we can think the maximum time duration for retransmission is about 10ms. On the other hand, for 2-step RACH, if it is considered that the length of msgB monitoring timer (or window for msgB) is similar with contention resolution timer for msg4 of 4-step RACH, it can be assumed the maximum time duration of msgB monitoring timer(or window) is 64ms. In 2-step RACH, if UE can perform msgA ReTx after finishing msgB monitoring timer (or window) as shown figure 1, we can think the overall time for 2-step RACH could be increased. 
Observation 1:
· In 2-step RACH, if UE perform msgA ReTx after finishing msgB monitoring timer (or window), the overall time for 2-step UE may be longer than that for 4-step UE.



Figure 1. The example of RACH procedure in time domain 
[bookmark: _GoBack]In order to reduce the time duration for msgA ReTx, we can consider two possible ways.
1. Network configures shorter time duration of msgB monitoring timer(or window).
2. NR system allows UE who is performing 2-step RACH to monitor RAR message

First method is for network to configure shorter time duration of msgB monitoring timer(or window) . It can be a good solution to allow short time duration for msgA ReTx. On the other hand, since the shorter time duration could be a burden to network operation, it may be hard to guarantee whether shorter monitoring timer (or window) is configured depending on network processing condition. 
Second possible way is to allow that the UE who is performing 2-step RACH monitors RAR message same with 4-step RACH. Even for 2-step RACH, when gNB successes to detect RACH preamble, gNB can deliver RAR message for detected RAPID within RAR monitoring window. If UE acquires RAR message corresponding transmitted RAPID, the UE continue to monitor msgB until msgB timer (or window) is finished. If UE fails to obtain RAR message within RAR monitoring window, the UE can transmit again msgA or fall-back to 4-step RACH. In summary, allowing RAR monitoring is beneficial for UE to retransmit msgA within a short time duration.
Observation 2:
· Allowing RAR monitoring is beneficial for UE to retransmit msgA within a short time duration.
Proposal 1:
· NR system allows UE who is performing 2-step RACH to monitor RAR message.

Furthermore, RAR message could be modified depending on use case of RAR for 2-step RACH. For example, UL grant in RAR may or may not be required depending on whether fall-back to 4-step RACH is needed or not. On the other hand, content such as TA and TC-RNTI in RAR still can be reused. In this case, if TA is provided via RAR message, it is not needed for TA to be contained in msgB. Also, if TC-RNTI is provided via RAR in 2-step RACH, network can efficiently manage RNTI resource because TC-RNTI is assigned for only UE who transmits RACH preamble.

Conclusion
In this contribution we discuss on the necessity of RAR detection for efficient 2-step RACH procedure. As a conclusion of the discussion, we summarize our views as follows:
Observation 1:
· In 2-step RACH, if UE performs msgA ReTx after finishing msgB monitoring timer (or window), the overall time for 2-step UE may be longer than that for 4-step UE.
Observation 2:
· Allowing RAR monitoring is beneficial for UE to retransmit msgA within a short time duration.
Proposal 1:
· NR system allows UE who is performing 2-step RACH to monitor RAR message.
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