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1. Introduction
The main purpose of 2-step RACH is to allow random access with reduced procedure. So, in 2-step RACH, UE transmits “msgA” which is composed of PRACH preamble (i.e. msg1 for 4-step RACH) and PUSCH (i.e. msg3 for 4-step RACH). Also, when msgA is successfully received, gNB transmits “msgB” (i.e. msg4 for 4-step RACH) in order to confirm random access procedure successfully completed. Based on this understanding, in this document, we discuss some points for efficient 2-step RACH operation including power control for msgA and contents of msgA and msgB, and fallback mechanism.

2. Discussion
2.1. Power control for msgA
For msgA, the power control for PRACH preamble and PUSCH should be considered together. According to the WID for 2-step RACH, we assume time domain multiplexing between PRACH preamble and PUSCH. In this case, for PRACH preamble in msgA, we may consider that the power control mechanism (i.e. power ramping) for msg1 of 4-step RACH is a starting point. On the other hand, for PUSCH in msgA, it could not be suitable to follow the power control formula for msg3 of 4-step RACH. In this aspect, we discuss on the power control for PRACH preamble and PUSCH in msgA.

Preamble in msgA
For msgA, PRACH preamble must be accompanied with PUSCH. For this reason, compared with PRACH preamble for 4-step RACH, UE should spend more power for msgA transmission. Also, if gNB does not success to detect PRACH preamble in msgA, UE operates msgA re-transmission, hence UE power consumption should be increased. Furthermore, overall time for RACH procedure could be increased. Therefore, it is very important to reduce the possibility of msgA re-transmission. At least, it should be studied how to increase the detection success probability of PRACH preamble for 2-step RACH.
If it applied that initial transmission power for PRACH preamble in msgA is same as that of msg1 for 4-step RACH, the detection probability of preamble could be similar both of them. However, in this case, even though more power and time/frequency resource are spent for msgA including PRACH preamble and PUSCH, both gNB and UE cannot enjoy the benefit of 2-step RACH. To resolve this problem, we may consider an example that higher initial transmission power for PRACH preamble in msgA is at least set than that of msg1. In addition, lager power ramping step could be set for msgA power control.
Observation 1: 
· In order for gNB and UE to enjoy the benefit of 2-step RACH, the detection succession probability of initial PRACH preamble transmission should be enough higher.
Proposal 1:
· For the purpose of discussion for power control of PRACH preamble in msgA, the power control mechanism for msg1 of 4-step RACH is a starting point.
· Study power control mechanism of PRACH preamble in msgA in order to improve detection probability of the PRACH preamble in msgA
· Higher initial transmission power for PRACH preamble in msgA can be set than that of msg1.

PUSCH in msgA
For discussion of the power control for PUSCH in msgA, we may refer the power control for msg3 in 4-step RACH as shown below: 
MSG3 Tx power =10*log10(MPUSCH)+last preamble power+ deltaPreambleMSG3+PC_msg2
This power control formula can be operated based on the feedback from gNB. On the other hand, msgA is transmitted before receiving the feedback from the gNB. Hence, this formula could not be suitable to apply for PUSCH in msgA. 
In addition, PUSCH transmission has the reliability and efficiency issues as described in prior section (i.e. preamble in msgA). As a result, power control mechanism considering transmission power of preamble related it and detection probability should be discussed in detail.  
Observation 2: 
· Initial transmission power of msg3 could not be suitable to apply for PUSCH in msgA.
Proposal 2:
· Apart from power control of msg3, power control mechanism for PUSCH in msgA should be studied.
· Considering on transmission power of preamble related PUSCH in msgA

In addition, we also have to deal with retransmission power control mechanism such as step size and counter. Considering the issue, setting larger step size or introducing addition counter to restrict retransmission for msgA might be some examples. So, discussion on such issues should be discussed in detail.
Proposal 3:
· Study power control mechanism for retransmission of msgA 
· Step size and counter in order to improve detection probability of the PRACH preamble in msgA
· Feasibility of setting larger step size or introducing additional counter

2.2. Contents of msgA and msgB
For PUSCH in msgA, it can be discussed whether contents of PUSCH in msgA is same to the contents of msg3 such as UE-ID and L2/L3 message in msg3. In our view, PUSCH in msgA should contain same contents basically because it plays a role as the msg3 in 4-step RACH, and then additional information can be introduced if it is necessary. 
Discussion of contents of msgB is more complicated since msg2 and msg3 are originally transmitted through different MAC PDU structure and network can transmit only once unlike 4-step RACH. So, we need to discuss which information is delivered through msgB among contents sent in msg2 and msg4 (i.e., RAPID, BI, UL grant, TC-RNTI, TA, UE-ID, high layer message). We have to decide on how they are transmitted. For example, if it is allowed to use RAR for msgB, the msgB contents will change.
Proposal 4: 
· Study which information is delivered through msgB among contents sent in msg2 and msg4 (i.e., RAPID, BI, UL grant, TC-RNTI, TA, UE-ID, high layer message).

2.3. msgB and Fall-back mechanism
In 2-step RACH. We may consider three possible cases depending on whether msgA is successfully received in the network or not. 
· Case 1: Preamble(detection success)/PUSCH(decoding success)
· Case 2: Preamble(detection success)/PUSCH(decoding fail) 
· Case 3: Preamble(detection fail)
The first case is that network successfully operates both preamble detection and PUSCH decoding. In this case, gNB transmits msgB to UE. The second case is that network successfully detects PRACH preamble, but decoding of PUSCH is failed. For this case, gNB may transmit “RAR” to UE for fall-back to 4-step RACH. The last case is that network fails to detect PRACH preamble. gNB may not transmit RAR or msgB, and UE may not receive both the RAR or the msgB UEs. Then, UE may operate msgA re-transmission. Based on this understanding, we discuss further on case 1, 2 and 3. 

Case 1: Preamble(detection success)/PUSCH(decoding success)
If gNB transmits msgB and UE receives the msgB within the window of msgB, contention resolution will be complete. Actually, for PDCCH monitoring, “TC-RNTI” could be required. However, it is hard to allocate TC-RNTI to the UE who will operate PDCCH monitoring. So, it is necessity to study whether “TC-RNTI” based PDCCH monitoring is required or not. Also, if required, it should be studied how to assign the “TC-RNTI”. Furthermore, we need to study whether the TC-RNTI is commonly used for UE groups, or is assigned for individual UE.
Proposal 5: 
· Study whether “TC-RNTI” based PDCCH monitoring for msgB is required or not. 
· If required, study how to assign the “TC-RNTI”. 
· Study whether the TC-RNTI is commonly used for UE groups, or is assigned for individual UE.

Fall-back mechanism for Case 2 Preamble(detection success)/PUSCH(decoding fail)
The next case is when network cannot decode PUSCH but detects preamble. Here might be many ways to proceed naturally. We will deal with one of them in this document. In this case, since it may be considered equivalents to receive msg1 for the network, the RAR can be used to give the information. This is not burdensome for 2-step UE because they originally decode PDCCH for msgB continuously until they detect its msgB. That is, considering the relationship with msgB, RAR might be reused for the failure of PUSCH decoding or fall-back mechanism.
Proposal 6:
· RAR might be reused for the failure of PUSCH decoding or fall-back mechanism.

msgA Retransmission
In this case, UE does not receive msgB within the configured time window, it retransmits the msgA again. This procedure is similar to LTE where UE cannot receive the RAR from network and retransmit Msg.1. For this case, it should be discussed about how to set the timer and window for msgB in detail. In our view, since preamble and PUSCH are transmitted simultaneously, the starting time for window is at least later than the starting position of RAR. Likewise, details of timer or window for msgB should be discussed.
Proposal 7: 
· For the case that network cannot detect both preamble and PUSCH, details of timer or window for msgB should be discussed.

Conclusion
In this contribution, we overview issues related with power control for msgA, details of msgB and fall-back mechanism. As a conclusion of the discussion, we summarize our views as follows:
Power control for msgA
Observation 1: 
· In order for gNB and UE to enjoy the benefit of 2-step RACH, the detection succession probability of initial PRACH preamble transmission should be enough higher.
Proposal 1:
· For the purpose of discussion for power control of PRACH preamble in msgA, the power control mechanism for msg1 of 4-step RACH is a starting point.
· Study power control mechanism of PRACH preamble in msgA in order to improve detection probability of the PRACH preamble in msgA
· Higher initial transmission power for PRACH preamble in msgA can be set than that of msg1.

Observation 2: 
· Initial transmission power of msg3 could not be suitable to apply for PUSCH in msgA.
Proposal 2:
· Apart from power control of msg3, power control mechanism for PUSCH in msgA should be studied.
· Considering on transmission power of preamble related PUSCH in msgA

Proposal 3:
· Study power control mechanism for retransmission of msgA 
· Step size and counter in order to improve detection probability of the PRACH preamble in msgA
· Feasibility of setting larger step size or introducing additional counter

Contents of msgA and msgB
Proposal 4: 
· Study which information is delivered through msgB among contents sent in msg2 and msg4 (i.e., RAPID, BI, UL grant, TC-RNTI, TA, UE-ID, High layer message).

msgB and Fall-back mechanism
Proposal 5: 
· Study whether “TC-RNTI” based PDCCH monitoring for msgB is required or not. 
· If required, study how to assign the “TC-RNTI”. 
· Study whether the TC-RNTI is commonly used for UE groups, or is assigned for individual UE.

Proposal 6: 
· RAR might be reused for the failure of PUSCH decoding or fall-back mechanism.

Proposal 7: 
· For the case that network cannot detect both preamble and PUSCH, details of timer or window for msgB should be discussed.
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