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1. Introduction
In this document, at first, we will discuss about the power control with regard to preamble/PUSCH in case of initial/retransmission respectively. The next thing we will deal with is about MsgB such as contents and timer. And finally, the details about fall-back mechanism will be discussed.
2. Discussion
2.1. Power control for MsgA
In the 2-step RACH procedure, PRACH preamble must be accompanied with PUSCH. Especially, in last meeting [1], open loop power control was agreed to transmit PUSCH in MsgA becuase it should be transmitted without feedback from gNB as shown below.
	Agreements:
· At least open loop power control for PUSCH transmission in MsgA should be supported
· FFS PC for preamble vs. PC for PUSCH


In addition, the additional power control for preamble is also considered due to some reasons which are described as follows. For this reason, the power control for preamble/PUSCH should be considered either together or respectively. 
Preamble (initial)
Before we start on detailed discussion, the first thing we have to do is clarify whether the existing power control for Msg1 is also applied to preamble in MsgA. In other words, It should be discussed that different configurations related with power control such as target received power, ramping step size and max number of RA preamble transmission, etc. are needed or not. For example, if same target received power is applied to 2-step RACH preamble comparing with Msg1, the detection probability of preamble might be equal even though more power and time/frequency resource are spent for MsgA. In that case, not only UE power consumption should be increased but also overall time for RACH procedure could be increased when gNB does not success to detect PRACH preamble in MsgA. As a result, 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. That is, in our view, configuring independent configuration which is related with transmission for preamble in MsgA is necessary.
Observation 1: 
· If same target received power is applied to 2-step RACH preamble comparing with Msg1, the detection probability of preamble might be equal even though more power and time/frequency resource are spent for MsgA.
· In order for gNB and UE to enjoy the benefit of 2-step RACH, the detection success probability of initial PRACH preamble transmission should be enough higher.
Proposal 1:
· Configuring independent configuration which is related with transmission for preamble in MsgA is necessary.
· Higher initial transmission power for PRACH preamble in msgA can be set than that of msg1.
PUSCH (initial)
The power control for Msg3 basically is operated based on the feedback from gNB. On the other hand, MsgA is transmitted before receiving the feedback from the gNB. Hence, Prior power control which is used for Msg3 could not be suitable to apply for PUSCH in MsgA. So, in the last meeting [1], it was agreed that open loop power control is used for PUSCH in MsgA. For this analysis, we may refer the PUSCH transmission power because Msg3 is basically derived from it. By default, the PUSCH transmission power in PUSCH occasion is as below (Refer to the specification (38.213) for the definition):


 The Msg3 transmission power is derived from the above equation. The first parameter ‘’ is set to target received power () and Msg3-delta preamble () when PUSCH transmission is scheduled by a RAR UL grant. 
Observation 2:
· In legacy 4-step RACH, transmission power for Msg3 is use case of normal PUSCH transmission.
From this, whether the transformation rule as described above is also applied to PUSCH in MsgA or not is need to be discussed. In our view, since PUSCH is always transmitted together with preamble in MsgA, setting the power for PUSCH without considering power for associated preamble can be an inefficient way and there will be more burden for additional configuration. For example, ‘’ is reinterpreted to target received power ()and MsgA-delta preamble (). That is to say, we think that the transmission power for PUSCH in MsgA should be related with transmit power for preamble and introducing new parameter representing offset between the preamble and PUSCH also should be needed.
Observation 3:
· Setting the power for PUSCH in MsgA without considering power for associated preamble can be an inefficient way and there will be more burden for additional configuration.
Proposal 2: 
· The transmission power for PUSCH in MsgA should be related with transmit power for preamble
· Introducing new parameter representing offset between the preamble and PUSCH also should be needed.
Secondly, we also consider the remaining information such as path loss exponent factor (α),  and PUSCH power control adjustment state (). The information is originally related with RAR UL grant. Since open loop power control is applied to PUSCH in MsgA, we think that these components might be transmitted through system information at a specified fixed value if they are needed.
Observation 4:
· For PUSCH transmission in 2-step RACH, Since open loop power control is applied to PUSCH in MsgA, some information such as path loss exponent factor (α),  and PUSCH power control adjustment state () cannot be set according without feedback from gNB.
Proposal 3: 
· Below components might be transmitted through system information at a specified fixed value if they are needed.
· Path loss exponent factor (α),  and PUSCH power control adjustment state () for normal PUSCH transmission.
Preamble/PUSCH (Retransmission)
[bookmark: _GoBack]We also have to deal with retransmission power control mechanism such as step size and counter. For ramping step size, there are two points to be discussed. The one thing is whether to introduce different configuration for Preamble in MsgA or not. The other is whether to apply the same or different step size to preamble/PUSCH.
Observation 5:
· For ramping step size, there are two points to be discussed.
· Apart from Msg1, introducing independent configuration of step size for preamble in MsgA is needed or not.
· Appling the same step size to preamble/PUSCH is needed or not. 
For the former case, it seems that setting the larger ramping step size than Msg1 makes UE to fast access to gNB. However, if higher initial values is set for preamble in MsgA, it may not be reasonable to set different step size value between preamble in MsgA and Msg1. So, it should be discussed whether different power ramping step size between preamble in MsgA and Msg1 is necessary or not.
Proposal 4:
· It should be discussed whether different power ramping step size between preamble in MsgA and Msg1 is necessary or not. 
For the letter case, actually, even though msgA is transmitted in one RACH occasion, preamble and PUSCH have different detection or collision probability. For example, even if multiple UEs transmit preamble at that time, PUSCH resources might be individually allocated. So, in our view, Configuring independent ramping step size is reasonable for preamble/PUSCH in MsgA.
Observation 6:
· Even though msgA is transmitted in one RACH occasion, preamble and PUSCH have different detection or collision probability.
Proposal 5:
· Configuring independent ramping step size is needed for preamble/PUSCH in MsgA.
2.2. Msg.B reception
RNTI for MsgB
For PDCCH monitoring, “TC-RNTI” could be required. There are two ways such as group common or UE-specific for setting the corresponding RNTI. That is, the former way is that RNTI is set for group of UEs like as RA-RNTI. On the other hand, the latter case is that reserving all RNTIs to all UEs in advance.
Proposal 6:
· RAN1 has to decide one of below two ways to configure RNTI for MsgB
· Group common RNTI / UE-specific RNTI
Reconstruction of DCI filed for the fall-back case
RAN1 has already been discussed about fall back case. If MsgB is used to indicate fall back, there are many ways to instruct it. For example, one example is that PDSCH might be used to convey information about fall back. The other example is the way of using DCI. In the letter case, reserved bit(s) can be used to indicate fall-back. So, since UE doesn’t have to read the data, it can be done faster than the previous way in terms of latency. For example, if one bit of reserved bits in DCI field is ‘1’, it represents that gNB couldn’t to receive PUSCH and UE expects to receive grant to transmit Msg3 from following data. So, we think that using DCI field instead of PDSCH should be considered for indication of fall-back.
Observation 7:
· Using reserved bits in MsgB DCI field instead of PDSCH has following advantage.
· Since UE doesn’t have to read the data, the latency will be shortened.
Proposal 7:
· If MsgB is also used to indicate fall back, reserved bit(s) within DCI field should be considered to indicate fall-back.
Contents and timer
For contents of MsgB, it is more complicated since Msg2 and Msg4 are originally transmitted through different MAC PDU structure and network can transmit only once unlike 4-step RACH. So, it is clear that 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). However, before we discuss about it, we think that the relationship of receiving time between MsgB and Msg2 needs to be clarified firstly. Actually, UE always performs blind decoding within the configured timer to find PDCCH for MsgB until UE gets their message. So, if Msg2 always arrives at UE faster than MsgB, it seems that there is no problem even though they get information from Msg2. In that case, if RAR is able to convey some information which are related with MsgB, the MsgB contents might be changed. In this respect, we have to discuss about contents of MsgB after clarifying the relationship between Msg2 and MsgB.
Observation 8: 
· Before discussing contents of MsgB in detail, the relationship of receiving time between MsgB and Msg2 needs to be clarified firstly.

2.3. Fall-back mechanism
In 2-step RACH. We may consider two possible cases that gNB fails to receive entire MsgA.
· Case 1: Preamble(detection success)/PUSCH(decoding fail) 
· Case 2: Preamble(detection fail)
Case 1: Fall-back mechanism by using MsgB or Msg2
Here might be many ways to proceed naturally. We dealt with two of them in this document. The one thing is using MsgB and the other is proceeded by RAR. In the former case, MsgB is used to indicate whether gNB has been received PUSCH or not and the details is described in the above statement. In the latter case, 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 8:
· RAR should be used for the case of PUSCH decoding failure
Case 2: MsgA Retransmission
In this case, UE does not receive MsgB within the configured time window, there may be two ways after that time. The one way is to send the MsgA again like 4-step RACH and the other way is to send only the preamble. As mentioned above, retransmission seems to be burden for UE and it also causes inefficient usage of resources. In our view, the additional mechanism such as restricting the number of MsgA retransmission should be considered. For example, the additional configuration (max number of MsgA transmission) can be broadcasted through RACH configuration like the max number of PRACH transmission in 4-step RACH.
Proposal 9: 
· Introducing the counter restricting the number of MsgA retransmission should be applied to prevent inefficient usage of resources.
Conclusion
In this contribution, we overview issues related with power control for Msg.A, details of Msg.B and fall-back mechanism. As a conclusion of the discussion, we summarize our views as follows:
Observation 1: 
· If same target received power is applied to 2-step RACH preamble comparing with Msg1, the detection probability of preamble might be equal even though more power and time/frequency resource are spent for MsgA.
· In order for gNB and UE to enjoy the benefit of 2-step RACH, the detection success probability of initial PRACH preamble transmission should be enough higher.
Observation 2:
· In legacy 4-step RACH, transmission power for Msg3 is use case of normal PUSCH transmission.
Observation 3:
· Setting the power for PUSCH in MsgA without considering power for associated preamble can be an inefficient way and there will be more burden for additional configuration.
Observation 4:
· For PUSCH transmission in 2-step RACH, Since open loop power control is applied to PUSCH in MsgA, some information such as path loss exponent factor (α),  and PUSCH power control adjustment state () cannot be set according without feedback from gNB.
Observation 5:
· For ramping step size, there are two points to be discussed.
· Apart from Msg1, introducing independent configuration of step size for preamble in MsgA is needed or not.
· Appling the same step size to preamble/PUSCH is needed or not. 
Observation 6:
· Even though msgA is transmitted in one RACH occasion, preamble and PUSCH have different detection or collision probability.
Observation 7:
· Using reserved bits in MsgB DCI field instead of PDSCH has following advantage.
· Since UE doesn’t have to read the data, the latency will be shortened.
Observation 8: 
· Before discussing contents of MsgB in detail, the relationship of receiving time between MsgB and Msg2 needs to be clarified firstly.
Proposal 1:
· Configuring independent configuration which is related with transmission for preamble in MsgA is necessary.
· Higher initial transmission power for PRACH preamble in msgA can be set than that of msg1.
Proposal 2: 
· The transmission power for PUSCH in MsgA should be related with transmit power for preamble
· Introducing new parameter representing offset between the preamble and PUSCH also should be needed.
Proposal 3: 
· Below components might be transmitted through system information at a specified fixed value if they are needed.
· Path loss exponent factor (α),  and PUSCH power control adjustment state () for normal PUSCH transmission.
Proposal 4:
· It should be discussed whether different power ramping step size between preamble in MsgA and Msg1 is necessary or not.
Proposal 5:
· Configuring independent ramping step size is needed for preamble/PUSCH in MsgA.
Proposal 6:
· RAN1 has to decide one of below two ways to configure RNTI for MsgB
· Group common RNTI / UE-specific RNTI
Proposal 7:
· If MsgB is also used to indicate fall back, reserved bit(s) within DCI field should be considered to indicate fall-back.
Proposal 8:
· RAR should be used for the case of PUSCH decoding failure
Proposal 9: 
· Introducing the counter restricting the number of MsgA retransmission should be applied to prevent inefficient usage of resources.
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