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1 Introduction
During RAN1#97 meeting, the following agreements were made for 2-step RACH procedures [1]: 
Agreements:

· MsgA shall support all the preamble formats specified for NR release 15.

Agreements:

From RAN1 perspective, when re-transmitting MsgA, and if the MsgA PRACH is on a different spatial filter (beam) than the latest MsgA PRACH transmission, layer 1 notifies higher layer to suspend the power ramping counter of MsgA PRACH, 

· FFS: How to determine the retransmitted MsgA PUSCH Tx power.

Conclusion:

In the reply LS to the RAN2 on power ramping, 

· Include the agreements right above, and

· Mention that RAN1 discussed the suspension of power ramping counter when retransmitting MsgA, and if MsgA preamble is associated with a different SSB than the latest MsgA preamble transmission. The suspension of the power ramping counter for this scenario in case of 4-step RACH is described in the RAN2 specifications. It is up to RAN2 to agree on a similar behavior for 2-step RACH.

Agreements:
· The proposals in 5.2.6 of R1-1907900 is agreed
· Further study and down select from the following alternatives:

· Alt1: Same ramp up for MsgA PUSCH and MsgA PRACH

· FFS: same power ramping counters for 2-step RACH MsgA PRACH and 4-step RACH Msg1.
· Alt 2: Separate ramp up for MsgA PUSCH and MsgA PRACH, with different counters

· Alt3: Separate ramp up for MsgA PUSCH and MsgA PRACH, with the same counter

Agreements:

· RACH preamble power control parameters include; powerRampingStep and preambleReceivedTargetPower.
In this document, we discuss contention resolution aspects and power control aspects in 2-step RACH. 
2 Contention resolution for 2-step RACH
If a RACH occasion is shared for 2-step RACH and 4-step RACH but PRACH preambles are partitioned between 2-step RACH and 4-step RACH, legacy Msg2(s) in 4-step RACH and MsgB(s) in 2-step RACH can be multiplexed in one PDSCH scheduled by a PDCCH with CRC scrambled by the RA-RNTI. A UE can differentiate Msg2 MAC RAR and MsgB MAC RAR based on a preamble ID in a MAC subheader.
To avoid that UEs with preamble collision perform uplink transmissions according to the UL grant indicated in MsgB, it is useful to provide HARQ-ACK feedback information of MsgA PUSCH in RAR. If the acknowledgement is indicated as MsgA PUSCH HARQ-ACK feedback, only a UE which is able to match its identity (C-RNTI or contention resolution ID) with the identity (C-RNTI or contention resolution ID) received in a MsgB or an extended MsgB (which can be used for including the contention resolution ID) will perform uplink transmission according the UL grant indicated in MsgB. If the non-acknowledgement is indicated as MsgA PUSCH HARQ-ACK feedback, TC-RNTI is included in MsgB and the UE falls back to 4-step RACH by transmitting Msg3 and receiving a PDSCH carrying a contention resolution message.
The extended MsgB including the contention resolution ID can be constructed by using one reserved PRACH preamble that are not configured with any usage of contention-based random access, contention-free random access, and SI request in a given RACH occasion. That is, a MAC subheader with a random access preamble ID (RAPID) of the reserved PRACH preamble indicating extension of MsgB with a contention resolution ID and an additional MsgB MAC RAR including the contention resolution ID are appended to a conventional MsgB (consisting of a MAC subheader with non-reserved RAPID and a conventional MsgB MAC RAR). When gNB detects a PRACH preamble, successfully decodes a corresponding MsgA PUSCH, and identifies a UE contention resolution ID from a transport block of the MsgA PSUCH, gNB transmits the above extended MsgB. 
Proposal 1: Support including HARQ-ACK feedback information of MsgA PUSCH in MsgB for contention resolution in 2-step RACH. 
Proposal 2: Support an extended MsgB that includes a contention resolution ID in addition to a conventional MsgB. 
3 Power control in 2-step RACH
Considering that a RACH occasion is shared for 2-step RACH and 4-step RACH, the corresponding power control parameter of 2-step RACH preamble should follow that of 4-step RACH preamble. If the preamble received target power for 2-step RACH is set differently (e.g. higher) from one for 4-step RACH, preamble detection performance for 4-step RACH would negatively be impacted.   

Proposal 3: Power control parameters of 2-step RACH preamble follow those of 4-step RACH preamble.
In LTE and also NR Rel-15, the closed-loop power adjustment state is reset (for loop index l=0) upon receiving the RAR. Similarly, in 2-step RACH, the closed-loop power adjustment state (for loop index l=0) needs to be reset whenever MsgA is transmitted. 
Similar to Msg3, if a UE-specific alpha for MsgA PUSCH is not configured, a UE should assume alpha = 1.
Since MsgA PRACH and MsgA PUSCH are transmitted with the same number of times in a given 2-step RACH procedure and it is natural for a UE to use the same spatial filter for transmissions of MsgA PRACH and MsgA PUSCH, a same power ramping counter can be used for MsgA PRACH and MsgA PUSCH. Power ramping step may be configured differently considering potentially different required SINR characteristics for PRACH detection and PUSCH decoding 

Proposal 4: Reset the closed-loop power adjustment state (for loop index l=0), whenever MsgA is transmitted.
Proposal 5: If a UE-specific alpha for MsgA PUSCH is not configured, a UE should assume that alpha = 1.
Proposal 6: Support Alt3 (i.e. separate ramp up for MsgA PUSCH and MsgA PRACH, with the same counter)
4 Conclusion
In summary, we propose the followings for 2-step RACH procedure:

Proposal 1: Support including HARQ-ACK feedback information of MsgA PUSCH in MsgB for contention resolution in 2-step RACH. 
Proposal 2: Support an extended MsgB that includes a contention resolution ID in addition to a conventional MsgB. 
Proposal 3: Power control parameters of 2-step RACH preamble follow those of 4-step RACH preamble.
Proposal 4: Reset the closed-loop power adjustment state (for loop index l=0), whenever MsgA is transmitted.

Proposal 5: If a UE-specific alpha for MsgA PUSCH is not configured, a UE should assume that alpha = 1.
Proposal 6: Support Alt3 (i.e. separate ramp up for MsgA PUSCH and MsgA PRACH, with the same counter)
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