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Introduction
The NR 2-step RA WI is in progress in RAN1 [1]. In the RAN1 #96BIS meeting, several agreements were reached on RA procedures [2]:
Agreements:
· For the relation of PRACH resources between 2-step and 4-step RACH, the network has the flexibility to configure the following options:
· Option 1: Separate ROs are configured for 2-step and 4-step RACH 
· Option 2: Shared RO but separate preambles for 2-step and 4-step RACH
Agreements:
Further study the granularity of the time advance command, if supported in MsgB:
· E.g., Based on the subcarrier spacing of MsgA PUSCH using a 12-bit TA command, where the granularity of the TA command is determined according to the following table.
	Subcarrier Spacing (kHz) of the msgA PUSCH data part
	Unit 

	15
	16*64 Tc

	30
	8*64 Tc

	60
	4*64 Tc

	120
	2*64 Tc


· Other options/variations are not precluded

Agreements:
[bookmark: _Hlk5745760]For 2-step RACH preamble power control parameter configuration, further study and down select from the following options:
· Option 1: Power control parameters can be separately configured for 2-step and 4-step RACH.
· If a power control parameter is not configured for 2-step RACH, the corresponding power control parameter of 4-step RACH is used instead for 2-step.
· Option 2: The corresponding power control parameter of 2-step RACH preamble follows that of 4-step RACH preamble.
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Agreements:
[bookmark: _Hlk5855601]For the determination of the PUSCH Tx power, further study at least the following components including possible down selection:
· An offset relative to the preamble received target power
· Option 1.1: Offset configured for 2-step RACH
· Option 1.2: Offset is the release 15 delta_preamble_msg3
· Option 1.3: Offset is the release 15 delta_preamble_msg3 + configurable delta
· An offset relative to the MsgA PRACH Tx power for the MsgA PUSCH Tx power configured for 2-step RACH.
· Transmission bandwidth of MsgA PUSCH
· MsgA PUSCH Transport format (ΔTF). Further study the following options for further down selection
· Option 2.1: deltaMCS configured for 2-step separate from 4-step
· Option 2.2: reuse deltaMCS of 4-step RACH
· Preamble received target power.
· Pathloss. Further study the following options for further down selection
· Option 4.1: Full pathloss compensation (α = 1)
· Option 4.2: Partial pathloss compensation alpha configured for 2-step separate from that of 4-step RACH.
· Option 4.3: Partial pathloss compensation using msg3-alpha.
· RS resource index for pathloss estimation.
· Total power ramp-up requested by higher layers for MsgA PUSCH Tx:
· Option 6.1: from the first to the current MsgA PUSCH transmission (Prampuprequested).
· Option 6.2: from the first to the latest random access MsgA preamble transmission (Prampuprequested).
· Note: Latest means most recent transmitted.
· Power reduction priority rule in CA/DC

Agreements:
· For MsgA Tx beam selection further study at least the following options:
· Option 1: The MsgA PRACH and MsgA PUSCH use the same Tx spatial filter (beam).
· Option 2: The MsgA PRACH and MsgA PUSCH use same or different Tx spatial filter (beam) up to UE implementation.
· No spec impact expected.
· Note: in 4-step RACH it is up to UE implementation to decide the beams for Msg1 and Msg3.
· Option 3: The MsgA PRACH and MsgA PUSCH use same or different Tx spatial filter (beam) under network control/assistance.
· MsgA retransmission, if supported, is defined as a retransmission of MsgA PRACH (with a re-selection of preamble) and MsgA PUSCH. Further study at the following options:
· Option 1: Using the same payload for MsgA PUSCH.
· Option 2: MsgA PUSCH payload can be different.
· FFS: Conditions for MsgA retransmission and relation to fall back.
· FFS: retransmission of PUSCH only.
· FFS: retransmission of PRACH only.
This contribution discusses open issues as captured above.
Two-Step RACH Procedures

Power Control
Rel-15 power control for PRACH preamble transmissions in 4-step RACH is open-loop. The principle is to achieve a target preamble received power at the gNB by compensating for the pathloss estimated from DL reference signals such as SSBs, subject to the UE maximum power constraint.  The same principle should be applicable to 2-step preamble transmission as well. Since it was agreed that 2-step and 4-step RACH can be configured to share the same RO, this implies that both the schemes will share the same SSB-to-RO linkage and will observe the same ss-PBCH-BlockPower. In the event that different ROs are configured for the two schemes, a UE in a particular location is still expected to perceive the same pathloss regardless of whether the RACH is 2-step or 4-step. Furthermore, there is no motivation to have a different target preamble received power for 2-step RACH compared to 4-step RACH since the goal should be the same preamble detection performance. 

Proposal 1: Support Option 2 - The corresponding power control parameter of 2-step RACH preamble follows that of 4-step RACH preamble.

The msgA PUSCH Tx power is considered next. In 4-step RACH, TPC command in RAR is currently not available, and power control is performed based on higher-layer parameters and pathloss compensation from SSBs. Regarding the detailed parameters:
· Currently, msg3-DeltaPreamble for the offset relative to the preamble received target power can be signalled in the range of -2 dB to 12 dB in steps of 2 dB. For 2-step RACH, multiple UEs may share a PUSCH occasion, therefore, more fine-grained power offset may be desirable, as provided by Option 1.3.
· An offset relative to the MsgA PRACH Tx power for the MsgA PUSCH Tx power should be supported since this may be required in use cases such as NR-U.
· MsgA PUSCH Transport format (ΔTF). Code-block segmentation is not applicable to msgA PUSCH with its small payload sizes, and modulation order should typically be two. Therefore, Option 2.2 should be sufficient.
· For pathloss compensation, α is currently either indicated via msg3-Alpha, or is set to one otherwise. The range of supported Alpha values is [0.1, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1]. Since some error is inevitably present in the DL pathloss estimation process at the UE, more fine-grained control of α is not expected to have significant benefits. Therefore, Option 4.3 is sufficient since it contains Option 4.1 as a special case.
Proposal 2: For msgA PUSCH power control, the following are recommended:
· Option 1.3 for offset relative to the preamble received target power
· An offset relative to the MsgA PRACH Tx power for the MsgA PUSCH Tx power
· Option 2.2 for MsgA PUSCH Transport format (ΔTF)
· Option 4.3 for pathloss compensation.

Transmission Parameters
With regard to msgA Tx beam selection, at least in sub-6 GHz no gain is expected from changing the Tx beam between the preamble and PUSCH transmissions. In FR2, the same beam is expected to be used for both msg1 and msg3 transmissions. Therefore, a strong justification is needed for not following Option 1 -  the MsgA PRACH and MsgA PUSCH use the same Tx spatial filter (beam).
Observation 1: a strong justification is needed for not following Option 1 -  the MsgA PRACH and MsgA PUSCH use the same Tx spatial filter (beam).
For msgA retransmission (PRACH and PUSCH), it may be advantageous in some cases, e.g., PUSCH occasion overloading or persistent collisions, to be able to vary the retransmission payload. One example can be to reduce the payload size in order to lower the code rate and enhance PUSCH reliability.
Proposal 3:  For MsgA retransmission, if supported,  recommend Option 2: MsgA PUSCH payload can be different.
Finally, retransmission of PUSCH only or PRACH only is assumed to be covered under the design of fallback to 4-step RACH.
Summary
In this contribution we examined 2-step RA procedures for NR. The following proposals ensued.
Proposal 1: Support Option 2 - The corresponding power control parameter of 2-step RACH preamble follows that of 4-step RACH preamble.
Proposal 2: For msgA PUSCH power control, the following are recommended:
· Option 1.3 for offset relative to the preamble received target power
· An offset relative to the MsgA PRACH Tx power for the MsgA PUSCH Tx power
· Option 2.2 for MsgA PUSCH Transport format (ΔTF)
· Option 4.3 for pathloss compensation.
[bookmark: _GoBack]Proposal 3:  For MsgA retransmission, if supported,  recommend Option 2: MsgA PUSCH payload can be different.
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