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Introduction
[bookmark: _GoBack]In RAN1 #96bis meeting, several agreements and working assumption were approved for channel structure of Two-step RACH as in [1] [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:
· 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.
In this contribution, based on the above agreement, several details on procedure for Two-step RACH are discussed.
2-Step configuration 
2.1 RA procedure selection and parameter configuration
When both 2-step and 4-step RACH procedure are configured, what should the RA procedure UE follows at least for initial access should be clear or preconfigured. Two options are discussed in previous meeting, since both PRACH and PUSCH are included in MsgA, a 2-step RA attempt without considering the radio quality would increase the MsgA failure probability and on the other hand reduce the latency gain which is supposed to be obtain by 2-step RACH.  Thus, there are should be a procedure selection criterion.
Two RO configuration options were discussed in previous meeting as listed in the background. From the time and frequency domain configuration of RO to the preamble indices, at least for one of them, the resources of MsgA PRACH between 2-step and 4-step RACH should be separated by configuration.
The network should have the flexibility to configure either case depending on the cell deployment, for example, the shared occasion can be in FDM way separated by the msg1-FDM parameter. Anyway, from UE point of view, it should be a clear configuration by a specific signaling, which should be discussed in RAN2.
Proposal 1:  Both options (separated or shared RO) should be supported.

Power Control
[bookmark: _Hlk13478162]UE transmit PRACH with MsgA PUSCH together for MsgA in two-step RACH, the EPRE gap between MagA PRACH and PUSCH should be known by the gNB for the channel estimation, however, the gap should be a predefined offset range as the gap defined in cell search in R15. Furthermore, from the power ramping point of view, the power ramping of PUSCH can be a little different from that of PRACH when retransmission, since there is the case that PRACH is detected while PUSCH is not decoded. In that case, PUSCH power ramping could be possible while PRACH may not, when they both be retransmitted, hence the EPRE gap is changed.  However, for next retransmission if PUSCH still not decoded, the power ramping of both PUSCH and PRACH could be possible although they should be confined by the predefined max EPRE gap. In that step, the power ramping of PRACH and PUSCH is related and be considered together.
Proposal 2:  A maximum EPRE gap between PRACH and PUSCH should be defined for channel estimation, while the power ramping of PRACH and PUSCH should not be coupled together.

Fall-back to 4-step RACH
1 
2 
If MsgA is not successful decoded by the gNB, retransmission of MsgA should be supported. There are two cases for the above failure, one is PRACH of Msg A is not detected (Case1) and the other is PRACH is detected but PUSCH of Msg A is not decoded (Case2). However, gNB should have the flexibility to let UE fall back to 4-step RACH procedure no matter what the detail mechanism is used, such as a counter of maximum number or power level of MsgA retransmissions. However, the counter for case 1 and 2 should not be always be same since the case1 is worse than case 2 for 2-step RACH.
Proposal 3:  The counter for the fall back to 4-step RACH should be separated for different failure case of MsgA. 

[bookmark: _Hlk1047465]Beam Operation
UL Tx beam refinement during 2-step RACH procedure
For the MsgA PRACH and PUSCH transmission in idle and inactive mode, from the gNB receiver point of view, it is better to use the same Tx beam most of the time. For connected mode, gNB may have a flexibility to configure UE to transmit MsgA PRACH and MsgA PUSCH with the same or different UL Tx beams, however, we think it is a corner case for optimization.
But for MsgA retransmission, it may be a different case because it is possible that the PRACH is detected but the PUSCH is not decoded. In that case, gNB could has the flexibility to configure UE to use different beam other than the beam of the PRACH especially the when, for example, the Tx power of PUSCH is higher than a threshold configured by the gNB.  
Proposal 4:  The MsgA PRACH and PUSCH can be configured to use different Tx spatial filter (beam) when retransmission of MsgA.

Conclusion
In this contribution, we discuss the procedure for Two-step RACH and based on the above discussion we have the following proposals.
Proposal 1:  Both options (separated or shared RO) should be supported.
Proposal 2:  A maximum EPRE gap between PRACH and PUSCH should be defined for channel estimation, while the power ramping of PRACH and PUSCH should not be coupled together.
Proposal 3:  The counter for the fall back to 4-step RACH should be separated for different failure case of MsgA.
Proposal 4:  The MsgA PRACH and PUSCH can be configured to use different Tx spatial filter (beam) when retransmission of MsgA.
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