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1 Introduction

In the WID RP-182894 of 2-step RACH, the RAN2 related objectives are as follows:

1. 2-step RACH [RAN1, RAN2]
· 2-step RACH shall be able operate regardless of whether the UE has valid TA or not.

· 2-step RACH is applicable to any cell size supported in Rel-15 NR;

· 2-step RACH is applied for RRC_INACTIVE , RRC_CONNECTED and RRC_IDLE state

· Specify contention-based 2-step RACH procedure (RAN2)

· Specify msgA’s content: to include the equivalent contents of msg3 of 4-step RACH (RAN2/RAN1)

· Inclusion of UCI in msgA is not precluded

· Specify msgB’s content: to include the equivalent contents of msg2 and msg4 of 4-step RACH (RAN1/RAN2)

· Contention resolution for 2-step RACH (RAN2)

· Design of RNTI for msgB of 2-step RACH (RAN2)

· Specify the fall back procedure from 2-step RACH to 4-step RACH (RAN2/RAN1)

· All triggers for Rel-15 NR 4-step RACH are applied for 2-step RACH except for SI Request and BFR which are up to RAN2 discussion

· No new triggers for 2 step RACH

For unlicensed operation:

· After PRACH and PUSCH design enhancements are completed for NR-U in the Rel-16 NR-U WI, identify and specify the necessary modification of 2-step RACH design for its application in NR-U(RAN1/RAN2)

Note 2: UP data transmission in RRC_IDLE and RRC_INACTIVE state is not in the scope. UP data transmission in RRC_CONNECTED mode as in Rel-15 NR is supported. 

In this paper, we propose to clarify the definition of contention based 2-step RACH and also the triggers.

2 Discussion

2.1 The definition of contention based 2-step RACH
In legacy 4-step RACH, the contention based RACH means both RACH occasions (RO) and Preambles are shared by multiple UEs. In other words, when UE performs contention based 4-step RACH, different UE may choose the same RO and/or preamble, so there is collision among them. 
Observation 1 In 4-step RACH, contention means both RO and preamble can be shared by multiple UEs.

In 2-step RACH, msgA is preamble and PUSCH carrying payload. In the WID, it states “Specify contention-based 2-step RACH procedure (RAN2)”. Since msgA consists of two parts, i.e., preamble transmission and PUSCH transmission, one question is how to define contention based 2-step RACH? Does it mean that both preamble and PUSCH are shared by multiple UEs or only one of them is shared by multiple UEs? In general, there are following different cases based on simple combination of the two parts in msgA:
	
	Preamble
	PUSCH

	Case1
	Contention
	Contention

	Case2
	Contention
	Dedicated

	Case3
	Dedicated
	Contention

	Case4
	Dedicated
	Dedicated


Obviously: 

· Case1 can be regarded as contention-based 2-step RACH, since both preamble and PUSCH are shared by multiple UEs, it will cause collision when UE choose the same preamble and PUSCH.

· Case4 is ruled out since both preamble and PUSCH are dedicated, so it can be regarded as a “contention-free” 2-step RACH. 

However, it’s not clear whether Case2 and Case3 can be regarded as contention based 2-step RACH.

· Case2 and Case3 may be only applied to RRC Connected state, since at least one part of the msgA needs to be configured to the UE in a dedicated way.

· From legacy 4-step RACH point of view, Case2 can be regarded as contention based RACH, since preamble is shared by multiple UEs. 
· From legacy 4-step RACH point of view, Case3 can be regarded as contention-free RACH, since preamble is dedicated. However, from 2-step RACH point of view, since PUSCH is share by multiple UEs, there is still possible contention if multiple UEs choose the same PUSCH resources.

Proposal 1 RAN2 to clarify the definition of contention based 2-step RACH.
2.2 The triggers for 2-step RACH
Regarding the triggers, in the WID, it states:
· All triggers for Rel-15 NR 4-step RACH are applied for 2-step RACH except for SI Request and BFR which are up to RAN2 discussion

· No new triggers for 2 step RACH

Regarding SI, currently, there are two types of SI request RACH, i.e., msg1 based SI request and msg3 based SI request.
· For msg1 based SI request, RACH is completed when UE receives a MAC RAR including a RAPID only MAC subPDUs. Actually, it requires only 2-steps messages to complete the procedure, i.e., msg1 and RAR reception. Thus, there is no motivation to apply 2-step RACH to the msg1 based SI request procedure. 
· For msg3 based SI request, SI request information from RRC layer is included in msg3. It uses legacy 4-step RACH procedure to request SI. In principle, 2-step RACH can be used for further enhancement, e.g., by including the SI request information from RRC layer in the msgA. However, requesting SI is actually not a so urgent event, there is no strong motivation to further enhance msg3 based SI request.

Regarding BFR, there are also two cases:

· UE can initiate contention-free RACH for the beam failure recovery when BeamFailureRecoveryConfig is configured, thus in this case, there is no need to further enhance this procedure, i.e., using 2-step RACH. 

· For BFR using contention based RACH, it occurs when BeamFailureRecoveryConfig is not configured or when UE is not able to choose a qualified SSB and CRI-RS, it will use 4-step RACH for beam failure recovery. However, since there is already contention-free RACH to be used for BFR, it seems also not so desirable to use 2-step RACH for BFR. Besides, it will cause some further issues if 2-step RACH were used for BFR, e.g., when UE falls back from contention free RACH BFR to contention based RACH BFR, how to choose between 4-step RACH and 2-step RACH for BFR?
Thus, in all we propose:
Proposal 2 SI request and BFR are not the triggers for 2-step RACH.

3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
In 4-step RACH, contention means both RO and preamble can be shared by multiple UEs.
Proposal 1
RAN2 to clarify the definition of contention based 2-step RACH.
Proposal 2
SI request and BFR are not the triggers for 2-step RACH.
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