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1 Introduction

In RAN2#105bis meeting, it has agreed:

Agreements

1.
2-step RACH is applicable for Msg3 based SI request.

2.
2-step RACH is applicable for CB BFR.  FFS for CFRA
In the WID RP-182894, 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

In this paper, we mainly discuss whether support CF 2-step RACH in the 2-step RACH WI scope.
2 Discussion

2.1 The definition of contention-based 2-step RACH and contention-free 2-step RACH
In legacy 4-step RACH, whether the RACH can be regarded as contention based or contention free depends on the dedicated preamble configuration. In other words, if the preamble is dedicated configured, the RACH can be regarded as contention-free RACH, otherwise the RACH is regarded as contention based RACH. 
Observation 1 In 4-step RACH, if the preamble is configured in a dedicated way, the RACH procedure can be regarded as contention-free RACH, otherwise the RACH is regarded as contention-based RACH.

In the WID, it states “Specify contention-based 2-step RACH procedure (RAN2)”, however what’s the definition of contention-based 2-step RACH is not clear yet.

In 2-step RACH, msgA consists of preamble transmission and PUSCH transmission, considering both of them can be configured by RRC independently, there are different cases as shown in the following table:
	
	Preamble
	PUSCH
	Contention-based 2-step RACH?

	Case1
	Contention-based
	Contention-based
	Yes

	Case2
	Contention-based
	Dedicated
	?

	Case3
	Dedicated
	Contention-based
	?

	Case4
	Dedicated
	Dedicated
	No


From the above table, it’s clear that:
· Case1 can be regarded as contention-based 2-step RACH, since both preamble and PUSCH are contention-based, which means there will be collision when UE choose the same preamble and PUSCH.

· Case4 can be regarded as contention-free 2-step RACH, since both preamble and PUSCH are configured in a dedicated way. 

However, it’s not clear whether Case2 and Case3 can be regarded as contention-based 2-step RACH or contention-free 2-step RACH, since some of the component of msgA are either dedicated or contention-based.
For case 2, from legacy 4-step RACH point view, it can be regarded as contention-based RACH since the preamble is contention-based. However, it’s not clear whether network can configure such case and the use case for this configuration. Firstly, RAN1 agreed that there will be mapping relationship between preamble and PUSCH resource unit:

· At least support one-to-one and multiple-to-one mapping between preambles in each RO and associated PUSCH resource unit.

· Configurable number of preambles (including one or multiple) mapped to one PUSCH resource unit

· FFS one-to-multiple mapping
If UE selects a contention-based preamble, it will choose a PUSCH resource based on the mapping between preamble and PUSCH, then in this case, multiple UEs may choose the same PUSCH resources which would make the PUSCH is contention-based. 
Observation 2 In 2-step RACH, if preamble is contention-based, PUSCH is also contention-based  due to the mapping relationship between preamble and PUSCH.

For the case3, the preamble is dedicated, from legacy RACH procedure point view, network can identify the UE based on the received preamble, so it can be regarded as contention-free RACH. If the PUSCH is not dedicated, it means there will be collision for the PUSCH transmission among multiple UEs which selects the same PUSCH resources. However, like the configured grant case, whether PUSCH is dedicated or contention should be transparent to UE, so from this point of view, case3 should also be regarded as contention free 2-step RACH. From another perspective, if following the mapping relationship between preamble and PUSCH, the PUSCH is already non-contention based since preamble is configured in a dedicated way.
Observation 3 In 2-step RACH, if preamble is configured in a dedicated way, PUSCH is also dedicate due to the mapping relationship between preamble and PUSCH.
Proposal 1 The definition of contention-based 2-step RACH is clarified, i.e., 2-step RACH can be regarded as contention-based if the preamble is not dedicated.
Proposal 2 The definition of contention-free 2-step RACH is clarified, i.e., 2-step RACH can be regarded as contention-free if the preamble is dedicated.

2.2 The triggers for 2-step RACH
Regarding the triggers, in RAN2#105bis meeting, it has been agreed:
1.
2-step RACH is applicable for Msg3 based SI request.

2.
2-step RACH is applicable for CB BFR.  FFS for CFRA
UE can initiate contention-free RACH for the beam failure recovery when BeamFailureRecoveryConfig is configured, thus in this case, the RACH can be completed within a 2-step procedure.

However, there are some benefits if 2-step RACH can be applied to CFRA as well:

For BFR, if 2-step RACH is applied to BFR, it means UE can not only send dedicated preamble to the network but also can include part of data or MAC CE (e.g., BSR MAC CE, or PHR MAC CE) in the PUSCH as msgA transmission. 

For handover case, if 2-step RACH is applied to BFR, the handover complete message can be included in the payload of msgA, which can reduce the delay to the handover procedure.

Observation 4 There are some benefits to apply 2-step RACH to CFRA, e.g., CF BFR and HO.
Proposal 3 2-step RACH can be applied to CFRA.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
In 4-step RACH, if the preamble is configured in a dedicated way, the RACH procedure can be regarded as contention-free RACH, otherwise the RACH is regarded as contention-based RACH.
Observation 2
In 2-step RACH, if preamble is contention-based, PUSCH is also contention-based  due to the mapping relationship between preamble and PUSCH.
Observation 3
In 2-step RACH, if preamble is configured in a dedicated way, PUSCH is also dedicate due to the mapping relationship between preamble and PUSCH.
Observation 4
There are some benefits to apply 2-step RACH to CFRA, e.g., CF BFR and HO.
Proposal 1
RAN plenary to clarify the definition of contention-based 2-step RACH, i.e., 2-step RACH can be regarded as contention-based if the preamble is not dedicated.
Proposal 2
RAN plenary to clarify the definition of contention-free 2-step RACH, i.e., 2-step RACH can be regarded as contention-free if the preamble is dedicated.
Proposal 3
2-step RACH can be applied to CFRA.
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