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1 Introduction

In RAN2 #106, following agreements were made for NR 2-step RACH.

	Agreements

1. From RAN2 perspective, 2-step RACH selections can be based on indicating to all UEs via SIB, or dedicated configuration in RRC_CONNECTED/INACTIVE/IDLE states.  FFS if radio quality is used for 2-step RACH selection. 




In this contribution, we would like to discuss further detailed criteria on UE RACH type selection between 2-step RACH and 4-step RACH.
2 Discussion 
2-step RACH has potential benefits of fast channel access compared to 4-step RACH, due to the fact that MsgA can directly carry some payload information, which can only be carried in Msg3 in legacy 4-step RACH. In principle, all triggers for contention-based 4-step RACH should be applicable to 2-step RACH. This was confirmed in the WID and previous RAN2 meeting agreements.
2-step RACH’s WID:

· 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

RAN2#105bis meeting agreements

Agreements

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

2.
2-step RACH is applicable for CB BFR.  FFS for CFRA
Given the wide applicability of 2-step RACH and its potential benefits, from UE’s perspective, it has no reason for not prioritizing the use of 2-step RACH. However, one of the consequences for all UEs prioritizing 2-step RACH would cause overloaded situation for 2-step RACH resources. Note that RAN1 already agreed that separate RACH resources would be configured for 2-step RACH and 4-step RACH. See below RAN1#96bis agreements [1].
	· 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


Observation 1 All UEs prioritizing 2-step RACH would cause overloaded situation of 2-step RACH resources.
Based on above observation, it seems beneficial to consider some load balancing mechanism between 2-step and 4-step RACH resources. To this end, some proposals on RSRP-based 2-step RACH selection were brought up by some companies [2]. The argument was that 2-step RACH can only be selected when UE is near the base station. However, we think RAN2 has no justification whether 2-step RACH has any coverage issue and this should be left for RAN1 to decide.

Proposal 1 RSRP-based 2-step RACH selection is left for RAN1 to decide.

To achieve load balancing, one way that is in RAN2’s scope could be that UE randomly selects between 2-step RACH and 4-step RACH. This can be simply done based on an equal probability between the two types, or if network would like to have any specific distribution, it can broadcast a load factor for UEs to use. UE just draws a random number and compares it with the broadcasted load factor to decide which RACH type to use.
Proposal 2 UE can randomly select 2-step RACH or 4-step RACH, with equal probability or according to the broadcasted load factor.

3 Conclusion
Based on the discussion in section 2 we have following proposals:
Proposal 1
RSRP-based 2-step RACH selection is left for RAN1 to decide.
Proposal 2
UE can randomly select 2-step RACH or 4-step RACH, with equal probability or according to the broadcasted load factor.
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