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Introduction
In this contribution we discuss how the UE should select between doing a 2-step or 4-step Random access procedure. Since it was agreed in RAN2#105bis that a selection criterion should be specified we give our proposals and motivations in this contribution.
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First of all, the UE needs to be configured for 2-step RA to perform it (i.e. have some sort of RACH-configuration). The UE could be in a cell not allowing 2-step RA and in this case the UE can only use 4-step RA. In addition to being provided with a 2-step RA configuration, there are other criteria the UE must fulfil before sending msgA.
In 2-step RACH procedure, the preamble and PUSCH will be transmitted by UE in msgA. Since prior to the msgA, there is no RAR received, i.e. there’s no Timing Advance Command received. This may be needed for UEs on the cell-edge in large cells to enable the gNB to detect, demodulate and decode msgA since the timing may be off. Since the 2-step RA will be available for the same cell sizes as NR Rel. 15 there are situations where it is more advantageous to do a 4-step RA instead of a 2-step RA. It should be noted that even in large cells connected UEs may have a valid TA and be able to compensate for the timing even at cell edge.
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[bookmark: _Toc525565501]As there may be situations when the UE has a valid TA, the question of whether the UE is on cell-edge in a large cell is irrelevant. In this case the UE should use the 2-step procedure when configured.
[bookmark: _Toc7602350][bookmark: _Toc7602817][bookmark: _Toc7677924]If the UE has a valid TA (i.e. TA timer is running) and if the UE is configured with 2-step RA, the UE shall use the 2-step RA procedure.
In the most common situation where the UE does not have a valid TA, the most straight forward way for UEs to discover that the 2-step procedure may fail is by RSRP measurements. If these show low RSRP (lower than a threshold), it can be expected that the UE is at cell edge and that a msgA transmission might not be detected, demodulated and decoded correctly by the gNB. This implies that RSRP measurements are a good basis to select whether to use 2-step RA or 4-step RA. 
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Other selection criteria such as UE category or logical channel triggering the RA are also discussed but we believe these criteria have drawbacks. For instance, UE category is applicable only for idle mode and it is not clear why the use of UE category would be meaningful. The use of logical channel also has the drawback of being limited to a specific RRC state (connected mode). Similar criteria were discussed by RAN2 during NR Rel. 15 work regarding prioritized random access but was considered too complex with respect to the possible gain it could achieve. We believe this is the case also now.
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In section 2 we made the following observations:
Observation 1	For cell-edge UEs in large cells, the 2-step RA procedure may fail due to inaccurate TA.

Based on the discussion in section 2 we propose the following:
Proposal 1	If the UE has a valid TA (i.e. TA timer is running) and if the UE is configured with 2-step RA, the UE shall use the 2-step RA procedure.
Proposal 2	If the UE does not have valid TA (i.e. TA timer expired), and if the UE is configured with 2-step RA, and if the RSRP is above a configurable threshold then the UE shall use the 2-step RA procedure.

References
1. [bookmark: _Ref513478584]3GPP TR 38.889 v16.0.0 “Study on NR-based access to unlicensed spectrum (Release 16)
1. [bookmark: _Ref343175]RP-182894, New work item: 2-step RACH for NR, ZTE Corporation, Sanechips
1. R2-1906953, “RNTI and Contention Resolution for 2-step RA”, Ericsson, 3GPP TSG-RAN WG2 #106, Reno, Nevada, US, 08 Apr – 12 Apr 2019

