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1. Introduction
It was agreed in RAN#85 meeting that 2-step CF-RACH would be scope of the WID [RP-192330]. This contribution looks at basic procedure for CF-RACH according to the WID.
	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 contention-free 2-step RACH procedure (dedicated preamble and dedicated PUSCH) for handover (RAN2)

· RAN1 work addresses only CBRA (i.e. not considering CFRA)

(omit)

· All triggers for Rel-15 NR 4-step RACH are applied for 2-step RACH (this includes triggers for SI Request and BFR as agreed by RAN2)

· No new triggers for 2 step RACH

· Contention-free 2 step RACH is only supported for the handover case

(omit)

Note 3: The work on contention-free 2-step RACH procedure is of lower priority and should be pursued in RAN2 only if there is time. 


Discussion
The basic handover procedure is shown in the following figure. During the RAN#85 meeting, there were two questions raised for the 2-step CF-RACH procedure. Let us look at those questions one by one.
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Fig.1: Basic handover procedure
[Backhaul Delay]
There was a question if backhaul delay was considered when RAN2 reached agreement that 2-step CF-RACH would be useful for HO. This is because the target gNB is unable to manage to receive the MSGA sent by the UE due to the deviation of the backhaul delay if the MSGA resource is allocated by dynamic grant from the TgNB. This potential problem is legitimate yet can be solved by network configuration, which would be shown in the following discussion on resource mapping.
[Resource Mapping]
There have been some RAN1 agreements on the resource mapping. Note that the flowing picture is just a high-level image on one-to-one mapping and multiple-to-one mapping.
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Fig.2: One-to-one mapping or multiple-to-one mapping (See the example shown in [R1-1903923])
	Agreements:

· Confirm the working assumption that both one-to-one and multiple-to-one mapping between preambles in each RO and associated PUSCH resource unit (PRU) are supported

· Configurable number of preambles (including one or multiple) mapped to one PRU, explicitly or implicitly


Instead of using dynamic grant from the TeNB to the UE, the agreed resource mapping between RO (RACH Occasion) and PUSCH resource unit (PRU) can be reused for the 2-step CF-RACH. The simple approach can be that the one-to-one mapping is used for MSGA transmission, where dedicated preamble is reserved for the RO and the associated PRU is then automatically allocated as a dedicated PUSCH resource to the UE. The mapping can be indicated by handover command.
Opponents may think that such a “dedicated” usage for RO and PRU resource unit has not been considered in RAN1. However, the RAN2 perspective, it is just a NW configuration – the RO and PRU mapping agreed for 2-step CB-RACH in RAN1 can be reused for 2-step CF-RACH. The NW can monitor the MSGA reception from the UE, which is backhaul delay agnostic.
Proposal 1:
One-to-one mapping of RO and PRU can be reused, which has no RAN1 impact.
Proposal 2:
HO command indicates the mapping instead of DG, which has no backhaul delay issue.
In case of handover, the benefit was discussed from the UL data transmission perspective when e.g. TA = 0 in [R2-1907088]. Even in the case of TA >0, the overall handover interruption time can be reduced by including the handover complete message (i.e. RRCReconfigurationComplete) in MSGA and the new 12bit TA MAC CE in MSGB for the uplink timing alignment.
Proposal 3:
2-step CF-RACH can be performed for the case where TA > 0.
2. Summary of Proposals
Proposal 1:
One-to-one mapping of RO and PRU can be reused, which has no RAN1 impact.
Proposal 2:
HO command indicates the mapping instead of DG, which has no backhaul delay issue.
Proposal 3:
2-step CF-RACH can be performed for the case where TA > 0.
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