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1. Introduction
In the RAN2#105bis meeting, contribution R2-1903549 on general procedure of 2-step RACH was noted and the RA type selection between 2-step RACH and 4-step RACH has been discussed. Different criteria is forseen to be considered such as the criteria based on radio link quality (R2-1903549):

· Alt1: UE supporting 2-step RACH will always initiate 2-step RACH as long as the “ReceivedTargetPower”can be achieved. 

· Alt2: An RSRP threshold can be introduced for RA type selection between 2-step RACH and 4-step RACH.

And agreement have been achieved for 2-step RACH that that criteria on whether the UE uses 2-step RACH or 4-step RACH should be specified: 
	Agreements:

1. Criteria on whether the UE uses 2-step RACH or 4-step RACH shall be clearly specified 

2. The start of the msgB reception window is after the PUSCH transmission opportunity of MsgA.  Details are FFS for 2-step RACH and fallback. 
3. If CCCH SDU was included in MsgA, then the contention resolution will be based on the contention resolution ID included in MsgB.  FFS for other conditions.


A email discussion was kicked out for procedures and MsgB of 2-step RACH including the topic on selection of 2-step RACH and 4-step RACH.

In this contribution we discuss this issue on RA type selection from Fujitsu point of view.

2. Discussion
Radio link quality should be considered as a criteria for the RA type selection and related threshold should be specified. Because if gNB can’t decode MsgA, gNB will response a fall-back RAR for UE to perform 4-step RACH, in which case the latency performance of 2-step RACH will be worse than UE initiating 4-step RACH directly. The even worse case is if the gNB not supporting the fall-back mechanism UE will retransmit MsgA several times until gNB can decode successfully. It’s reasonable that UE selects RACH type by the channel quality, UE can performed 2-step RACH when the channel quality is fulfilled to guarantee gNB demodulating MsgA successfully. When RA is initiated UE evaluates the channel quality, if the quality is fulfilled, e.g. the receiving power of SS-RS or CSI-RS is above a configured threshold or the path loss below a specific threshold, 2-step RACH can be performed otherwise 4-step RACH is performed. The RSRP threshold should guarantee gNB can decode MsgA PUSCH successful. The path loss threshold should be calculated by MsgA target receiving power and Pcmax, which are obtained from gNB configuration, the target receiving power of MsgA should guarantee gNB can decode MsgA PUSCH successful.
Except RSRP and path loss, MCS can also be considered a criteria of radio quality. Regarding the PUSCH occasions, fixing PRB size and MCS (or using a small set of fixed PRB sizes and MCSs) but varying payload seems reasonable. It is possible that PUSCH occasions are configured with different time/frequency resources with different MCSs and PRB sizes. 
When RA initialized, the 2-step RACH capability UE can evaluate the MCS needed for MsgA PUSCH according to the channel quality and try to select the PUSCH occasion(s) according to the PRACH occasion(or + preamble index) and the needed MCS. If the MCS selected can’t match the configured MCS(s) of any PUSCH occasion(s) corresponding to the PRACH occasion, 2-step RACH is not supposed be selected. 
However MsgA resource configuration is under study by RAN1 and the radio quality criteria for RA type selection is almost RAN1 relative topic. We propose RAN2 to inform RAN1 with above consideration and require RAN1 to down select following alternatives of RA type selection criteria based on radio quality:

· Alt.1: Receiving power of SS-RS/CSI-RS

· Alt.2: Path loss of radio link (threshold is calculated by target receiving power for MsgA PUSCH and Pcmax)
· Alt.3: MCS selected by UE for MsgA PUSCH

Proposal 1: RAN2 informs RAN1 about following alternatives of RA type selection criteria based on radio quality and request RAN1 to down select the feasible criteria:

Alt.1 : Receiving power of SS-RS/CSI-RS

Alt.2: Path loss of radio link (threshold is calculated by target receiving power for MsgA PUSCH and Pcmax)
Alt.3: MCS selected by UE for MsgA PUSCH

If RA type selection by UE itself it is always based on radio quality since MsgA PUSCH decoding success should be guaranteed.

Proposal 2: RA type selection by UE should base on radio quality.
The UL small data traffic is the basic scenario and the latency reduction is the most considered purpose for 2-step RACH. The delay reduction advantage of 2-step RACH is not obvious compared to 4-step RACH if UEs cannot send data in one PUSCH opportunity. For UE in connected mode the available data can be more than the maximum payload size of MsgA, which is under study in RAN now and is supposed to be at least 56bits or 72 bits, if the potential MAC PDU larger than the maximum payload size of MsgA, UE cannot send available data in just MsgA PUSCH. To guarantee the UL critical data priority, big UL data should be low priority to use 2-step RACH than small data. UE should do RA type selection based on the maximum MsgA payload size. UE can evaluate the potential MAC PDU size to be sent in MsgA PUSCH or the needed PRB number of MsgA PUSCH if all the available data is to be sent, if the potential MAC PDU larger than the payload size configured for the PUSCH occasion, or, according to the available data the needed PRB number is larger than the PUSCH occasion PRB number, the 2-step RACH cannot be performed.
The maximum MsgA payload size is RAN1 decision. For RA type selection procedure is eventually be specified in TS38.321, RAN2 should specify the RA type selection criteria based on MsgA payload size after RAN1 determination on MsgA payload size.
Proposal 3: UE should do RA type selection basing on the maximum MsgA payload size. RAN2 should specify the method of RA type selection based on MsgA payload size after RAN1 determination on MsgA payload size.
In some cases although the radio quality is fulfilled the MsgA decoding may still fail, e.g. when there is high collision or load in 2-step RACH occasions. On the other hand, when there is high load in 4-step RACH occasions the performance of 4-step RACH is decreased. In addition to radio quality threshold, it is necessary that the RA type selection depends on the collision condition or load of the PRACH/PUSCH occasion of 2-step RACH and the PRACH occasion of 4-step RACH. To control the collision of MsgA PUSCH and improve the reliability of PUSCH transmission or to control the load of 4-step RACH and improve the RA performance, gNB can broadcast some information though the system information or send the information through the random access response. UE received that information can do RA type selection based on the information. For example for 2-step RACH capability UEs if the information implies or indicates high load in 2-step RACH occasions UE should select to do 4-step RACH rather than 2-step RACH, if the information implies or indicates high load in 4-step RACH occasions UE should select to perform 2-step RACH. 
Since MsgA PRACH/PUSCH demodulation may still fail under high collision or high load in 2-step RACH occasions even if the radio quality criteria is fulfilled, in that case the UE should select 4-step RACH. While if the load of 4-step RACH occasion is high, even if the above radio quality criteria is not fulfilled UE should still select 2-step RACH because RA can eventually succeed by MsgA power ramping or fallback procedure. The gNB’s conduction on RA type selection should prioritize the radio link quality criteria.
Proposal 4: UE should select 2-step RACH or 4-step RACH following the gNB information on RA type selection. The gNB’s information on RA type selection should prioritize the radio link quality criteria.
For the radio quality or channel collision condition may be changed in the cell with high or low frequency and the gNB can conduct the UEs to use the more suitable RA type through signals such as SI or MAC control information. We see no harm for UE to do the RA type selection whenever the preamble should be retransmission.
Proposal 5: UE selecting RA type whenever the preamble needs retransmission should be supported.

We don’t quite understand the purpose or the advantage of the method that UE switch to 4-step RACH from 2-step RACH after a specific number of 2-step RACH attempts without any other reason. The method UE reselect RA type based on 2-step RACH attempts should not be supported.
Proposal 6: UE reselecting RA type based on the number of 2-step RACH attempts should not be supported.
3. Summary of Proposals
Proposal 1: RAN2 informs RAN1 about following alternatives of RA type selection criteria based on radio quality and request RAN1 to down select the feasible criteria:
Alt.1 : Receiving power of SS-RS/CSI-RS

Alt.2: Path loss of radio link (threshold is calculated by target receiving power for MsgA PUSCH and Pcmax)
Alt.3: MCS selected by UE for MsgA PUSCH
Proposal 2: RA type selection by UE should base on radio quality.
Proposal 3: UE should do RA type selection basing on the maximum MsgA payload size. RAN2 should specify the method of RA type selection based on MsgA payload size after RAN1 determination on MsgA payload size.

Proposal 4: UE should select 2-step RACH or 4-step RACH following the gNB information on RA type selection. The gNB’s information on RA type selection should prioritize the radio link quality criteria.

Proposal 5: UE selecting RA type whenever the preamble needs retransmission should be supported.
Proposal 6: UE reselecting RA type based on the number of 2-step RACH attempts should not be supported.
References
[1] R2-1903549, “Consideration on 2-step RACH procedure”, ZTE Corporation, Xi’an, China, April, 2019
[2] R2-1903782, “On procedure selection among 2-step and 4-step RACH”, Fujitsu, Xi’an, China, April, 2019  
PAGE  
- 1 -

