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1. Introduction
In the RAN2#106 meeting, following agreements were achieved for 2-step RACH [1].
	 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. 
2. From RAN2 perspective, for msgA retransmission (i.e. preamble and PUSCH) we assume that the UE retries on 2-step RACH  
3. FFS whether the UE can fallback to 4-step RACH after certain time.  Ask RAN1 whether the preamble transmission performance for 2-step RACH and 4-step RACH is the same.  
4. For MsgA with C-RNTI, the UE shall monitor the PDCCH addressed to C-RNTI for success response and msgB-RNTI (e.g. RA-RNTI or new RNTI) 
5. Contention resolution:
a. If the PDU PDCCH addressed to the C-RNTI (i.e. C-RNTI included in MsgA) containing the 12 bit TA command is received, the UE should consider the contention resolution to be successful and stop the reception of MsgB or with UL grant if the UE is synchronized already.
b. If the corresponding fallback RAR is detected, the UE should stop the monitoring of PDCCH addressed to the corresponding C-RNTI for success response and process the fallback operation accordingly.
c. If neither corresponding fallback RAR nor PDCCH addressed C-RNTI is detected within the response window, the UE should consider the msgA attempt failed and do back off operation based on the backoff indicator if received in MsgB.
d. FFS if a new MAC CE with 12bits Timing Advanced Command shall be introduced
6. For CCCH, MsgB can include the SRB RRC message.  The format should be designed for both with and without RRC message.   
7. For CCCH, for success or fallback RAR MsgB can multiplex messages for multiple UEs.  FFS if we can multiplex SRB RRC messages of multiple UEs.  
8. Network response to msgA (i.e. msgB/msg2) can include the following: 
a. SuccessRAR 
b. FallbackRAR
c. Backoff Indication
FFS: format of successRAR and whether successRAR is split into more than one message and format of fallbackRAR and whether legacy msg2 can be reused for fallbackRAR
9. Proposal 10: The following fields can be included in the successRAR when CCCH message is included in msgA.
a. Contention resolution ID
b. C-RNTI
c. TA command
10. Upon receiving the fallbackRAR, the UE shall proceed to msg3 step of 4-step RACH procedure
11. FallbackRAR should contain the following fields
a. RAPID
b. UL grant (to retransmit the msgA payload).  FFS on restrictions on the grant and UE behavior if different grant and rebuilding 
c. TC-RNTI
d. TA command
12.  From RAN2 perspective, no further offset is needed for the start of msgB monitoring window (i.e. no offset is needed to cover the RRC processing delay and/or F1 delay).
13. The UE will monitor for response message using the single msgB agreed window
14.  MsgB containing the succcessRAR shall not be multiplexed with the legacy 4-step RACH RAR in the same MAC PDU



In addition, one LS [2] was approved to ask RAN1 on whether on a given UL carrier, the preamble performance for 2-step RACH and 4-step RACH is same or not. In this paper, we will provide our views on the RA resource selection for 2-step and 4-step RACH.

2. Discussion
There is one FFS point that whether radio quality is used for 2-step RACH selection. The main motivation for 2-step RACH is to reduce the RACH procedure delay by allowing UE to transmit Msg.A that includes equivalent information of msg1 and msg3 of 4-step RACH. For Msg. 3 of the 4-step RACH, NW has the chance to adjust the MCS, time/frequency-domain resource, TA, transmission power etc by RAR UL grant after detecting the associated preamble. However, for Msg.A PUSCH of 2-step RACH, the transmission parameters like MCS, resource, transmission power are preconfigured (similar as configured grant Type 1). For a target BLER of the Msg.A PUSCH, it already gives some guidance on the required SINR range to correctly receive the Msg.A PUSCH. Therefore, to maintain the motivation of the 2-step RACH and ensure reliable detection of the PUSCH payload, it is beneficial to have radio quality as one criterion for selection of the 2-step RACH.
Proposal 1: radio quality can be one criterion configurable by gNB for selection between the 2-step and 4-step RACH.
If NW configures the radio quality to be used for 2-step RACH selection, then next question is how to define the radio quality. Generally, following options can be considered:
Option 1: Similar as new beam selection principle for beam failure recovery procedure. Define new or re-use current rsrp-ThresholdSSB(/CSI-RS) parameter. If rsrp-ThresholdSSB(/CSI-RS) > Threshold, 2-step RACH is selected; otherwise, 4-step RACH is selected. 
Option 2: Similar as selection between RA preamble Group A and B principle. UE selects the 2-step RACH if the resulting transmission power after evaluation can be ensured based on the measured RSRP, preamble and Msg.A PUSCH received target power at gNB. For example:
· If the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – [msgA]preambleReceivedTargetPower – msgApusch-DeltaPreamble
· Select 2-step RACH; 
· Otherwise, select 4-step RACH.
For Option 1, it seems simple, while it is not sufficient since this RSRP criterion is used for beam recovery targeting the PRACH preamble performance. It does not take into account the Msg.A PUSCH received target power, UE power status etc. In addition, based on current procedure, such criterion requests UE to do RACH type i.e., 2-step or 4-step selection for ‘every’ reattempt that conflicts with the agreement ‘From RAN2 perspective, for msgA retransmission (i.e. preamble and PUSCH) we assume that the UE retries on 2-step RACH’.
For option 2, it is more aligned with the intention on introducing the radio quality as one criterion for 2-step RACH selection to ensure gNB correctly decode the Msg.A PUSCH. In addition, it may have some benefits if option 2 is used with the combination of Msg.A PUSCH payload. For example, it is more efficient to define following as the criterion for 2-step RACH selection. 
· If the potential MsgA PUSCH size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than ra-MsgAPuschSize and if the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – [msgA]preambleReceivedTargetPower – msgApusch-DeltaPreamble
· Select 2-step RACH; 
· Otherwise, select 4-step RACH.
Alternatively, another way is to define Preamble Group A and Preamble Group B based on Msg.A PUSCH size for 2-step RACH. Hence, after UE selects 2-step RACH by evaluating the required UE transmission power, UE can further select which preamble index it will use to transmit the Msg.A preamble.
[bookmark: _GoBack]Proposal 2:  the radio quality used to select 2-step RACH is defined as following:
· If the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – [msgA]preambleReceivedTargetPower – msgApusch-DeltaPreamble
· Select 2-step RACH; 
· Otherwise, select 4-step RACH.
Proposal 2a: FFS Msg.A PUSCH size used in combination with radio quality for 2-step RACH selection. 
The preamble performance is determined by the PRACH formats, preamble received target power and PRACH load for each RO etc. NW should have the flexibility to configure same and/or different RACH format(s), preamble received target power and PRACH load between 2-step RACH and 4-step RACH, depending on the use cases/conditions. Therefore, the preamble performance can be the same or can be different between the 2-step and 4-step RACH.
Regarding whether the UE can fallback to 4-step RACH after certain time, based on the agreements made in the last meeting, our understanding is as following: for the case where gNB successfully decodes the Msg.A preamble but fails to decode the Msg.A PUSCH, UE will behave based on the response from gNB. More specifically, if UE receives BI, then UE retries 2-step RACH after some back-off time; if UE receives RAR, then it can be viewed as fallback to 4-step RACH that UE will transmit the Msg.3 based on the RAR UL grant. For the case where both the preamble and Msg.A PUSCH are failed to decode, if there is no response from Network to UE, the UE should re-try 2-step RACH; After certain time or when UE reties the 2-step RACH N times, if there is still no any response from gNB side, it is also reasonable for UE to fallback from 2-step RACH to 4-step RACH given the preamble performance may be different between 2-step and 4-step RACH . 
Proposal 3: Support fallback to the 4-step RACH procedure after N consecutive 2-step RACH attempts, where N is a configurable number of failed 2-step RACH attempts.  

2. Summary and proposal
In summary, we present our views on the RA resource selection for 2-step and 4-step RACH. Based on the discussion, followings were proposed:
Proposal 1: radio quality can be one criterion configurable by gNB for selection between the 2-step and 4-step RACH.
Proposal 2: the radio quality used to select 2-step RACH is defined as following:
· If the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – [msgA]preambleReceivedTargetPower – msgApusch-DeltaPreamble
· Select 2-step RACH; 
· Otherwise, select 4-step RACH.
Proposal 2a: FFS Msg.A PUSCH size used in combination with radio quality for 2-step RACH selection. 
Proposal 3: Support fallback to the 4-step RACH procedure after N consecutive 2-step RACH attempts, where N is a configurable number of failed 2-step RACH attempts.  
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