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1. Introduction
In the last RAN1 meeting, following agreements have been made for the configuration of the 2-step RACH resources.
	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:

a. Option 1: Separate ROs are configured for 2-step and 4-step RACH 

b. Option 2: Shared RO but separate preambles for 2-step and 4-step RACH


In the contribution, we discuss the method to differentiate different RARs considering the above agreements on the configuration of the 2-step RACH resources. 
2. Discussion
In 2-step RACH, preamble and PUSCH data are combined as msgA. MsgA PUSCH resource is associated with the random access occasion UE selected to send the 2-step preamble. The gNB can first decode the preamble and then decode the msgA PUSCH which is associated with the preamble index and PRACH occasion. The gNB can send the success RAR containing msg2+msg4 to the UE, which efficiently reduces the latency and saves the signalling overhead.

However, the gNB may not be able to decode the MsgA PUSCH successfully. In that case, the gNB can send a fall-back RAR towards the UE, so that the UE can retransmit the msgA data on the UL resource granted by the fall-back RAR. 
With 2-step RACH introduced in R16, there will be at least three types of random access response (RAR), including the legacy RAR, the fall-back RAR and the 2-step success RAR. Different UEs should be able to identify different types of RARs. For example, R15 UE should identify the legacy RAR while R16 UE should identify legacy RAR, the fall-back RAR and 2-step success RAR. 
The fall-back RAR should consist TAC, TC-RNTI and UL grant, which are the same contents of legacy RAR. According to the agreements on the configuration of the 2-step RACH resources, the PRACH resources for 2-step and 4-step RACH are separated. Therefore, the fall-back RAR and the legacy RAR can be differentiated by PRACH resources. From RAN2 point of view, it is reasonable the fall-back RAR reuses the legacy RAR in the MAC structure, and the legacy RAR and fall-back RAR can be multiplexed in one PDSCH. More specifically, the physical layer configurations of the legacy RAR and the fall-back RAR can be same, which implies the RA-RNTI, search spaces and the DCI format/fields are same for the legacy RAR and the fall-back RAR.
Proposal 1: The fall-back RAR reuses the MAC structure of the legacy RAR. The fall-back RAR and the legacy RAR have the same physical layer configurations, such as RA-RNTI, search spaces and the DCI format/fields.
Since the content of 2-step success RAR is different from that of the legacy RAR, R15 UEs can’t identify the 2-step success RAR. Therefore, the legacy RAR and the 2-step success RAR should not be sent in one PDSCH and the legacy RAR and the 2-step success RAR should be differentiated in the physical layer.
Proposal 2: The legacy RAR and the 2-step success RAR should not be conveyed in one PDSCH and they should be differentiated in the physical layer. 
Since the last RAN1 meeting has achieved the agreement that 2-step RACH and 4-step RACH can be configured with the separated ROs or the shared ROs. To differentiate the legacy RAR and the 2-step success RAR, 2 scenarios are considered as follows.

Scenario 1: The ROs are different for 2-step and 4-step RACH.
In Scenario 1, the RA-RNTI is different for 2-step and 4-step RACH. Therefore, the legacy RAR and the 2-step success RAR are naturally conveyed in separate PDSCHs. 
Scenario 2: The ROs for 2-step and 4-step RACH are shared but preambles are different.
For Scenario 2, if using the legacy RA-RNTI calculating method, the RA-RNTIs of 2-step and 4-step RACH will be the same. To prevent that the legacy RAR and the 2-step success RAR are contained in the same PDSCH, some methods can be considered, including:
· The RA-RNTI for 4-step RACH and 2-step RACH are different; 

· Different PDCCH search spaces (or CORESETs) ; 
· Different DCI formats/fields for the legacy RAR and the 2-step RACH RAR;

· FFS others.
Therefore, the legacy RAR and the 2-step success RAR should only be differentiated by different physical configurations.
The fall-back RAR and the 2-step success RAR can be identified by the physical layer. For example, the 2-step success RAR and the fall-back RAR can use different RA-RNTIs, PDCCH search spaces or DCI formats/fields. In that case, the success RAR and the fall-back RAR cannot be conveyed in the same PDSCH. R16 UEs do not need to identify the 2-step success RAR and the fall-back RAR through MAC layer and thus the complex design of MAC structure can be avoided.
Proposal 3: The fall-back RAR and the 2-step success RAR should not be conveyed in one PDSCH and they should be differentiated in the physical layer.
Proposal 4: To differentiate the legacy RAR (or the fall-back RAR) and the 2-step success RAR in the physical layer, it can be considered to use different:
· RA-RNTI;

· PDCCH search spaces or CORESETs; 

· DCI formats or DCI fields;

· Other features (FFS).

The Proposal 1-4 should be informed to RAN1 and RAN1 should be requested to down select a feasible method to differentiate the fall-back RAR (or the legacy RAR) and the 2-step success RAR from above method in Proposal 4.
Proposal 5: RAN2 should inform RAN1 about Proposal 1-4 and request RAN1 to down select a feasible method to differentiate the fall-back RAR (or the legacy RAR) and the 2-step success RAR in the physical layer from the above methods in Proposal 4.
3. Summary of Proposals
Proposal 1: The fall-back RAR reuses the MAC structure of the legacy RAR. The fall-back RAR and the legacy RAR have the same physical layer configurations, such as RA-RNTI, search spaces and the DCI format/fields.
Proposal 2: The legacy RAR and the 2-step success RAR should not be conveyed in one PDSCH and they should be differentiated in the physical layer.
Proposal 3: The fall-back RAR and the 2-step success RAR should not be conveyed in one PDSCH and they should be differentiated in physical layer.
Proposal 4: To differentiate the legacy RAR (or the fall-back RAR) and the 2-step success RAR in the physical layer, it can be considered to use different:

· RA-RNTI;

· PDCCH search spaces or CORESETs; 
· DCI format or DCI fields;
· Other features (FFS).

Proposal 5: RAN2 should inform RAN1 about Proposal 1-4 and request RAN1 to down select a feasible method to differentiate the fall-back RAR (or the legacy RAR) and the 2-step success RAR in the physical layer from the above methods in Proposal 4.
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