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1.	Introduction
At RAN1 #96bis and RAN2 #106, the following agreements for 2-step RACH were separately made:
Agreements @RAN1#96bis:
· For the relation of PRACH resources between 2-step and 4-step RACH, the network has the flexibility to configure the following options:
· Option 1: Separate ROs are configured for 2-step and 4-step RACH
· Option 2: Shared RO but separate preambles for 2-step and 4-step RACH

Agreements @ RAN2 #106
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 this contribution, we’d like to discuss considerations on RNTI design for msgB, and suggest to compute the RNTI based on the PUSCH occasion of msgA in the region that does not overlap the RA-RNTI derived by the current MAC specification.
[bookmark: _Toc476230925]2.	Discussion
According to the agreements at RAN1 #96bis, the network can configure the PRACH resources between 2-step and 4-step RACH based on the separate preambles in a shared RO. As the current RA-RNTI is calculated based on the RO, the legacy UEs in the cell should use the RA-RNTI computed based on the RO for monitoring Msg2. During the last email discussion, it was an issue about how to preclude the legacy UEs from receiving the msgB, and the following 2 options were considered, but there was no consensus:
· Option 1. Separate CORESET/Searchspace for msg2 and msgB
· Option 2. Different RA-RNTI for msg2 and msgB
In option 1, the gNB should physically configure the different resources for 2-step and 4-step RACH. This can preclude the legacy UEs from receiving the msgB, but it results in allocating more physical resources. From the resource efficiency perspective, it seems unsuitable particularly because of the limited number of CORESET that can be configured in a cell. On the other hand, the option 2 requires more RNTI pre-allocation for msgB RNTI. But as it is a logical resource of the system, we think it’s better to use the option 2 in terms of resource efficiency. 
Observation 1. Separating CORESET/Searchspace for msg2 and msgB results in allocating more physical resources. It seems unsuitable from the resource efficiency perspective. 
Moreover, the option 1 can use only when the msgB window is same as legacy RAR window. At the last meeting, however, we agreed that the successRAR can include the SRB RRC message. Based on the agreement, we think that the UE should monitor the successRAR within a response window considering a RRC processing time. Since the legacy RAR window is set only considering the PHY/MAC processing time, it is difficult to reuse the RAR window for the msgB reception.
Observation 2. It is difficult to reuse the RAR window for the msgB reception because the msgB window should be set considering the RRC processing time.
Nevertheless, we may reuse the legacy RAR window for the msgB reception. If then, a UE can monitor the msgB addressed to the RA-RNTI on the separate CORESET/Searchspace from msg2 for 4-step RACH. However, in terms of the 2-step RACH, if the successRAR contains SRB RRC message and it is multiplexed with the fallbackRARs, the size of msgB will be too large. With the large msgB, the gNB may want to send the msgBs split into several MAC PDUs. If we don’t allow multiplexing the SRB RRC messages for multiple UEs, the successRAR with SRB RRC message will be transmitted separately from the other msgBs. However, even if we allow multiplexing the SRB RRC messages for multiple UEs, the successRAR will be transmitted into multiple msgBs due to the large size. In other words, regardless of whether the SRB RRC messages are multiplexed, the successRARs of the 2-step RACH are likely to be transmitted to multiple msgBs addressed to the same RNTI. In this case, the UE should decode the many split msgBs addressed to the RA-RNTI until receiving the corresponding RAR. That is, the larger the granularity of multiplexed msgBs, the higher the msgB decoding overhead of the UE. Especially for the successRAR, therefore, it seems beneficial to design a new msgB RNTI for the successRAR which can multiplex with the smaller granularity than the RA-RNTI.  
Observation 3. Given that the sucessRAR includes the SRB RRC message, the successRARs are likely to be transmitted to multiple msgBs due to large size, which are addressed with the same RNTI. It leads to high decoding overhead of the UE.
According to the observation 3, we can consider a new RNTI for the successRAR reception having a smaller granularity than the RA-RNTI. At RAN1 #96 and #96bis, the PUSCH occasion and PUSCH resource unit for 2-step RACH are defined as follows: Agreements @ RAN1 #96:
· PUSCH occasion for 2-step RACH is defined as
· the time-frequency resource for payload transmission

Agreements @ RAN1 #96bis:
· PUSCH resource unit for 2-step RACH is defined as
· The PUSCH occasion and DMRS port / DMRS sequence used for an msgA payload transmission.
· FFS support only one or both of DMRS port / DMRS sequence
· The DMRS sequence generation mechanism should follow Rel.15.

Working assumption @ RAN1 #96bis:
· At least support one-to-one and multiple-to-one mapping between preambles in each RO and associated PUSCH resource unit.
· Configurable number of preambles (including one or multiple) mapped to one PUSCH resource unit
· FFS one-to-multiple mapping
· Companies are strongly encouraged to perform additional evaluations/analysis

Figure 1 shows an example of the one-to-one mapping between preambles in a RO and associated PUSCH resource unit based on the RAN1 agreements. Since the PUSCH resource unit is defined as the PUSCH occasion and DMRS, the PUSCH occasion would be mapped with partial preambles of a PRACH occasion. If the msgB RNTI is calculated based on the PUSCH occasion which the msgA payload is transmitted, as shown in Figure 1, a UE will try to only decode the msgBs addressed to the msgB RNTI associated with the PUSCH occasion. 


[bookmark: _GoBack]Figure 1. A mapping example between preambles in each RO and associated PUSCH occasion
Based on the above discussion, therefore, we suggest that RAN2 design a new RNTI for msgB different from the RA-RNTI, and the msgB RNTI be associated with the PUSCH occasion in which msgA payload is transmitted.  
Proposal 1. RAN2 design a new RNTI for msgB different from the RA-RNTI.
Proposal 2. The msgB RNTI be associated with the PUSCH occasion in which msgA payload is transmitted.
3.	Conclusion
In this contribution, we discuss considerations on design of RNTI for msgB, and our observations and proposals are as follows:
Observation 1. Separating CORESET/Searchspace for msg2 and msgB results in allocating more physical resources. It seems unsuitable from the resource efficiency perspective. 
Observation 2. It is difficult to reuse the RAR window for the msgB reception because the msgB window should be set considering the RRC processing time.
Observation 3. Given that the sucessRAR includes the SRB RRC message, the successRARs are likely to be transmitted to multiple msgBs due to large size, which are addressed with the same RNTI. It leads to high decoding overhead of the UE.

Proposal 1. RAN2 design a new RNTI for msgB different from the RA-RNTI.
Proposal 2. The msgB RNTI be associated with the PUSCH occasion in which msgA payload is transmitted.
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