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1.	Introduction
At RAN2 #105bis, the following agreements for 2-step RACH were made:
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.  

Agreements
1. 2-step RACH is applicable for Msg3 based SI request.
2. 2-step RACH is applicable for CB BFR.  FFS for CFRA

In this contribution, we’d like to suggest the contention-based 2-step RA procedure in terms of the general procedure.
[bookmark: _Toc476230925]2.	Discussion
In the 2-step RACH procedure, a UE transmits msgA consisting of preamble and payload on the PRACH and PUSCH resource. According to the agreement of RAN2 #105bis, 2-step RACH is applicable only for contention-based RACH. Since the network doesn’t know which UE will trigger the 2-step RACH procedure, the PUSCH resources for msgA should be pre-allocated via system information. If PUSCH resource information for the payload of msgA is dedicatedly allocated via a RRC signalling for UEs in RRC_CONNECTED, the network may confuse to select which PUSCH resource should be decoded for a received preamble because the UE transmits the randomly selected preamble although the UE uses the dedicated PUSCH resource for the payload of msgA. So, we propose that resource information for PUSCH occasions of msgA is transmitted in system information including the cell specific RA parameters, i.e., rach-ConfigCommon. Of course, contention-based RA resource information for msgA can be transmitted via a dedicated RRC signalling for the reconfiguration with synch including the cell specific RA parameters.
Proposal 1. Contention based resource information for PUSCH occasions of msgA be transmitted in a system information including the cell specific RA parameters, i.e., rach-ConfigCommon.
At RAN1#96bis, the following agreements and working assumption were approved: 
Agreements:
· 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:
· 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


According to the RAN1 working assumption, the 2-step RACH supports at least one-to-one and multiple-to-one mapping between preambles in each RO and PUSCH resource unit. Although RAN1 is supposed to perform the additional evaluations/analysis, we think that the network should pre-allocate so many PUSCH resource units for 2-step RACH if the one-to-one mapping is only supported. Moreover, in order for NR to support the beam forming for 2-step RACH, the network should provide PUSCH occasions for PRACH occasions associated with a SSB. From a network resource utilization perspective, RAN2 should consider the 2-step RACH procedure with multiple-to-1 mapping between preambles in each RO and associated PUSCH resource unit.
Proposal 2. RAN2 consider the 2-step RACH procedure with multiple-to-1 mapping between the preambles in each RO and associated PUSCH resource unit.
In 4-step RACH, a UE transmitting a preamble monitors the RAR message addressed to RA-RNTI while RAR window is running. Similarly, a UE transmitting msgA will monitor the msgB addressed to RNTI for msgB while msgB window is running. There is an issue about which window value and RNTI will be used for the msgB. In our understanding, the msgB has similar characteristics to msg4 rather than the RAR of 4-step RACH because the msgB can contain the MAC SDU for SRB/DRB. As discussed in Q8 of email, it is up to gNB decision whether the msgB contains the MAC SDU for SRB/DRB. If the gNB contains the MAC SDU in the msgB, the msgB may contain only one msgB for a UE even if it is not addressed to C-RNTI. Anyway, all these are up to gNB to decide, so RAN2 should design the msgB window to ensure the time that a UE determines the RA failure considering the case where gNB includes the MAC SDU in the msgB.
Observation. RAN2 should design the msgB window to ensure the time that a UE determines the RA failure considering the case where gNB includes the MAC SDU in the msgB.
In NR RACH, we use CR timer considering the case. This is because msg4 is a message which can be generated after RRC message processing. Meanwhile, RAR is a message generated after only processing in PHY/MAC layer. Generally, a timer value for a response message is based on the processing time and propagation delay including the decoding and encoding of messages. For this reason, we think that the value for msgB window would have a similar value to the contention resolution timer of 4-step RACH rather than the RAR window. 
Proposal 3. MsgB window be a similar value to the contention resolution timer rather than the RAR window of 4-step RACH.
However, since the UE in 2-step RACH does not have a chance to receive RNTI for msgB while the UE of 4-step RACH receives TC-RNTI for msg4 via RAR message, the RNTI for msgB needs to be defined based on the maximum value of the msgB reception window, in a similar manner to the RA-RNTI computation. Then, a UE transmitting msgA monitors msgB addressed to a new RNTI for msgB while msgB window is running. Here, the RNTI for msgB can be derived by UE and gNB using the predefined computation based on the transmitted msgA, as proposed in the companion contribution [1]. Based on our proposal 3, therefore, RNTI for msgB should be redesigned based on the maximum value of msgB window.
Proposal 4. RNTI for msgB be redesigned based on the maximum value of msgB window.


Figure 1. Successful 2-step RACH procedure
3.	Conclusion
In this contribution, we discuss details to support the 2-step CBRA procedure, and our proposals are as follows.
Proposal 1. Contention based resource information for PUSCH occasions of msgA be transmitted in a system information including the cell specific RA parameters, i.e., rach-ConfigCommon.
Proposal 2. RAN2 consider the 2-step RACH procedure with multiple-to-1 mapping between the preambles in each RO and associated PUSCH resource unit.
Observation. RAN2 should design the msgB window to ensure the time that a UE determines the RA failure considering the case where gNB includes the MAC SDU in the msgB.
[bookmark: _GoBack]Proposal 3. MsgB window be a similar value to the contention resolution timer rather than the RAR window of 4-step RACH.
Proposal 4. RNTI for msgB be redesigned based on the maximum value of msgB window.
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