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1 Introduction

Regarding contents and size of msgA, it has agreed in RAN2#105bis that:

1. RAN2 has discussed the contents and content size of MsgA data part and concluded that the following could be included into MsgA depending on the Random Access trigger:
· RRC message for requesting RRC connection setup/re-establishment/resume for IDLE/INACTIVE/CONNECTED UEs;
· RRC message for requesting on-demand system information for IDLE/INACTIVE UEs;
· C-RNTI MAC CE + possibly other MAC CE(s) like BSR or UL data (CP or UP) for CONNECTED mode UEs.

Based on the above, it was concluded that minimum payload sizes the MsgA shall be able to support are 56 and 72 bits depending on whether short or long I-RNTI is requested by the NW from RRC INACTIVE UEs inside the RRCResume message, respectively.

On the other hand, no upper bound for the content size is defined by RAN2 but any limit based on the RAN1 design would be good to be known to be able to design the signaling options properly.
which has been sent in an LS (R2-1905303) to RAN1.
In this paper, we mainly discuss the resource selection for msgA transmission in 2-step RACH.
2 Discussion

2.1 2-step RACH initialization
In 4-step RACH, when UE performs random access procedure initialization, if SUL is configured, the SUL and NUL selection is performed before the BWP operation:

1>
if the RSRP of the downlink pathloss reference is less than rsrp-ThresholdSSB-SUL:

2>
select the SUL carrier for performing Random Access procedure;

2>
set the PCMAX to PCMAX,f,c of the SUL carrier.

1>
else:

2>
select the NUL carrier for performing Random Access procedure;

2>
set the PCMAX to PCMAX,f,c of the NUL carrier.

1>
perform the BWP operation as specified in subclause 5.15;

In other words, UE firstly select the SUL or NUL based on RSRP, after SUL and NUL selection, UE will check whether the current UL BWP is configured with RACH occasions. If the current active UL BWP is configured with RACH occasions, UE will performs RACH procedure on the current active UL BWP, otherwise UE switches to the initial BWP to perform RACH procedure.

For 2-step RACH, as agreed, a criteria will be introduced for the UE to select between 2-step RACH and 4-step RACH.
Agreements:
1. Criteria on whether the UE uses 2-step RACH or 4-step RACH shall be clearly specified 
Then, one question is when should the UE performs RACH type selection considering BWP operation and SUL selection?

Firstly, the RACH procedure initialization should be common to 2-step RACH and 4-step RACH when the UE initiate RACH procedure, so the order for selecting SUL/NUL and BWP operation should follow the legacy procedure.
Secondly, the principle to perform RACH type selection should be based on the situation that there are both 2-step RACH resources and 4-step RACH resources configured on the active BWP. If there is only one type of RACH resources, the UE does not need to perform RACH type selection. So, the behaviour should be as follows after SUL/NUL selection:

· If there are RACH occasions configured on the active UL BWP, UE should not perform BWP switch. UE performs RACH type selection only if there are both 2-step RACH occasions and 4-step RACH occasions are configured on the active UL BWP;

· If there are no RACH occasions configured on the active UL BWP, like the legacy behaviour, UE switches to the initial BWP. 

Proposal 1 In 2-step RACH, SUL/NUL is selected before RACH type selection and BWP operation.

Proposal 2 In 2-step RACH, BWP switching behaviour due to initialization RACH procedure is not changed, i.e., if there are RACH resources (no matter whether 2-step RACH resources and/or 4-step RACH resources available), UE performs RACH procedure on the active UL BWP.
Proposal 3 In 2-step RACH, after selecting SUL/NUL, RACH type selection is performed if and only if there are both 2-step RACH and 4-step RACH resources configured on the active BWP.

Then another question regarding RACH type selection is that should the UE perform the RACH type selection for every retransmission attempt of msgA/msg1 within a given RACH procedure. In our view, it may cause some issues if UE needs to perform RACH type selection for every attempt. For example, if msgA is transmitted and no response is received, UE performs RACH type selection and 4-step RACH is selected. In this case, since network can not link these two attempts with a same UE so that probably it will give a UL grant with different size than the MAC PDU for the previous msgA transmission, if this is the case, it will cause data loss when the UL grant size is different with the MAC PDU buffered for msgA.
Proposal 4 UE does not perform the RACH type selection for every retransmission attempt of msgA/msg1 within a given RACH procedure.

2.2 Random access resource selection
2.2.1 SSB selection

In 4-step RACH, SSB is selected based on configured rsrp-ThresholdSSB. UE selects a SSB if the RSRP of the SSB is above rsrp-ThresholdSSB, otherwise UE selects any SSB. After selection SSB, UE selects RO and preamble based on configured mapping relationship between SSB and RO and preamble. By receiving msg1, network can identify the selected SSB thus msg2 can be sent in the direction of the identified SSB.

For 2-step RACH, SSB and RO in msgA can be associated with the same manner as in 4-step RACH as agreed in RAN1. In order to make the network transmit msgB in a proper beam, the SSB selection in 4-step RACH can be reused in 2-step RACH. In other words, network configures a rsrp-ThresholdSSB to UE, UE selects SSB if RSRP of 
Agreements:
The beam association rule between SSB and RACH occasion of 4-step RACH is to be used for 2-step RACH. FFS beam association for PUSCH

Proposal 5 In 2-step RACH, SSB is selected using the same way in 4-step RACH.

2.2.2 RO and preamble selection

In 4-step RACH, after SSB is selected, UE selects the preamble with equal probability from the preambles associated with the selected SSB and the selected preamble groups. In NR, preamble group is introduced to enable the UE to indicate network whether the msg3 size is large or small.

For 2-step RACH, since the PUSCH resources are configured from network and based on the configured mapping relationship between preamble and PUSCH resources, the network is able to be aware of the size of the PUSCH. It seems there is not need to introduce preamble group to 2-step RACH. 
Proposal 6 In 2-step RACH, preamble group is not supported.

For RO and preamble selection, in 4-step RACH, UE determines the RO and preamble randomly among the ROs/preambles corresponding to selected SSB.
However, in 2-step RACH, per RAN1 discussion, there will be a mapping relationship configured between preamble and PUSCH:
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 working assumption from RAN1, there will be a one-to-one and multiple-to-one mapping between preambles in each RO and associated PUSCH resource unit.
Given the mapping relationship configured for 2-step RACH, when UE selects RO and preamble for the selected SSB, it needs to consider whether the mapped PUSCH can support the payload needs to be transmitted. As agreed in last meeting, the minimum payload sizes the MsgA shall be able to support are 56 and 72 bits. If 2-step RACH is triggered in Inactive state and the payload size to be transmitted is 72bits, UE should choose the RO and preamble so that the mapped PUSCH resources can support 72bits.
Proposal 7 In 2-step RACH, when UE selects RO and preamble for the selected SSB, it needs to consider whether the mapped PUSCH resource can support the payload needs to be transmitted in msgA.

2.3 Power ramping in 2-step RACH

Power ramping for 2-step RACH has been discussed in RAN1#96bis meeting, some agreements were made:

Agreements:

· For MsgA Tx beam selection further study at least the following options:

· Option 1: The MsgA PRACH and MsgA PUSCH use the same Tx spatial filter (beam).

· Option 2: The MsgA PRACH and MsgA PUSCH use same or different Tx spatial filter (beam) up to UE implementation.

· No spec impact expected.

· Note: in 4-step RACH it is up to UE implementation to decide the beams for Msg1 and Msg3.

· Option 3: The MsgA PRACH and MsgA PUSCH use same or different Tx spatial filter (beam) under network control/assistance.

· MsgA retransmission, if supported, is defined as a retransmission of MsgA PRACH (with a re-selection of preamble) and MsgA PUSCH. Further study at the following options:

· Option 1: Using the same payload for MsgA PUSCH.

· Option 2: MsgA PUSCH payload can be different.

· FFS: Conditions for MsgA retransmission and relation to fall back.

· FFS: retransmission of PUSCH only.

· FFS: retransmission of PRACH only.

Regarding power ramping for RAN2, there are two aspects needs to be considered:
· Whether there are separate power ramping counter for preamble and PUSCH;

· Whether the power ramping step size is same or not for preamble and PUSCH
Since there is no concrete conclusion in RAN1, RAN2 may postpone the discussion of power ramping issue for 2-step RACH.

Proposal 8 Postpone the discussion of power ramping of msgA transmission.

3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
In 2-step RACH, SUL/NUL is selected before RACH type selection and BWP operation.
Proposal 2
In 2-step RACH, BWP switching behaviour due to initialization RACH procedure is not changed, i.e., if there are RACH resources (no matter whether 2-step RACH resources and/or 4-step RACH resources available), UE performs RACH procedure on the active UL BWP.
Proposal 3
In 2-step RACH, after selecting SUL/NUL, RACH type selection is performed if and only if there are both 2-step RACH and 4-step RACH resources configured on the active BWP.
Proposal 4
UE does not perform the RACH type selection for every retransmission attempt of msgA/msg1 within a given RACH procedure.
Proposal 5
In 2-step RACH, SSB is selected using the same way in 4-step RACH.
Proposal 6
In 2-step RACH, preamble group is not supported.
Proposal 7
In 2-step RACH, when UE selects RO and preamble for the selected SSB, it needs to consider whether the mapped PUSCH resource can support the payload needs to be transmitted in msgA.
Proposal 8
Postpone the discussion of power ramping of msgA transmission.
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