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1.	Introduction
RAN2 has made the following agreements on preamble group.
	3GPP RAN2 #107bis
1	Introduce preambles group A and B for 2-step RACH.
2	Apply the same selection formulas to select between 2-step preambles group A and B as specified for 4-step in Rel-15. For the purpose of data threshold, ra-MsgASizeGroupA parameter can be introduced.
3	Support configuration where fallback from 2-step RA to 4-step RA is not allowed.
4	TB size offered in UL grant in the Msg2 RAR in 4-step RACH shall be the same as the TB size offered for payload transmission in MsgA in 2-step RACH; otherwise, the UE behaviour is not defined (i.e. it is up to UE implementation).
5	Rebuilding is not supported in the specification (i.e. it is up to UE implementation).
6	If switching to 4-step RACH is expected to be supported, then support network configuration where the same TB sizes offered for 2-step RACH preamble groups are the same with those of 4-step RACH preamble groups.

3GPP RAN2 #108
1	Rebuilding is NOT supported: This means the CFRA payload size matches one of the payload sizes for CBRA and UE includes C-RNTI in MSGA for CFRA.




This document discusses preamble group selection for preventing UE from rebuilding.

[bookmark: _Toc476230925]2.	Discussion
2-step RA type can take two distinct RA forms: contention-based random access (CBRA) and contention-free random access (CFRA). In RA procedure for the 2-step RA type, a UE determines RA form to perform based on rsrp-ThresholdSSB. If 2-step CFRA resources associated with SSBs have been explicitly provided by a network and at least one SSB with RSRP above the thresholds amongst the associated SSBs is available, the UE decides to perform 2-step CFRA, and transmits a dedicated RA preamble and a payload to the network, using the provided 2-step CFRA resources. 
If the above conditions are not met, the UE decides to perform 2-step CBRA. The UE selects an RA preamble group based on path loss and potential payload size, and chooses an RA preamble from the selected RA preamble group. The UE transmits the selected RA preamble and a payload to the network, using 2-step CBRA PRACH and 2-step CBRA PUSCH associated with the selected RA preamble group.
After transmitting the preamble and payload, the UE monitors a network response within msgB-ResponseWindow. If the UE doesn’t receive the network response, the UE again determines RA form in order to retry transmission of the preamble and payload. 

According to this RA procedure for 2-step RA type, the RA form, which was performed at the previous RA attempt, may be different from the RA form to perform at the current RA reattempt. The UE might have to rebuild payload whenever the RA form is different from the RA form of the previous RA (re)attempt if the UE selected the RA preamble group associated with 2-step CBRA PUSCH resources with different transport block size when performing 2-step CBRA, as the following case #1 and #2. Because rebuilding is NOT supported in Rel-16, UE should select the preamble group so that these cases don’t occur.
Case #1: RA form of the first RA attempt is CFRA
RA preamble group A and B have been associated with 100-bit CBRA PUSCH resources and 200-bit CBRA PUSCH resources, respectively. A UE has been provided with 200-bit CFRA PUSCH resources. In case #1, the UE sends a dedicated RA preamble and 200-bit payload to the network. If the UE doesn’t receive any network response and the UE retries RA whose RA form is CBRA, the UE may select RA preamble group A. In that case, the UE cannot transmit 200-bit payload which was generated at the first RA attempt since the CBRA PUSCH resources associated with the RA preamble group A are 100 bits which are less than 200 bits. Thus, the UE has to rebuild 100-bit payload.
For avoiding this case #1, there are two options:
· Option #1: UE should select the preamble group associated with 2-step CBRA PUSCH resources with the same transport block size as 2-step CFRA PUSCH resources;
· Option #2: Network indicates which preamble group should be selected.

Except that Option #2 requires an explicit indication for preamble group selection, there is no difference between two options as the network indicates the preamble group which is associated with 2-step CBRA PUSCH resources with the same transport block size as 2-step CFRA PUSCH resources. But, we prefer Option #1, considering case #2 as well as case #1.

Proposal 1. UE should select the preamble group associated with 2-step CBRA PUSCH resources with the same transport block size as 2-step CFRA PUSCH resources if msgA has been already transmitted in 2-step CFRA.

Case #2: RA form of the first RA attempt is CBRA
A UE has been provided with 100-bit CFRA PUSCH resources. In case #2, the UE sends an RA preamble of the RA preamble group B and 200-bit payload to the network after selecting RA preamble group B. If the UE doesn’t receive any network response and the UE retries RA whose RA form is CFRA, the UE cannot transmit 200-bit payload which was generated at the first RA attempt since the CFRA PUSCH resources are 100 bits which are less than 200 bits. Thus, the UE has to rebuild 100-bit payload.
For avoiding this case #2, there are two options:
· Option #1: UE should select the preamble group based on transport block size of 2-step CFRA PUSCH resources as well as the potential payload size and the required PUSCH power;
· Option #2: Network indicates which preamble group should be selected.

For Option #2, even though the UE doesn’t have sufficient power to transmit the payload with the required PUSCH power, the UE has to select the preamble group (i.e., preamble group B) indicated by the network. The UE will transmit the payload with less power than the required PUSCH power, using PUSCH configuration associated with the preamble group B. There is high probability of decoding failure at network side. Therefore, we prefer Option #1.

Proposal 2. UE should select the preamble group based on transport block size of 2-step CFRA PUSCH resources as well as the potential payload size and the required PUSCH power if msgA hasn’t been transmitted.

Moreover, the UE cannot take any actions when switching to 4-step RA type after performing only 2-step CFRA because there is no RA preamble group which has been selected in 2-step CFRA, as the following case #3.
Case #3: RA form of all RA attempts is CFRA & switching to 4-step RA type
A UE has been provided with 200-bit CFRA PUSCH resources. In case #3, the UE sends a dedicated RA preamble and 200-bit payload to the network. When the UE doesn’t receive any network response and the UE switches from 2-step RA type to 4-step RA type, the UE cannot take any actions because there is no RA preamble group which was selected at the previous attempts.
For avoiding the case #3, UE should select a preamble group at the first attempt regardless of the RA form.

Proposal 3. UE should select a preamble group at the first attempt regardless of the RA form.

3.	Conclusion
In this contribution, we have discussed preamble group selection, and our proposals are as follows.
Proposal 1. UE should select the preamble group associated with 2-step CBRA PUSCH resources with the same transport block size as 2-step CFRA PUSCH resources if msgA has been already transmitted in 2-step CFRA.
Proposal 2. UE should select the preamble group based on transport block size of 2-step CFRA PUSCH resources as well as the potential payload size and the required PUSCH power if msgA hasn’t been transmitted.
Proposal 3. UE should select a preamble group at the first attempt regardless of the RA form.
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