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1 Introduction

In this contribution, we discuss the issue on the selection of preamble group for 2-step RACH, more specifically, on whether we need a RRC configured threshold or not for the UE to perform preamble group selection.

The background of this issue is, in RAN2#107bis meeting, we have the following agreement:

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.  

Now the current CR looks as below:

2>
if MSGA has not yet been transmitted:

3>
if Random Access Preambles group B for 2-step RA is configured:

4>
if the potential MSGA payload size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than the transport block size of the MSGA payload associated with preamble group A and the nominal required PUSCH power for MSGA determined according to sub-clause 7.1.1 of TS 38.213 [6] is less than PCMAX (of the Serving Cell performing the Random Access Procedure); or

Editor’s Note: In 4-step RACH, msgPowerOffsetGroupB is configured but it is unclear if this applicable to 2-step RACH. Note that, the power for MSGA PUSCH is explicitly calculated in 38.213. So, one alternative is to reuse the power calculation directly from 38.213 per above. 
4>
if the Random Access procedure was initiated for the CCCH logical channel and the CCCH SDU size plus MAC subheader is greater than the transport block size of the MSGA payload associated with preamble group A:

5>
select the Random Access Preambles group B.

4>
else:

5>
select the Random Access Preambles group A.

3>
else:

4>
select the Random Access Preambles group A.

During the running CR review process, different companies have different understanding on the parameter “ra-MsgASizeGroupA”, in this paper, we give our view on this part.
2 Discussion

It is agreed to apply the same selection formulas to select between 2-step preambles group A and B as specified for 4-step in Rel-15. Thus the selection criteria should be considered from two aspects: TB size and radio-link conditions. 
Issue 1: TB size threshold 
The issue is that as agreed, we will use a threshold to determine the preamble group selection, however, currently the parameter is missing in the running CR. There are mainly two understandings:
· The parameter can be set to a value to direct some UEs to preamble group B. As copied below in the issue list:
· [NOK] Please try to recall that Preambles Group B was introduced in LTE Rel-8 when there was no CCCH SDU msg size other than 56 bits. The Preambles group B was used by the CONNECTED mode UE to indicate that it has data more than threshold amount and better pathloss than threshold amount – this had nothing to do with the msg3 grant size the NW would give for the UE. Exactly the same principle was agreed for 2-step and hence should remain. Otherwise, NW has no control, whatsoever, which UEs use preambles group B and which not ( it is impossible for the NW to balance the number of preambles in both of these groups. It seems to us we have already agreed and there is, thus far, no issue found with the agreement that would speak in favour of reverting this agreement; hence, we will not accept on removing the parameter and rely solely on the MSGA TB sizes.
· The parameter should be equal to the size of the payload size configured to be associated with preamble group A. As cited below in the issue list:
· [ZTE] We can use the ra-MsgASizeGroupA, however, the question still remains whether this parameter is different or same as the TB size of the preconfigured PUSCH resource of MSGA associated with preamble group B (which the UE already knows). The current CR is assuming that these two are the same. But the proposal from Nokia is that they could be different. We are not sure which is the common understanding. 
To our understanding, in legacy 4-step RACH, the threshold ‘ra-Msg3SizeGroupA’ is configured so that network can be aware of how large size the msg3 is to be based on the preamble received. For example, if the preamble is received from preamble group B, it would be aware of that the msg3 to be transmitted by the UE is larger than the configured ra-Msg3SizeGroupA, so that it would schedule a relative large UL grant in the RAR.
However, in 2-step RACH, it is agreed different preamble groups will have independent PUSCH configurations. For such configuration, UE would know how large size for the PUSCH of each preamble group. It seems there is no need to introduce a parameter indicating the TB size threshold. 
Besides, in previous meeting, there were no discussion on the first understanding, i.e., network can use this parameter to balance the number of UEs between different preamble groups. Even if such motivation stands for some reasons, network can already balance the number of UEs by properly configure the payload size associated with preamble group B. Thus, to us, it seems no need to configure a threshold ‘ra-Msg3SizeGroupA’ in RRC.
Proposal 1 No need to configure ra-MsgASizeGroupA for preamble group selection in 2-step RA. 
Issue2: Preamble group selection upon switching from 2-step CF to 2-step CB 
According to the running CR, the preamble group selection criteria upon 2-step CFRA switching to 2-step CBRA need further discussion. In legacy 4-step RACH, the preamble group is selected as follows；
2> If Msg3 has not yet been transmitted:
3>
if Random Access Preambles group B is configured:

4>
if the potential Msg3 size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than ra-Msg3SizeGroupA and the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) – preambleReceivedTargetPower – msg3-DeltaPreamble – messagePowerOffsetGroupB; or

4>
if the Random Access procedure was initiated for the CCCH logical channel and the CCCH SDU size plus MAC subheader is greater than ra-Msg3SizeGroupA:

5>
select the Random Access Preambles group B.

4>
else:

5>
select the Random Access Preambles group A.

3>
else:

4>
select the Random Access Preambles group A.

2>
else (i.e. Msg3 is being retransmitted):

3>
select the same group of Random Access Preambles as was used for the Random Access Preamble transmission attempt corresponding to the first transmission of Msg3.

The use cases under each branch can be depicted as: 

Branch1: If Msg3 has not yet been transmitted

Case1: Initial transmission using CBRA resources 

Case2: Msg1 has been transmission but no response received(CBRA resources re-selection 

Case3: First switching from CFRA to CBRA, including the following two sub-cases:
Case3-1: CF Msg1 is not transmitted
Case3-2: CF Msg1 is transmitted
Branch2: else (i.e. Msg3 is being retransmitted)
Case4: Msg3 has ever been transmitted using CBRA resource, this is not the first RA attempt using CBRA resource.
For 2-step RACH, the selection criteria is divided into three branches:
Branch1: If MSGA has not yet been transmitted


Case1: Initial transmission using CBRA resource 


Case2: Frist switching (CF MSGA is not transmitted) from 2-step CFRA to CBRA  
( similar with Case3-1 in 4-step RACH
Branch2: else if MSGA has been transmitted using contention free random access resources and has not yet been transmitted using contention based random access


Case3: First switching from CFRA to CBRA 
( similar with Case3-2 in 4-step RACH
Branch3: else (i.e. MSGA is being retransmitted)

Case4: Msg3 has ever been transmitted using CBRA resource, this is not the first RA attempt using CBRA resources.

From the use case perspective, the selection criteria for 2-step RACH in this switching case should be aligned with that in legacy. Thus, both the TB size and radio link conditions should be taken into account.
Proposal 2 Take both the msgA payload size and the pathloss to be preamble group selection criteria when 2-step CFRA is switched to 2-step CBRA.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
No need to configure ra-MsgASizeGroupA for preamble group selection in 2-step RA.
Proposal 2
Take both the msgA payload size and the pathloss to be preamble group selection criteria when 2-step CFRA is switched to 2-step CBRA.
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