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1	Introduction
In the 2-step RA procedure it is possible to transmit data in the PUSCH resource when the UE is in RRC connected mode. The amount of data that can be transmitted depends on the size of the PUSCH resource and the pathloss to the UE. Since configuration of the PUSCH resource may lead to low utilization it is important that the configuration is tailored to meet the needs of the system. In this contribution we suggest some easy adjustments that would give essential benefits to the resource utilization and efficiency for the 2-step RA procedure.
[bookmark: _Ref178064866]2	Background
Current agreements make it possible to configure two sizes of PUSCH resources for UEs in Idle/inactive mode and two sizes for UEs in connected mode according to the following agreement from RAN1#99:
Agreements:
· For RRC_CONNECTED state
· Confirm the working assumption that the preamble group based method as defined for RRC_IDLE/INACTIVE state is reused for the indication of multiple configurations.
· The number of msgA PUSCH configuration(s) can be different from that in RRC RRC_IDLE/INACTIVE state.
· PRACH configuration(s) and msgA PUSCH configuration(s) are both cell specific and configured per BWP
· The number of preamble groups for 2-step RACH should be aligned with the number of msgA PUSCH configurations in a BWP

· If the active UL BWP and the initial UL BWP have same SCS and same CP length and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, 
· The preamble grouping and msgA PUSCH configurations are left to gNB implementation 
· Note: Preamble grouping is configured per UL BWP
· Note: for this overlapped UL BWP it could be up to 4 PUSCH configurations from gNB perspective
· Note: for this overlapped UL BWP it could be up to 2 PUSCH configurations from UE perspective

In idle mode, the preamble group A size must be large enough to handle initial access, i.e. RRC Setup Request message. Depending on UE id this size is either 56 or 72 bits. The preamble group B can be used for larger messages. In idle/inactive mode the use would primarily be to transmit the RRC Resume message which is slightly larger than the RRC Setup Request. 
[bookmark: _Hlk31620835]In connected mode, a possible use case for preamble group A is to transmit a BSR and a C-RNTI MAC CE and thereby be used as a complement to SR. Another possibility is for BFR, in which case only the C-RNTI MAC CE is needed. Also, in the case when it is used to obtain UL synch (DL data), only the C-RNTI MAC CE is needed. Hence, these use cases require only a small PUSCH size (24 bits) for preamble group A. If preamble group B is used to also transmit data a larger size is needed. However, the possibility for a UE to use a certain size will depend also on the pathloss to the UE so that if the UE has a good channel, a larger msgA size can be used, while if the pathloss is high, only a smaller msgA size can be used. Hence, how to configure an optimal msgA size for preamble group B is difficult.
3	Discussion
3.1	General
The current RAN1 agreements will prevent a UE in connected mode to utilize the RA resources that are configured for Idle/inactive UEs even if the active BWP of the connected UE overlaps the PRACH and msgA PUSCH resources on the initial BWP. This can be understood from legacy BWP operation where RACH transmissions are only permitted in the active BWP. This situation is depicted in Figure 1. 
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[bookmark: _Ref31198887]Figure 1. Illustration of RA configurations on initial BWP and overlapping active BWP 1.
In the example above, idle UEs will use the configuration on the initial BWP (lower part of Figure 1) and connected UEs are restricted to the configured resources on the active BWP (upper part of Figure 1). For the connected UEs, the RA resources on the initial BWP are wasted since they cannot be used. For the vast majority of idle/inactive UEs, the situation may very well be such that they will only use preamble group A, i.e. the minimum allocation of the msgA size which is sufficient for initial access. If a preamble group B is configured, it can be that it is hardly used at all, implying that resources are wasted also for the idle/inactive UEs. 
[bookmark: _Toc31978686]The utilization of preamble group B for idle UEs can be expected to be low.

For the connected UEs the need for flexible msgA size is higher due to the possible use cases. As noted above, using the 2-step procedure can be done to transmit a C-RNTI MAC CE and a BSR when no SR resources are configured and the UE has new UL data,  for SCells/PDCP duplication using the activation/deactivation MAC CE, or it can be done to regain UL synch or for BFR. These use cases will all only need a very small msgA. Another use case is when the UE also wants to transmit data in msgA. In this case the optimal size of msgA PUSCH depends on the amount of data the UE have to transmit and the pathloss to the UE. Since this is different for different UEs, it is advantageous to allow for more sizes. One way to do this would be to allow the connected UEs to also use the preamble group B configured for idle UEs in case the active BWP overlaps the initial BWP. In this case a possible configuration could be that the msgA size for preamble group A in the active BWP is set to e.g. 24bits (enough for C-RNTI MAC CE and short BSR), the size of preamble group B msgA for the active BWP could be set rather high, e.g. 800 bits, to handle larger data transmissions for UEs with low pathloss. In addition to this, the msgA size for preamble group B for the initial BWP could be set to 200 bits to handle connected UEs with higher pathloss. This would give a possibility for 3 preamble groups for connected UEs. This would increase the efficiency of data transmission using the 2-step RA procedure while also having an efficient msgA size for the common small transmissions in connected mode.
The criteria that must be fulfilled to allow a connected UE to use the configuration on the initial BWP is that the active BWP overlaps with the 2-step resources on the initial BWP. Since the connected UE will send its C-RNTI MAC CE in msgA, the gNB knows the active BWP of the UE and can send PDCCH for msgB according to the configured search space on the active BWP.
[bookmark: _Toc31978687]The active BWP of a connected UE transmitting msgA on an inactive BWP would be known by the gNB.

Another possible and useful configuration for the use case of transmitting BSR using the 2-step procedure would be to have a dense 2-step configuration with only preamble group A with small msgA PUSCH size in the active BWP. This would enable to not configure UEs with SR resources since they could use the 2-step procedure instead. However, having a dense PRACH and msgA PUSCH configuration with also preamble group B would be very costly resource wise. In case a UE would need a larger msgA size, it could with the current proposal utilize the preamble group B on the initial BWP. This situation is illustrated in Figure 2
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[bookmark: _Ref31372219]Figure 2. Denser 2-step resources in active BWP for fast transmissions.
The possibility for connected UEs to use preamble group B on the 2-step resources configured for Idle UEs on the initial BWP would require that the UE stores the configuration on the initial BWP. However, this imposes no new requirements since the UE anyway needs to do this since it may fallback to this BWP, e.g. due to that the bwp-InactivityTimer expires. 

[bookmark: _Toc31620880][bookmark: _Toc31978688][bookmark: _Toc31978689]Allowing connected UEs to also use preamble group B configured for idle/inactive UEs would increase resource utilization and efficiency.
[bookmark: _Toc32436037]Allow connected UEs to also use preamble group B configured for idle/inactive UEs if the active BWP overlaps the 2-step resources on the initial BWP. 
4	Conclusion
In the previous sections we made the following observations: 
Observation 1	The utilization of preamble group B for idle UEs can be expected to be low.
Observation 2	The active BWP of a connected UE transmitting msgA on an inactive BWP would be known by the gNB.
Observation 3	Allowing connected UEs to also use preamble group B configured for idle/inactive UEs would increase resource utilization and efficiency.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Allow connected UEs to also use preamble group B configured for idle/inactive UEs if the active BWP overlaps the 2-step resources on the initial BWP.
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