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1. Introduction
At RAN2#123 meeting [1], the following agreement was reached regarding the 2-step RACH.

RAN2 agreement 

1 Additional (on top of RedCap) early indication in MsgA PRACH is not supported. 
In this contribution, we’d like to share our views on the 2-step RACH for Rel-18 eRedCap.
2. Discussion

2.1 Msg.A early indication
At RAN2#123bis meeting, the discussion on 2-step RACH was postponed to November because RAN2 companies had different understandings on the RAN1 agreement “no additional new Msg.A PRACH early indication for eRedCap.” In our understanding, the intention for RAN1 is: if there is Msg.A PRACH early indication configured for Rel-17 RedCap UEs, there is no motivation to forbid Rel-18 eRedCap UE to use Rel-17 RedCap specific Msg.A PRACH resource. And then, Rel-18 eRedCap and Rel-17 RedCap UEs will be differentiated based on Msg.A PUSCH. 
Especially, in case network can decode Msg.A PRACH but doesn’t successfully decode Msg.A PUSCH, which leads to a fallback case from 2-step RACH to 4-step RACH. If eRedCap UE doesn’t use the RedCap specific Msg.A resource, which will share the Msg.A resource with the normal UE, the network can’t differentiate between normal UE and eRedCap UE, and schedules the RAR PDSCH and Msg.3 UL grant based on the eRedCap UE capability, which will have negative impact on normal UE. Secondly, in the case above, Msg.A PRACH is more like Msg.1 based early indication, and RAN1 has agreed that if Rel-18 eRedCap specific Msg.1 resource isn’t configured and Rel-17 RedCap specific Msg.1 resource is configured by network, eRedCap UE shall use Rel-17 RedCap specific Msg.1 resource for 4-step RACH. So, based on the same logic, we prefer to achieve the unified design. 
Considering the original agreement is from RAN1, in case RAN2 can’t agree that Rel-18 eRedCap UE will use Rel-17 RedCap specific Msg.A resource for early indication, RAN2 should send an LS to RAN1 to further check their intention. Thus, we propose,

Proposal 1: If Rel-17 RedCap specific Msg.A resource is configured by network, Rel-18 eRedCap UE would use Rel-17 RedCap specific Msg.A resource for early indication.
Proposal 1a: If Proposal 1 is not agreeable in RAN2, an LS should be sent to RAN1 to further check their intention on Msg.A PRACH early indication for eRedCap. 
2.2 MsgA PUSCH less than 5MHz
In Rel-18 eRedCap, RAN1 has agreed that it is not expected to perform 2-step RACH with a Msg.A PUSCH resource spanning a bandwidth of more than 5 MHz for 2-step RACH. In other words, an eRedCap UE can’t use a Msg.A PUSCH resource spanning a bandwidth of more than 5 MHz. To achieve this target, the availability check or the selection of the Random Access resource set should be updated, e.g. the Random Access resource set including Msg.A PUSCH resource spanning a bandwidth of more than 5 MHz should be considered as not available or should not be selected by eRedCap UE. 
Regarding the specific details, we think three cases below should be discussed one by one. 

· Case 1: Random Access resource set includes only 2-step RA resources, and all Msg.A PUSCH resources in the set exceed eRedCap UE’s capability.
· Case 2: Random Access resource set includes only 2-step RA resources, or both 2-step and 4-step RA resources, and only part of Msg.A PUSCH resources (i.e., Random Access Preambles group B’s PUSCH resources) exceed eRedCap UE’s capability.
· Case 3: Random Access resource set includes both 2-step and 4-step RA resources, and all Msg.A PUSCH resources exceed eRedCap UE’s capability.
For the first case, this set of Random Access resources is absolutely useless because all resources of this set can’t be used. Therefore, eRedCap UE should consider this set of Random Access resources as not available. 
For the second case, only part of Msg.A PUSCH resources exceed eRedCap UE’s capability, e.g., Random Access Preambles group B is configured for 2-step RA resource and Random Access Preambles group B’s PUSCH resources exceed eRedCap UE’s capability. We think this kind of Random Access resource set could be still considered as available because eRedCap UE can use another part of Msg.A PUSCH resources that don’t exceed eRedCap UE’s capability, i.e., Random Access Preambles group A’s PUSCH resources. 
However, if eRedCap UE selects this set of Random Access resources from at least one available set of Random Access resources based on the current RA resource set selection procedure in subclause 5.1.1b of TS38.321 [2], it needs to guarantee eRedCap UE to select the part of Msg.A PUSCH resources that don’t exceed eRedCap UE’s capability (i.e., Random Access Preambles group A’s PUSCH resources) based on the RA resource set selection procedure in subclause 5.1.2a of TS38.321. 
For the third case, compared with the first case, this set of Random Access resources could also include 4-step RA resources. Even though all Msg.A PUSCH resources of this set exceed eRedCap UE’s capability, the 4-step RA resources of this set are still useful. Therefore, we think eRedCap UE could also consider this set of Random Access resources as available. 
However, if eRedCap UE selects this set of Random Access resources from at least one available set of Random Access resources based on the RA resource set selection procedure in subclause 5.1.1b of TS38.321, it needs to guarantee eRedCap UE to use the 4-step RA resources, which is equal to eRedCap UE sets the RA_TYPE to 4-stepRA. Thus, if the selected set of Random Access resources includes both 2-step and 4-step RA resources and all Msg.A PUSCH resources exceed eRedCap UE’s capability, eRedCap UE sets the RA_TYPE to 4-stepRA.
Proposal 2: For one set of Random Access resources including only 2-step resources, if all Msg.A PUSCH resources exceed eRedCap UE’s capability, eRedCap UE considers this set of Random Access resources as not available. 
Otherwise, i.e. Random Access resources including both 2-step and 4-step resources, or some PUSCH resources in the set do not exceed eRedCap UE’s capability, eRedCap UE considers this set of Random Access resources as available. 

Proposal 3: If the selected set of Random Access resources including 2-step resource, and only part of Msg.A PUSCH resources (i.e., Random Access Preambles group B’s PUSCH resources) exceed eRedCap UE’s capability, eRedCap UE should select PUSCH resources which do not exceed eRedCap UE’s capability (i.e. Random Access Preambles group A’s PUSCH resources).
Proposal 4: If the selected set of Random Access resources includes both 2-step and 4-step resources and all Msg.A PUSCH resources exceed eRedCap UE’s capability, eRedCap UE sets the RA_TYPE to 4-step.
3. Conclusion

In this contribution, we discuss 2-step RACH remaining issue for Rel-18 eRedCap. Based on the discussion, we have the following proposals:
Proposal 1: If Rel-17 RedCap specific Msg.A resource is configured by network, Rel-18 eRedCap UE would use Rel-17 RedCap specific Msg.A resource for early indication.
Proposal 1a: If Proposal 1 is not agreeable in RAN2, an LS should be sent to RAN1 to further check their intention on Msg.A PRACH early indication for eRedCap. 
Proposal 2: For one set of Random Access resources including only 2-step resources, if all Msg.A PUSCH resources exceed eRedCap UE’s capability, eRedCap UE considers this set of Random Access resources as not available. 
Otherwise, i.e. Random Access resources including both 2-step and 4-step resources, or some PUSCH resources in the set do not exceed eRedCap UE’s capability, eRedCap UE considers this set of Random Access resources as available. 

Proposal 3: If the selected set of Random Access resources including 2-step resource, and only part of Msg.A PUSCH resources (i.e., Random Access Preambles group B’s PUSCH resources) exceed eRedCap UE’s capability, eRedCap UE should select PUSCH resources which do not exceed eRedCap UE’s capability (i.e. Random Access Preambles group A’s PUSCH resources).

Proposal 4: If the selected set of Random Access resources includes both 2-step and 4-step resources and all Msg.A PUSCH resources exceed eRedCap UE’s capability, eRedCap UE sets the RA_TYPE to 4-step.
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