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1 Introduction

At RAN#85, the work item for 2-step RACH has been updated adding the CFRA support for HO. The progress in last RAN2#107bis meeting for 2-step RACH assumed only the CBRA. CFRA to support HO in case of 2-step RACH would need some further work in RAN2. It was agreed to have a summary paper to handle the open issues related to 2-step CFRA trying to reach some agreeable proposals. In this paper, we discuss some of the open issues.
2 Discussion

Issue1: Whether to include C-RNTI MAC CE in msgA?

For 2-step CBRA, UE in RRC Connected state will include C-RNTI MAC CE in the msgA, i.e., in the payload of msgA. For 2-step CFRA, as agreed, msgA resources are dedicated, i.e., dedicated preamble and dedicated PUSCH. Network should be able to identify the UE by the preamble even if the C-RNTI MAC CE is not included in the PUSCH. Therefore, for 2-step CFRA, there is no need to include C-RNTI MAC CE in the msgA payload and 3 bytes overhead can be saved which can be used for possible UE data. In this case, the payload size of MsgA for 2-step CFRA is different from that of 2-step CBRA and rebuilding of MsgA should be supported when UE switches from 2-step CFRA to 2-step CBRA.
Proposal 1 For 2-step CFRA, UE does not include C-RNTI MAC CE in the MsgA.
Proposal 2 For 2-step CFRA, rebuilding of MsgA can be supported when UE switches from 2-step CFRA to 2-step CBRA.
Issue2: Whether to support fallback?

For 2-step CBRA, UE can receive the fallbackRAR in msgB if network does not successfully decode the payload of msgA. Thus, for connected state UE, after sending msgA, UE needs to monitor both msgB-RNTI and C-RNTI. MsgB-RNTI is for fallbackRAR in case network only detects the preamble and C-RNTI is for contention resolution in case network has decoded msgA, including both preamble and payload.
For 2-step CFRA, network can identify the UE based on the received dedicated preamble even if the payload is not successfully decoded. Then, network can send C-RNTI addressed PDCCH to schedule the retransmission. Thus, from UE point view, it does not need to monitor both msgB-RNTI and C-RNTI, and no fallback is needed.

Proposal 3 For 2-step CFRA, UE monitors only C-RNTI addressed PDCCH, no fallback is needed.
Issue3: How to differentiate new transmission and retransmission for C-RNTI addressed PDCCH?
For 2-step CFRA, if both dedicated preamble and dedicated PUSCH are successfully detected by the network, the situation is the same as 2-step CBRA, i.e., network may respond using C-RNTI which resolves the contention. Since TA is needed to perform further uplink transmissions for HO case, TA should be provided together with contention resolution.

Proposal 4 For 2-step CFRA, UE monitors C-RNTI-addressed PDCCH and gets the TA command in case when network successfully decoded MsgA.

However, if network only detects the preamble, different from 2-step CBRA, the network has identified the UE since the preamble is dedicated. Still, the network can respond using C-RNTI which is addressed to the specific UE instead of msgB-RNTI addressing to multiple UEs. Then, the C-RNTI needs to schedule the retransmission of the payload of msgA which fails to be received by the network. Meanwhile, TA command may also be needed.
Proposal 5 For 2-step CFRA, UE receives TA command and UL grant scheduled by C-RNTI addressed PDCCH, the UL grant is for MsgA payload retransmission.
Issue4: Whether to support backoff?
Since both preamble and PUSCH are dedicateD, there is no need to perform backoff if UE does not receive any response from the network side, i.e., UE just re-transmits msgA on the next available dedicated msgA resources.
Proposal 6 For 2-step CFRA, backoff is not supported.

Issue5: Whether to 2-step CFRA switching?

In legacy CFRA-based handover, network may configure contention free random access resources associated with SSBs or CSI-RS. If UE cannot select any SSB/CSI-RS with RSRP above the configured threshold, the UE may switch to contention-based RACH procedure.

For 2-step CFRA-based HO, this situation is similar so we may need similar switching criteria as that for legacy RACH. However, when the UE decides to switch to contention based RACH procedure, does the UE need to perform RACH type selection because there may be both 2-step CBRA and 4-step CBRA resources configured? In last meeting, we have discussed and agreed that the RACH type selection is only performed when the RACH procedure is initialized, i.e., no RACH type selection is performed during the RACH procedure. Thus, based on this principle, we don't think UE should perform RACH type selection after switching from 2-step CFRA to CBRA. Furthermore, it’s safer for the UE to perform 4-step CBRA in the switching case since the measured RSRP is not good enough. Then, we can assume that in this case network only configures 4-step RACH resources for HO. 
Proposal 7 UE is allowed to switch to CBRA if no qualified SSB/CSI-RS is available for 2-step CFRA.
Proposal 8 UE does not perform RACH type selection if UE switches from 2-step CFRA to CBRA, 4-step CBRA is assumed in this case.

3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
For 2-step CFRA, UE does not include C-RNTI MAC CE in the MsgA.

Proposal 2       For 2-step CFRA, rebuilding of MsgA can be supported when UE switches from 2-step CFRA to 2-step CBRA.
Proposal 3
For 2-step CFRA, UE monitors only C-RNTI addressed PDCCH, no fallback is needed.
Proposal 4
For 2-step CFRA, UE monitors C-RNTI-addressed PDCCH and gets the TA command in case when network successfully decodes MsgA.
Proposal 5
For 2-step CFRA, UE receives TA command and UL grant scheduled by C-RNTI addressed PDCCH, the UL grant is for MsgA payload retransmission.
Proposal 6
For 2-step CFRA, backoff is not supported.
Proposal 7
UE is allowed to switch to CBRA if no qualified SSB/CSI-RS is available for 2-step CFRA.
Proposal 8
UE does not perform RACH type selection if UE switches from 2-step CFRA to CBRA, 4-step CBRA is assumed in this case.
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