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1 Introduction
In RAN#85 it was agreed to support 2 step CFRA for HO.  In this contribution we discuss the issues for supporting 2 step CFRA.
2 Discussion
In case 2 step CBRA, UE transmits PRACH preamble in PRACH occasion and MsgA payload in PUSCH resource. In case of 2 step CFRA, UE is assigned dedicated PRACH resource (i.e. PRACH preambles(s), PRACH occasion(s)) and PUSCH resources. UE transmits MsgA (i.e. preamble and payload) using these dedicated resources.
2.1 MsgA Payload
2 step CFRA is performed in RRC CONNECTED state. In case of 2 step CBRA, if UE is in RRC CONNECTED state it includes C-RNTI MAC CE in MsgA payload. In case of 2 step CFRA, gNB can identify UE and its C-RNTI even if C-RNTI MAC CE is not included in MsgA payload. However, if C-RNTI MAC CE is not included in MsgA payload UE needs to rebuild the MAC PDU when UE fallbacks to CBRA procedure. So we propose to include C-RNTI MAC CE in MsgA payload for 2 step CFRA.

Proposal 1: For 2 step CFRA, C-RNTI MAC CE is included in MsgA payload.

2.2 Network Response
Case 1:  gNB receives both preamble and payload

Since dedicated resources are used for preamble and payload, gNB can identify the UE and hence knows the C-RNTI assigned to UE. So for network response gNB can send PDCCH addressed to C-RNTI. Since the UE is in unsynchronized state, the PDCCH addressed to C-RNTI schedules DL TB which includes 12 bit TA command.

Proposal 2: The 2 step CFRA procedure is successfully completed if UE receives PDCCH addressed to C-RNTI and scheduled DL TB includes 12 bit TA command MAC CE.

Case 2:  gNB receives only preamble

Since dedicated resources are used for preamble, gNB can identify the UE and hence knows the C-RNTI assigned to UE. In this case UE needs 12 bit TA command as well as UL grant to transmit the MAC PDU in MsgA buffer. There are two approaches in this case:
Approach 1: gNB sends fallback RAR as in 2 step CBRA.
Appraoch 2: gNB sends PDCCH addressed to C-RNTI scheduling DL TB where DL TB includes 12 bit TA command MAC CE. Additionally gNB will also schedule another PDCCH addressed to C-RNTI indicating UL grant for transmisson of MAC PDU in MsgA buffer.

In our view, it is simple to follow the same approach as 2 step CBRA. Additionally UL grant can be received in fallback RAR which can be used to transmit pending MAC PDU in MsgA buffer.

Proposal 3: The 2 step CFRA procedure is also successfully completed if UE receives fallbackRAR. In the UL grant received in fallbackRAR UE transmits the MAC PDU in MsgA buffer.
2.3 RA Type Selection
If UE is configured with 2 step CFRA resources, the simplest approach would be to only perform 2 step RA.  This is similar to carrier selection during handover ( In case of handover, if CFRA resources are configured for SUL, UE selects SUL and if CFRA resources are for NUL, UE selects NUL. SUL/NUL selection is not based on RSRP threshold if CFRA resources are configured).
During the 2 step RA procedure, UE can select between 2 step CBRA and 2 step CFRA during every random access attempt as in legacy 4 step RA procedure i.e. if there is at least one SSB/CSI-RS above the SS-RSRP/CSI-RSRP threshold amongst the SSBs/CSI-RSs for which 2 step CFRA resources are provided, UE perform 2 step CFRA. Otherwise UE performs 2 step CBRA.
Proposal 4: During handover, if UE is configured with 2 step CFRA resources UE performs 2 step RA.

· During every random access attempt of 2 step RA procedure, if there is at least one SSB/CSI-RS above the SS-RSRP/CSI-RSRP threshold amongst the SSBs/CSI-RSs for which 2 step CFRA resources are provided, UE perform 2 step CFRA. Otherwise UE performs 2 step CBRA.

3  Conclusion
Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: For 2 step CFRA, C-RNTI MAC CE is included in MsgA payload.
Proposal 2: The 2 step CFRA procedure is successfully completed if UE receives PDCCH addressed to C-RNTI and scheduled DL TB includes 12 bit TA command MAC CE.

Proposal 3: The 2 step CFRA procedure is also successfully completed if UE receives fallbackRAR. In the UL grant received in fallbackRAR UE transmits the MAC PDU in MsgA buffer.

Proposal 4: During handover, if UE is configured with 2 step CFRA resources UE performs 2 step RA.

· During every random access attempt of 2 step RA procedure, if there is at least one SSB/CSI-RS above the SS-RSRP/CSI-RSRP threshold amongst the SSBs/CSI-RSs for which 2 step CFRA resources are provided, UE perform 2 step CFRA. Otherwise UE performs 2 step CBRA.
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