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Introduction
In this contribution, we discuss remaining issues on procedures for two-step RACH that require clarification and correction. Discussions on the remaining issues for the channel structure and UE features for NR Rel-16 two-step RACH can be found in our companion papers [1-2].
Discussion
Clarification of msgB RAR Window Starting Point
In LS R2-2002298, RAN2 asked about the starting point of msgB window when UE does not have a valid PUSCH resource to transmit the payload part of msgA.
In previous RAN1 discussions about two-step RACH [3], it was agreed that the validated msgA preambles without an associated PUSCH/DMRS resource can be used for preamble-only transmission of two-step RACH. Therefore, the corresponding RAR window of msgB starts at the first symbol of the earliest CORESET, and the UE is configured to receive msgB PDCCH for Type1-PDCCH CSS set which is at least one symbol after the last symbol of the PRACH occasion corresponding to the preamble transmission
Therefore, we have the following proposal to correct Section 8.2A of TS 38.213 [4]:
Proposal 1: Correct Section 8.2A of TS 38.213 according to the text proposal TP1, to specify the starting point of msgB RAR window when UE has selected a valid PRACH occasion for msgA of a Type-2 random access procedure, but cannot find a valid PUSCH occasion to associate with the msgA PRACH occasion based on Section 8.1A of TS 38.213.
---------------------------------------------------   Start of TP1 to Section 8.2A of TS 38.213   ----------------------------------------
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
[bookmark: _Toc29894833][bookmark: _Toc29899132][bookmark: _Toc29899550][bookmark: _Toc29917287][bookmark: _Toc36498161]8.2A	Random access response - Type-2 random access procedure
In response to a transmission of a PRACH and a PUSCH, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding MsgB-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in Clause 10.1, that is at least one symbol, after the last symbol of the PUSCH occasion corresponding to the PUSCH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by msgB-ResponseWindow.
If UE has selected Type-2 random access procedure and validated a PRACH occasion, but cannot find a valid PUSCH occasion associated with the valid PRACH occasion, UE can transmit preamble only on the valid PRACH occasion. In response to a transmission of a PRACH, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding MsgB-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set as defined in Clause 10.1, that is at least one symbol, after the last symbol of the PRACH occasion corresponding to the PRACH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by msgB-ResponseWindow. 
--------------------------------------------------   End of TP1 to Section 8.2A of TS 38.213   ------------------------------------------

Discussion for Two-Step CFRA
NR two-step RACH is a RAN1-leading WI for NR Rel-16. When it started, the WID mentioned the scope focuses on CBRA only for RAN1, RAN2 and RAN4. In a late phase of this WI, RAN2 proposed to modify the WID to include two-step CFRA. In RAN#85 it was agreed to include 2-step CFRA in the WI [5], subject to the following constrains:
· The work on contention-free 2-step RACH procedure is of lower priority and should be pursued in RAN2 only if there is time
· RAN1 work addresses only CBRA (i.e. not considering CFRA) 
· Contention-free 2-step RACH is only supported for the handover case
After RAN#85, RAN2 made a lot of agreements for two-step CFRA [6-7]. It is agreed that the msgA resource allocation for CFRA should be based on dedicated PRACH and PUSCH resources configured via dedicated RRC signalling. RAN2 tentatively assumed SSB and CSI-RS based CFRA can be supported, but RAN2 also agreed not to support CSI-RS based CFRA if there are RAN1 impacts [6-7].
In RAN1, there is no consensus on the performance benefits/gain of two-step CFRA over legacy four-step CFRA. On the other hand, even though UE is configured with dedicated resources for PRACH and PUSCH, there is no guarantee that a msgA transmission for CFRA can succeed without retransmission or fallback. If UE’s attempts for two-step CFRA fail during handover, it has to fallback/switch to two-step CBRA. However, for Rel-16 two-step CBRA, UE’s procedures on resource mapping, beam management, power control, RACH type selection and fallback are all based on SSB. When monitoring msgB PDCCH in two-step CBRA, UE always assumes the same DM-RS antenna port quasi co-location properties for the SS/PBCH block resource, which is associated with the last msgA PRACH transmission/re-transmission during a SSB-to-RO association pattern period [4].
Due to the non-negligible impacts on RAN1 and the plenary guidance on the low priority of two-step CFRA [5], RAN2’s assumption to support CSI-based CFRA is incorrect in R2-2001929. Therefore, we propose not to support CSI-RS based two-step CFRA in NR Rel-16. The SSB-based two-step CFRA can be supported as an optional UE feature in NR Rel-16 two-step RACH, if needed [2]. To summarize, we have the following proposals:
Proposal 2: NR Rel-16 does not support CSI-RS based two-step CFRA. SSB-based two-step CFRA can be supported as an optional UE feature in NR Rel-16 two-step RACH, if needed.
Proposal 3: Correct Section 8.2A of TS 38.213 according to the text proposal TP2, to capture the SSB-based QCL assumption for UE in monitoring msgB PDCCH for a Type-2 random access procedure.
---------------------------------------------------   Start of TP2 to Section 8.2A of TS 38.213   -----------------------------------------
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> unchanged text omitted <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
If the UE detects a DCI format 1_0 with CRC scrambled by the corresponding msgB-RNTI and receives a transport block in a corresponding PDSCH, the UE may assume same DM-RS antenna port quasi co-location properties, as described in [6, TS 38.214], as for a SS/PBCH block resource the UE used for msgA PRACH association, as described in Clause 8.1A, regardless of whether or not the UE is provided TCI-State for the CORESET where the UE receives the PDCCH with the DCI format 1_0.
--------------------------------------------------   End of TP2 to Section 8.2A of TS 38.213   -------------------------------------------

Conclusion
In this contribution, we have discussed the remaining issues on procedures of two-step RACH that require clarification and correction. To summarize, we have the following proposals:
Proposal 1: Correct Section 8.2A of TS 38.213 according to the text proposal TP1, to specify the starting point of msgB RAR window when UE has selected a valid PRACH occasion for msgA of a Type-2 random access procedure, but cannot find a valid PUSCH occasion to associate with the msgA PRACH occasion based on Section 8.1A of TS 38.213.
Proposal 2: NR Rel-16 does not support CSI-RS based two-step CFRA. SSB-based two-step CFRA can be supported as an optional UE feature in NR Rel-16 two-step RACH, if needed.
Proposal 3: Correct Section 8.2A of TS 38.213 according to the text proposal TP2, to capture the SSB-based QCL assumption for UE in monitoring msgB PDCCH for a Type-2 random access procedure.
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