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Introduction
RAN2 send two NR-U and 2-step RACH related LSs to RAN1[1] [2] to ask RAN1’s view on long PRACH root sequence and validation of the MsgB reception.
In this contribution, we give our views on long PRACH root sequence applying to 2-step RACH and capture the RAN2’s proposal on MsgB reception validation with 2bit LSB of SFN.
Discussion
· NR-U PRACH root sequence
In LS [1], RAN2 ask RAN1 to consider whether the two new root sequences are applicable to 2-step RA for NR-U.
	During the running RRC CR[1] discussions question arose whether the newly introduced NR-U PRACH root sequences (of length 571 and 1151) are applicable to 2-step RA. As indicated in the 2-step RA parameter list [2], the parameter msgA-PRACH-RootSequenceIndex shall be applicable to 2-step if the configured, else it shall apply the value configured in 4-step. Since RAN2 has introduced the option of configuring a BWP with only 2-step RA, then if 2-step RA shall support the newly introduced NR-U PRACH root sequences as for the current 4-step RRC configuration[3], then it needs to be explicitly configurable for 2-step RA.
Thus, RAN2 ask whether the NR-U PRACH root sequences shall be introduced for 2-step random access.


The wideband PRACH feature is introduced in NR-U, single long ZC sequence is adopted for the enhanced PRACH design. The intention of introducing long PRACH root sequence is to meet the OCB requirements. For 2-step RACH, there is no such requirement to fulfil. Even for NR-U, the wideband PRACH is an optional UE feature. There is no use case to introduce this NR-U dedicated feature to 2-step RACH in the license band. Thus, from standard perspective, the IE prach-RootSequenceIndex-r16 shall not be introduced to RACH-ConfigCommonTwoStepRA; in addition, if msgA-PRACH-RootSequenceIndex-r16 is not configured, the network shall not configure RootSequenceIndex-r16 for 2-step RACH as well.
Proposal 1: Not introduce the NR-U PRACH root sequence to 2-step RACH random access.
· Validation of LSB of SFN 
In LS [2], RAN2 propose RAN1 to capture the validation of SFN LSBs in TS38.213. 
	b) Capturing the relationship between PDSCH and a the LSBs of the SFN signalled in DCI:
RAN2 agreed a downlink assignment is valid for successful RAR reception if the two LSB bits of the SFN indicated in DCI format 1_0 scrambled by RA-RNTI or msgB-RNTI correspond to the PRACH occasion used to transmit the Random Access Preamble. RAN2 agreed that TS 38.213 should capture such validation, i.e. to determine whether a downlink assignment is valid for successful RAR reception.


This issue was extensively discussed in last RAN1 meeting, the TP is provided in [3]. The TP is aligned with RAN2 spec 38.321 and the incoming LS, we update the TP to make the UE behavior clearer.  The details of the TP are showing below.
Proposal 2: Capture the proposed TP in TS 38.213.
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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 the UE detects the DCI format 1_0, with CRC scrambled by the corresponding MsgB-RNTI and the DCI includes the two LSB bits of SFN corresponding to the PRACH occasion used to transmit the MsgA preamble, and the UE detects a transport block in a corresponding PDSCH within the window, the UE passes the transport block to higher layers. The higher layers indicate to the physical layer
-	an uplink grant if the RAR message(s) is for fallbackRAR and a random access preamble identity (RAPID) associated with the PRACH transmission is identified, and the UE procedure continues as described in Clause 8.2 when the UE detects a RAR UL grant, or0
-	transmission of a PUCCH with HARQ-ACK information having ACK value if the RAR message(s) is for successRAR, where 
-	a PUCCH resource for the transmission of the PUCCH is indicated by PUCCH resource indicator field of 4 bits in the successRAR from a PUCCH resource set that is provided by pucch-ResourceCommon 
-	a slot for the PUCCH transmission is indicated by a PDSCH-to-HARQ_feedback timing indicator field of 3 bits in the successRAR having a value  from {1, 2, 3, 4, 5, 6, 7, 8} and, with reference to slots for PUCCH transmission having duration , the slot is determined as , where  is a slot of the PDSCH reception and  is as defined for PUSCH transmission in Table 6.1.2.1.1-5 of [6, TS 38.214]
-	the UE does not expect the first symbol of the PUCCH transmission to be after the last symbol of the PDSCH reception by a time smaller than  msec where  is the PDSCH processing time for UE processing capability 1 [6, TS 38.214]
-	for operation with shared spectrum channel access, a channel access type and CP extension [15, TS 37.213] for a PUCCH transmission is indicated by a ChannelAccess-CPext field in the successRAR 
-	the PUCCH transmission is with a same spatial domain transmission filter and in a same active UL BWP as a last PUSCH transmission
If the UE detects the DCI format 1_0 with CRC scrambled by a C-RNTI and a transport block in a corresponding PDSCH within the window, the UE transmits a PUCCH with HARQ-ACK information having ACK value if the UE correctly detects the transport block or NACK value if the UE incorrectly detects the transport block and the time alignment timer is running [11, TS 38.321]. 
The UE does not expect to be indicated to transmit the PUCCH with the HARQ-ACK information at a time that is prior to a time when the UE applies a TA command that is provided by the transport block. If the UE does not detect the DCI format 1_0 with CRC scrambled by the corresponding MsgB-RNTI within the window, or if the two LSB bits of SFN included in DCI does not correspond to the PRACH occasion used to transmit the MsgA preamble within  the window, or if the UE does not correctly receive the transport block in the corresponding PDSCH within the window, or if the higher layers do not identify the RAPID associated with the PRACH transmission from the UE, the higher layers can indicate to the physical layer to transmit only PRACH according to Type-1 random access procedure or to transmit both PRACH and PUSCH according to Type-2 random access procedure [11, TS 38.321]. If requested by higher layers, the UE is expected to transmit a PRACH no later than  msec after the last symbol of the window, or the last symbol of the PDSCH reception, where  is a time duration of  symbols corresponding to a PDSCH processing time for UE processing capability 1 when additional PDSCH DM-RS is configured. For , the UE assumes  [6, TS 38.214].
Unless the UE is configured a SCS, the UE receives subsequent PDSCH using same SCS as for the PDSCH reception providing the RAR message.
If the UE does not detect the DCI format with CRC scrambled by the corresponding MsgB-RNTI, or if the two LSB bits of SFN included in DCI does not correspond to the PRACH occasion used to transmit the MsgA preamble within  the window, or  the UE does not correctly receive a corresponding transport block within the window, the UE procedure is as described in [11, TS 38.321].



Summary
In this contribution, we discuss the RAN2 LS on NR-U PRACH root sequence and LS on random access procedure in NR-U. We have the following the proposals.
Proposal 1: Not introduce the NR-U PRACH root sequence to 2-step RACH random access.
Proposal 2: Capture the proposed TP in TS 38.213.
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