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 Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK15][bookmark: OLE_LINK2][bookmark: OLE_LINK16]This document discusses three high priority issues remaining in 2-step RACH procedure.
· Capture the related description of the 2bits LSB of SFN
· CSI-RS based CFRA
· msgB monitoring window in case of PRACH-only transmission
And three TPs are provided.
The first TP is to capture the related description for detecting LSB bits of SFN in DCI format 1_0. 
The second TP is to add the introduction of CSI-RS based CFRA in section 8.2A of 38.213.
The third TP is for starting point of MSGB reception window when the UE transmits only PRACH in a valid PRACH occasion if the PRACH occasion is not mapped to a valid PUSCH occasion.
 Capture the related description of the 2bits LSB of SFN
In [1], the LS from RAN2 agreed that TS 38.213 should capture such validation, i.e. to determine whether a downlink assignment is valid for successful RAR reception:
	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.
[…]
To RAN1 group. 

ACTION: RAN2 asks RAN1 to kindly take the above agreement into account and capture the above described validation of the SFN LSBs in TS 38.213.



According to the request from RAN2 and the common sense reached in last RAN1 meeting, a TP is proposed below.
The following changes to TS 38.213[2] are proposed:
--------------------------------------------------------- Start of TP --------------------------------------------------------------------
[bookmark: _Toc29894833][bookmark: _Toc29899132][bookmark: _Toc29899550][bookmark: _Toc29917287]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 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, or
-	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 or if the DCI does not include the two LSB bits of SFN corresponding 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 1_0 with CRC scrambled by the corresponding MsgB-RNTI or if the DCI does not include the two LSB bits of SFN corresponding to the PRACH occasion used to transmit the MSGA preamble, 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].
*** Unchanged text is omitted ***
--------------------------------------------------------- End of TP ---------------------------------------------------------------------
[bookmark: IDX-CHP-8-0993][bookmark: IDX-CHP-8-0994][bookmark: IDX-CHP-8-0996][bookmark: IDX-CHP-8-0992][bookmark: IDX-CHP-8-0995] CSI-RS based CFRA
Regarding the agreement in RAN2#108 meeting, the CSI-RS based 2-step CFRA can be supported.
	Agreements for HO 2-step RA:
RAN2 assumes that SSB and CSI-RS based 2-step CFRA can be supported.  We assume that if there are RAN1 impact then CSI-RS configuration will not be supported.



And in previous RAN2#109-e meeting, a LS[3] is received from RAN2 to RAN1 to give RAN2’s assumption and ask RAN1 the question:
	In addition to the above, RAN2 also assumed that both CSI-RS and SSB based CFRA can be supported for 2-step CFRA (similar to 4-step CFRA). 
However, RAN2 would like to understand if RAN1 has any issues or concerns with the support of CSI-RS for 2-step CFRA per above.  



Actually supporting CSI-RS based 2-step CFRA in RAN1 will not impact the RAN1 and only one minor change is needed in TS38.213 which is similar to the description of 4-step CFRA.
This TP is for2-step contention free RACH in 38.213 which handles the issue of supporting CSI-RS. 
In the description in 38.213[2], there are two paragraphs that are directly related to CSI-RS based RACH.
	8.1 Random access preamble
<---------------------------Other parts are omitted------------------------------->
For a PRACH transmission triggered upon request by higher layers, a value of ra-OccasionList [12, TS 38.331], if csirs-ResourceList is provided, indicates a list of PRACH occasions for the PRACH transmission where the PRACH occasions are associated with the selected CSI-RS index indicated by csi-RS. The indexing of the PRACH occasions indicated by ra-OccasionList is reset per association pattern period.
<---------------------------Other parts are omitted------------------------------->



	8.2 Random access response - Type-1 random access procedure
<---------------------------Other parts are omitted------------------------------->
If the UE detects a DCI format 1_0 with CRC scrambled by the corresponding RA-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 or a CSI-RS resource the UE used for PRACH association, as described in Subclause 8.1, 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.
<---------------------------Other parts are omitted------------------------------->



The section 8.1 is applied for both type-1 and type-2 random access. 
For the type-2 RACH procedure, the second paragraph in section 8.2 could be duplicated to the section 8.2A, and there is no other RAN1 impact.
The following changes to TS 38.213[2] are proposed:
--------------------------------------------------------- Start of TP --------------------------------------------------------------------
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 the UE detects the DCI format 1_0, with CRC scrambled by the corresponding MsgB-RNTI, and 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, or
-	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 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 or a CSI-RS resource the UE used for PRACH association, as described in Subclause 8.1, 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.
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 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 the UE does not correctly receive a corresponding transport block within the window, the UE procedure is as described in [11, TS 38.321].
*** Unchanged text is omitted ***
--------------------------------------------------------- End of TP ---------------------------------------------------------------------

MsgB monitoring window in case of PRACH-only transmission
In previous RAN2#109-e meeting, a LS [4] is sent from RAN2 to RAN1 to request RAN1 to verify whether the starting point for MSGB window is clear from RAN1 specs when the UE transmits only PRACH in a valid PRACH occasion if the PRACH occasion is not mapped to a valid PUSCH occasion.
	As part of 2-step RACH discussion in RAN2, it was pointed out that according to RAN1 specifications, A UE can transmit a PRACH in a valid PRACH occasion if the PRACH occasion is not mapped to a valid PUSCH occasion.  
For the above case, RAN2 discussed whether the starting point for MSGB window is clear from RAN1 specs when the UE does not transmit the PUSCH.
RAN2 kindly requests RAN1 to verify whether the starting point for MSGB window is clear from RAN1 specs when the UE transmits only PRACH in a valid PRACH occasion if the PRACH occasion is not mapped to a valid PUSCH occasion per above and fix it in RAN1 specs if this is unclear. 



The unclear point is based on the two RAN1 agreements contradiction.
	RAN1#99 Agreements:
· The PRUs without associated preambles are not used for msgA transmission for 2-step RACH.
· (Working Assumption) The preambles without associated PRUs can be used for msgA transmission (preamble only) for 2-step RACH
RAN1#98bis Agreements:
The MsgB window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for MsgB, and at least one symbol after the last symbol of MsgA PUSCH.



A UE can transmit a PRACH in a valid PRACH occasion if the PRACH occasion is not mapped to a valid PUSCH occasion. But in this case UE can’t determine the start point the MsgB window as there is no PUSCH resource for selected preamble/RO. 
An example is showed for the case that there is valid PRACH occasion can’t mapped to a valid PUSCH occasion.
For preamble to PRU mapping, according to the validation rule, UE first removes the invalid PUSCH occasions from configured PUSCH occasions and then applied the mapping rule between the preamble in valid RO and PRU in valid PUSCH occasion. 
There are three preambles and three PRUs and the mapping ratio is 1. If PRU2 is invalid, preamble2 will be mapped to PRU3. So preamble3 is left without any associated PRU but it can still be used for the PRACH-only transmission. If UE selects preamble3, there is no msgA PUSCH for the start of RAR window determination.
[image: ]
Figure 1 Example of preambles without associated PRUs
It doesn’t make sense to keep the invalid PO transparent to MAC, as UE doesn’t know the invalid PO after the PO validation.
It is better to allow the window to be started after PRACH preamble in this case. 
This is different from the LBT failure of msgA PUSCH for NR-U where the PUSCH is still a valid one.
For the current description in RAN2, in case no valid PO is mapped (e.g. if there is no PUSCH transmission due to the invalid PO), the "end of MsgA transmission “can refers to the end of preamble transmission, since the MsgA transmission end after the preamble transmission in such case. And there is no impact to the current RAN2 specification.
	-------------------- Current description in RAN2 -------------------------------------
1> start the msgB-ResponseWindow at the first PDCCH occasion from the end of the MSGA transmission as specified in TS 38.213 [6];



Proposal 1: The MsgB window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for MsgB, and at least one symbol after the last symbol of MsgA preamble in case of preambles without associated PRUs.
The following changes to TS 38.213[2] are proposed:
--------------------------------------------------------- Start of TP --------------------------------------------------------------------
8.2A	Random access response - Type-2 random access procedure
In response to a MsgA 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 in case of MsgA comprising both a PRACH and a PUSCH, or after the last symbol of the PRACH occasion corresponding to the PRACH transmission in case of MsgA comprising a PRACH only, 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 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, or
-	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 
[bookmark: _GoBack]-	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 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 the UE does not correctly receive a corresponding transport block within the window, the UE procedure is as described in [11, TS 38.321].
*** Unchanged text is omitted ***
--------------------------------------------------------- End of TP ---------------------------------------------------------------------
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