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[bookmark: _Ref129681862][bookmark: _Ref124589705][bookmark: _Ref129681832]Introduction
This document contains the feature lead summary of issues related to maintenance of the procedures under Rel-16 2-step RACH WI.
The issues mentioned in the submitted TDocs are collected and summarized in Section 2, and the feature lead recommendation for the first round email discussion can be found in Section 3.

Remaining issues on the related procedure
[bookmark: _GoBack]Issue are continuously numbered following the FL summary for 7.2.1.1
	Issue #
	Issue
	Description
	Related TDoc #

	12
	2-step RACH for NR-U
	12.1 PUSCH validation for FBE
	R1-2003366

	
	
	12.2 Gap between PRACH and PUSCH
	R1-2004132
R1-2004347

	
	
	12.3 Interlace guard band
	R1-2004132

	13
	Tx beam of MsgB PDCCH/PDSCH
	Description of QCL assumption in 38.213
	R1-2003366
R1-2003456
R1-2003725
R1-2004348

	14
	LSBs of SFN
	Capture the interpretation of 2 LSBs of SFN in 38.213
	R1-2003504
R1-2004100

	15
	BFR through 2-step RACH
	Capture the related parameters for BFR through 2-step RACH in TS 38.213
	R1-2003947



FL comments:
On issue #14, the issue of capturing the interpretation of 2LSBs of SFN for both 2-step RACH and 4-step RACH has been discussed extensively under NR-U A.I. 7.2.2.2.2 in RAN1#100bis-e. The latest status and proposals have been captured in [R1-2002996], which was quite close to reach consensus. In order to avoid duplicated discussions or potential split of text proposals, it would be better to continue the discussions in NR-U session.
On issue #12.2, the gap between PRACH and PUSCH has been also discussed under NR-U A.I. 7.2.2.2.2 in RAN1#100bis-e with the latest status and proposals in [R1-2002850], and it would be preferred to continue the discussions in NR-U session.
Issue 12.1 is preferred to be discussed in NR-U session as well.
Issue 12.3 will not be labelled as critical issue, as it has been discussed before the CR stage and was not agreed at that time.

Summary and recommendation
The # of topics to be discussed for 2-step RACH WI including both sub-AIs is up to 4. Three email threads are proposed in AI 7.2.1.1. The following 1 email discussion is proposed to cover the remaining issues for 2-step RACH related procedures.
Email thread #4: 
Remaining issues for 2-step RACH related procedures
Corresponding to the issues #13 and #15
#13. Tx beam of MsgB PDCCH/PDSCH
#15. BFR through 2-step RACH

Since the proposals are quite specific, we may directly go for the discussion on the TPs.


Any comments?
	Company
	Comment
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Appendix
List of proposals in the submitted contributions.
	TDoc
	Proposals

	[3366]
vivo
	Proposal 1: Adopt the following text proposal #1 in Section 8.1A in 38.213.
	---------------------------------Text proposal #1 starts for TS 38.213, Section 8.1A --------------------------------
                                                                    =====omitted text ======
A PUSCH occasion is valid if it does not overlap in time and frequency with any PRACH occasion associated with either a Type-1 random access procedure or a Type-2 random access procedure. Additionally, for unpaired spectrum and for SS/PBCH blocks with indexes provided by ssb-PositionsInBurst in SIB1 or by ServingCellConfigCommon 
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if the PUSCH occasion
-	does not precede a SS/PBCH block in the PUSCH slot, and 
-	starts at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2
-	if a UE is provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if the PUSCH occasion 
-	is within UL symbols, or 
-	does not precede a SS/PBCH block in the PUSCH slot, and 
-	starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2
-	if ChannelAccessType-r16 = semistatic is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where there shall not be any transmissions, as described in [15, TS 37.213]
=====omitted text ======

------------------------------- Text proposal #1 ends for TS 38.213, Section 8.1A -----------------------------------



Proposal 2: RAN1 adopts the following text proposal #2 for section 8.2A of TS 38.213:
	---------------------------------Text proposal #2 starts for TS 38.213, Section 8.2A --------------------------------
                                                                    =====omitted text ======
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 the UE used for PRACH association, as described in Clause 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. 
=====omitted text ======
------------------------------- Text proposal #2 ends for TS 38.213, Section 8.2A -----------------------------------




	[3456]
ZTE
	The following changes to TS 38.213 are proposed:
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.

	[3504] HW
	Proposal 1: To complete the operations of MsgB reception, adopt TP#1 in the Appendix.
Text proposal #1 for TS 38.213 Clause 8.3:
============================= Unchanged part omitted ===========================
If the UE detects the DCI format 1_0, with CRC scrambled by the corresponding MsgB-RNTI and the two LSB bits of the SFN corresponding to the PRACH occasion for PRACH transmission, 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 3 when the UE detects a RAR UL grant, or
============================= Unchanged part omitted ===========================


	[3725] Intel
	Proposal 1
· Adopt the TP in Section 2 for Tx beam of MsgB PDCCH and PDSCH. 

	<Unchanged Text Omitted>
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].
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. 
<Unchanged Text Omitted>




	[3947] CMCC
	Proposal 1: The following changes should be captured in TS 38.213 
	------------------------------------------Start of Text Proposal to TS 38.213 v16.1.0----------------------------------
6        Link recovery procedures
--------------- Unchanged parts omitted -------------
The thresholds Qout,LR and Qin,LR correspond to the default value of rlmInSyncOutOfSyncThreshold, as described in [10, TS 38.133] for Qout, and to the value provided by rsrp-ThresholdSSB or msgA-RSRP-ThresholdSSB or rsrp-ThresholdSSBBFR, respectively. 
--------------- Unchanged parts omitted -------------
--------------------------------------- End of Text Proposal ------------------------------------




	[4100] OPPO
	Proposal 1: TS38.213 should capture that validation description for determining whether a downlink assignment is valid for successful RAR reception for Type-2 RACH.
--------------------- Text Proposal to 38.213: ----------------------
8.2A	Random access response - Type-2 random access procedure
In response to a transmission of a PRACH and a PUSCH, or to a transmission of only a PRACH if the PRACH preamble is mapped to a valid PUSCH occasion, 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 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.
In response to a transmission of a PRACH, if the PRACH preamble is not mapped to a valid PUSCH occasion, 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 preamble, 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.
For a UE detected the DCI format 1_0 scrambled by the corresponding MsgB-RNTI, UE consider the DCI is SFN matched if 
-	the DCI has a value in field for two LSB of SFN in the DCI are same to the LSB value in SFN of PRACH occasion used to transmit the MsgA preamble.
-	DCI don’t have the SFN field.
If the UE detects the SFN matched 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 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 SFN matched 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 SFN matched 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].
Proposal 2: Same method for Type-2 RACH is applied for Type-1 RACH.

	[4132] LGE
	Proposal 1: 
· For NR-U, a timing gap between msgA preamble msgA PUSCH is shorter than 16us.
· Preamble formats which does not contain guard time (i.e., Preamble format A1, A2 and A3) can be configured. Also, Preamble formats which contain short guard time (i.e., Preamble format A1/B1, A2/B2 and A3/B3) can be configured depending on subcarrier spacing.
· Same SCS for both msgA preamble and msgA PUSCH is configured.
Proposal 2: 
· For 2-step RACH in unlicensed spectrum, it is allowed that msgA Preamble and msgA PUSCH are multiplexed in the same slot.
· msgA PUSCH is configured after at least N symbols (e.g., N=2 for u=0 or u=1, N=4 for u=2 or u=3, and u is the SCS configuration for the active UL BWP) after the end of msgA Preamble.
· msgA PUSCH with CP extension can be configured at the OFDM symbol right after the end of msgA Preamble.
Proposal 3: 
· Support that interlace level guard band between multiple POs can be configured when msgA PUSCH is transmitted using interlaced structure.

	[4347, 4348] Ericsson
	[4347]
Proposal 5	The presently specified zero-symbol gap (N = 0) requirement between the PRACH and PUSCH parts of MsgA, i.e. gap-less MsgA, is not changed for 2-step RA for operation with shared spectrum channel access, but the operation is clarified according to text proposal TP4.
[bookmark: _Hlk37021888]---------------------------------------start of TP4 for 38.213 section 8.1A-----------------------------------------
8.1A	PUSCH for Type-2 random access procedure
For a Type-2 random access procedure, a UE transmits a PUSCH, when applicable, after transmitting a PRACH. The UE encodes a transport block provided for the PUSCH transmission using redundancy version number 0. For operation without shared spectrum channel access, tThe PUSCH transmission is after the PRACH transmission by at least  symbols where  for  or ,  for  or , and  is the SCS configuration for the active UL BWP. For operation with shared spectrum channel access, the UE assumes N = 0.
A UE does not transmit a PUSCH in a PUSCH occasion if the PUSCH occasion associated with a DMRS resource is not mapped to a preamble of valid PRACH occasions or if the associated PRACH preamble is not transmitted as described in Clause 7.5 or Clause 11.1 or if the time gap between the PUSCH occasion and corresponding PRACH occasion is less than  symbols for operation without shared spectrum channel access. A UE can transmit a PRACH preamble in a valid PRACH occasion if the PRACH preamble is not mapped to a valid PUSCH occasion.
------------------------------------------unchanged text omitted------------------------------------------
--------------------------------------------------------end of TP4------------------------------------------------------------
[4348]
[bookmark: _Toc32584957][bookmark: _Ref40515048]CSI-RS may be used as a path loss reference for handover with 2-step CFRA, which requires a QCL assumption between CSI-RS and MsgB PDSCH DM-RS.
[bookmark: _Toc40515275]Support the CSI-RS based 2-step CFRA and include the possible QCL assumption between CSI-RS and the DM-RS port for receiving MsgB in section 8.2A of 38.213, according to the text proposal TP1.
-------------------------------------------start of TP1 for 38.213 section 8.2A ----------------------------------------
8.2A	Random access response - Type-2 random access procedure
------------------------------------------------Unchanged Text Omitted------------------------------------------
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].
If the UE detects a DCI format 1_0 with CRC scrambled by the corresponding MsgB-RNTI, and the SFN LSBs of the DCI match those of the SFN in which the PRACH transmission occurred, and the UE receives a transport block in a corresponding PDSCH, the UE may assume the 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 Clause 8.1, regardless of whether or not the UE is provided TCI-State for the CORESET where the UE receives the PDCCH with DCI format 1_0.
------------------------------------------------Unchanged Text Omitted------------------------------------------
-----------------------------------------------------end of TP1------------------------------------------------------------
[bookmark: _Toc40515276][bookmark: _Ref40515100]NR-U to cover discussions on TP-1 Alt-1 in R1-2002996 to define under what conditions the SFI LSB bits are not applicable.

	
	



