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Introduction
In RAN1#99 meeting, there were good progresses on 2-step RACH, numerous agreements and conclusions were reached.
In this contribution, we provide our opinions on HARQ-ACK feedback timing for MsgB and working assumption on TA command granularity.
Discussion on remaining issues of RACH procedure
After RAN1#99 meeting, one left issue is the following working assumption [1]. The issue is the granularity of the TA command is following the SCS of UL BWP or SCS of MsgA PUSCH. If the MsgA PRACH and MsgA PUSCH are transmitted in different slot, then the MsgA PUSCH SCS is the same as the UL BWP SCS. As it was agreed that slot offset between MsgA PRACH and PUSCH is always indicated by parameter msgAPUSCH-timeDomainOffset, and the parameter value is in the range [1…32]. So, the MsgA PRACH and PUSCH will not transmit in the same slot, the working assumption can be confirmed.
	Working assumption:
· The granularity of the TA command in msgB is determined by the same table for the granularity of the TA command in 4step RACH RAR with the subcarrier spacing (kHz) value is based on the UL BWP SCS at least for the case when MsgA PRACH and MsgA PUSCH are in different slots.


Proposal 1: Confirm the working assumption:
The granularity of the TA command in msgB is determined by the same table for the granularity of the TA command in 4step RACH RAR with the subcarrier spacing (kHz) value is based on the UL BWP SCS at least for the case when MsgA PRACH and MsgA PUSCH are in different slots.
Another left issue is the determination of transmission timing of PUCCH for MsgB, the PUCCH for MsgB transmission timing can refer to the Msg3 transmission in 4-step RACH. For both cases, it’s the first transmission that the TA is applied. 
According to the section 8.3 of TS38.213 [2], the UE transmits the Msg3 PUSCH in slot n+k2 +. The UE may assume a minimum time between the last symbol of a PDSCH reception conveying a RAR message with a RAR UL grant and the first symbol of a corresponding PUSCH transmission scheduled by the RAR UL grant is equal to NT,1 + NT,2 + 0.5 msec. 
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Figure1: Msg3 transmission timing
For 2-step RACH, the transmission timing of PUCCH for MsgB was discussed, and the following agreements were reached. 
	Agreements:
· The minimum gap between the last symbol of msgB PDSCH and the first symbol of PUCCH transmission carrying HARQ-ACK to msgB PDSCH for a UE is assumed to be no less than the UE PDSCH processing procedure time given by NT,1+0.5+t ms, where NT,1 is the PDSCH processing time for UE processing capability 1 in TS 38.214-5.3. 
· The indicated timing for UE to transmit HARQ-ACK information should be in the slot determined by ceiling(n+k+delta+t/slot duration), where n is the slot index of receiving MsgB PDSCH, and k is given by PDSCH-to-HARQ-timing-indicator with value range of {1, 2, 3, 4, 5, 6, 7, 8}.
· [working assumption] where delta is defined by Table 6.1.2.1.1-5 in 38.214
· t >=0, to address in the CR stage the value of t
· If t =0, the consequence needs to be discussed


The PUCCH for MsgB transmission timing is illustrated in figure 2.
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[bookmark: _GoBack]Figure 2: transmission timing of PUCCH for MsgB
Comparing 2-step RACH and 4-step RACH, if the time gap between PUCCH and MsgB is equal to or larger than the time gap between Msg3 and Msg2, then there are no additional restrictions on UE processing time and supported cell radius. It would require,
  , here it is assumed , then it requires , where k= 1, 2, 3,..., 8.
According to table 6.1.2.1.1-2 and table 6.1.2.1.1-4 of 38.214 [3], which are attached in Annex.  is in the range of {1, 2, 3, 4, 5, 6}, thus the k could fully cover the value of . 
In addition, the value in table 6.1.2.1.1-5 are designed to support 80km cell radius for 15kHz SCS; to support 80km cell radius for 30kHz SCS; to support 20km cell radius for 60kHz SCS; to support 5km cell radius for 120kHz SCS. In the real network deployment, the cell radius is smaller than the design target. So, if , then gNB can indicate the k smaller than according to the its cell radius, the HARQ-ACK feedback transmission delay is reduced.
Observation: If  , the parameter k PDSCH-to-HARQ-timing-indicator could fully cover the 4-step RACH supported cell radius, and there is no tightening on the UE processing time.  if   is supported, it will introduce additional delay for PUCCH transmission. 
As discussed in RAN1#99 meeting, there are two alternatives to determine the PUCCH transmission timing. For Alt.1, parameter is not introduced, which is in line with above analysis.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 2: The minimum gap between the last symbol of msgB PDSCH and the first symbol of PUCCH transmission carrying HARQ-ACK to msgB PDSCH for a UE is assumed to be no less than the UE PDSCH processing procedure time given by NT,1+0.5 ms, where NT,1 is the PDSCH processing time for UE processing capability 1 in TS 38.214-5.3. 
· The indicated timing for UE to transmit HARQ-ACK information should be in the slot determined by ceiling(n+k+delta/slot duration), where n is the slot index of receiving MsgB PDSCH, and k is given by PDSCH-to-HARQ-timing-indicator with value range of {1, 2, 3, 4, 5, 6, 7, 8}
Summary
In this contribution, we discuss the MsgB HARQ feedback related issue and the remaining working assumption of TA command granularity. We have the following the proposals and observation:
Proposal 1: Confirm the working assumption:
The granularity of the TA command in msgB is determined by the same table for the granularity of the TA command in 4step RACH RAR with the subcarrier spacing (kHz) value is based on the UL BWP SCS at least for the case when MsgA PRACH and MsgA PUSCH are in different slots.
Observation: If  , the parameter k PDSCH-to-HARQ-timing-indicator could fully cover the 4-step RACH supported cell radius, and there is no tightening on the UE processing time.  if   is supported, it will introduce additional delay for PUCCH transmission.
Proposal 2: The minimum gap between the last symbol of msgB PDSCH and the first symbol of PUCCH transmission carrying HARQ-ACK to msgB PDSCH for a UE is assumed to be no less than the UE PDSCH processing procedure time given by NT,1+0.5 ms, where NT,1 is the PDSCH processing time for UE processing capability 1 in TS 38.214-5.3. 
· The indicated timing for UE to transmit HARQ-ACK information should be in the slot determined by ceiling(n+k+delta/slot duration), where n is the slot index of receiving MsgB PDSCH, and k is given by PDSCH-to-HARQ-timing-indicator with value range of {1, 2, 3, 4, 5, 6, 7, 8}
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Annex

Table 6.1.2.1.1-2: Default PUSCH time domain resource allocation A for normal CP
	Row index
	PUSCH mapping type
	
	S
	L

	1
	Type A
	j
	0
	14

	2
	Type A
	j
	0
	12

	3
	Type A
	j
	0
	10

	4
	Type B
	j
	2
	10

	5
	Type B
	j
	4
	10

	6
	Type B
	j
	4
	8

	7
	Type B
	j
	4
	6

	8
	Type A
	j+1
	0
	14

	9
	Type A
	j+1
	0
	12

	10
	Type A
	j+1
	0
	10

	11
	Type A
	j+2
	0
	14

	12
	Type A
	j+2
	0
	12

	13
	Type A
	j+2
	0
	10

	14
	Type B
	j
	8
	6

	15
	Type A
	j+3
	0
	14

	16
	Type A
	j+3
	0
	10




Table 6.1.2.1.1-4: Definition of value j
	µPUSCH
	j

	0
	1

	1
	1

	2
	2

	3
	3



Table 6.1.2.1.1-5: Definition of value Δ
	µPUSCH
	Δ

	0
	2

	1
	3

	2
	4

	3
	6
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