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Introduction
	
For 2-step RACH, the procedure related issues were mainly concluded in the end of WI.
In this contribution, we give our views on the remaining issues left in the 2-step RACH procedure and other related topics.
2-step timing advanced command granularity

	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.




In the last meeting RAN1 has the working assumption of using UL BWP SCS for TA command. It is fine as the UL BWP is usually not changed during the RACH procedure. The working assumption can be confirmed.
Proposal 1: Confirm the working assumption that the granularity of the TA command in MsgB is by the subcarrier spacing (kHz) of the UL BWP.
Timing Indication of PUCCH in response of MsgB
[bookmark: _Hlk5769388][bookmark: _Hlk5744465]
	Agreements:
· [bookmark: _GoBack]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 above is reached in last meeting, with undecided t.






The PUCCH should apply the TA command carried by the successful RAR in MsgB. In the initial HARQ-ACK timing of PUCCH, the PUCCH transmission has to consider the TA margin. For 2-step RACH, the random access response also carry the timing advance command [11, TS 38.321], , for a TAG indicates  values by index values of  = 0, 1, 2, ..., 3846. For SCS of  kHz , . For the maximum indication, the adjusted timing advance is close to 2 ms. Then, it fully compensated by the delta values for 15kHz SCS from the Table 6.1.2.1.1-5.
For the indicated k value to that PUCCH transmission, the main purpose is to give more flexible PUCCH resource allocation in time as normal PUCCH. 
Then, assuming gNB cannot further signalling some large k to compensate large cell radius and t =0. UE side may have very little processing time.
The processing time limit may be higher in case of larger SCS like 120 Hz. However, that SCS is not likely to support large cell size.
In general, the problem is already avoided by 2 means in the current formulation of specs. 
1. UE will not transmit PUCCH it the time gap is shorter than the threshold.
2. gNB can set a larger k, if it really wants to support very large cell by 2-step RACH.
Considering very large cell is not the main use case to introduce 2-step RACH, it is suggested to not introduce t >0, which will drag down the whole response time of 2-step RACH.
Proposal 2: To minimize the latency impact to 2-step RACH procedure, t should be 0. 

--------------------- 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, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding RA-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 Subclause 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 ra-ResponseWindow.
If the UE detects the DCI format 1_0, with CRC scrambled by the corresponding RA-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 Subclause 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,  is as defined for PUSCH transmission in Table 6.1.2.1.1-5 of [6, TS 38.214], and 
-	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]
-	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 RA-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 RA-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].

Conclusion
In this contribution, we discussed remaining details of 2-step random access procedure for NR. As summary, we made the following proposals.
Proposal 1: Confirm the working assumption that the granularity of the TA command in MsgB is by the subcarrier spacing (kHz) of the UL BWP.
Proposal 2: To minimize the latency impact to 2-step RACH procedure, t should be 0. 

Annex
The delta slot value in 38.214.
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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