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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In this contribution, we discuss the reaming issues on the related procedure of 2-step RACH, including minimum processing time for MsgB HARQ-ACK feedback, UL grant in MsgB for UE with C-RNTI and PUSCH validation rule in shared spectrum.
2. [bookmark: OLE_LINK6]Discussion
2.1. Processing time for MsgB HARQ-ACK
In RAN1 #99 meeting, following agreements on the timing for MsgB HARQ-ACK feedback were made [1].
	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 remaining issues are to determine the value of delta and t. Regarding delta, the values defined by Table 6.1.2.1.1-5 in 38.214 can be reused. There is similarity between the PUSCH transmission for Msg3 scheduled by RAR UL grant and the PUCCH transmission for MsgB HARQ-ACK feedback, since the timing adjustment for both of the transmission need to be applied before the start of PUSCH/PUCCH transmission. The delta values defined in Table 6.1.2.1.1-5 in 38.214 is used as a subcarrier spacing specific slot delay. Therefore, we suggest to confirm the working assumption.
[bookmark: _Ref32575270]Proposal 1: For the indicated timing for UE to transmit HARQ-ACK information in the slot determined by ceiling(n+k+delta+t/slot duration), confirm the following working assumption,
· [bookmark: _GoBack]Where delta is defined by Table 6.1.2.1.1-5 in 38.214
Regarding the value of t, it is related to the minimum processing time for MsgB PDSCH reception and PUCCH transmission carrying HARQ-ACK. In Rel.15, in response to a msg4 PDSCH reception with UE contention resolution, a minimum processing time between the ending symbol of the PDSCH reception and the first symbol of the corresponding PUCCH transmission with the HARQ-ACK is defined, i.e. NT,1+0.5 ms, where NT,1 is corresponding to UE processing time of capability #1 N1. 
[bookmark: _Hlk32575206]A MsgB PDSCH reception is similar to Msg4 PDSCH reception with UE contention resolution. The difference is that Msg4 is targeting a single UE for contention resolution such that a processing time of NT,1+0.5 could be sufficient for the PDSCH processing and preparation of the corresponding PUCCH transmission. In case of 2-step RACH, a MsgB may include multiple successRAR with contention resolution of multiple UEs, in which the PUCCH resource and HARQ-ACK feedback timing are indicated for UE. The processing time of NT,1+0.5 may not be enough for a UE for processing a MsgB with successRAR and preparing the corresponding PUCCH transmission. If the processing delay for MsgB in MAC layer is concern, increased minimum processing time for msgB HARQ-ACK feedback can be considered, i.e. t >0. Otherwise, t =0, i.e. the Rel.15 defined minimum processing time gap is reused for MsgB PDSCH reception.
It was proposed that a motivation for increasing the minimum gap between msgB PDSCH and the corresponding PUCCH transmission carrying HARQ-ACK is to compensate the impact without TA, similarly as the value of j used in determination of K2 for PUSCH scheduling. A K2 value scheduled by RAR UL grant for a Msg3 PUSCH transmission needs to satisfy the processing timeline for PUSCH. 
It should be pointed out that the processing timeline for PUSCH is defined as the gap from the ending of PDCCH scheduling the PUSCH and the start of the PUSCH. For a MsgB PDSCH reception and corresponding PUCCH transmission, the minimum gap between the last symbol of msgB PDSCH and the first symbol of PUCCH transmission carrying HARQ-ACK is different from that for a PUSCH. Besides, K0 value is indicated by the PDCCH scheduling MsgB PDSCH to address the PDCCH decoding delay. 
[bookmark: _Ref32575272]Proposal 2: If the processing delay for MsgB in MAC layer is concern, increased minimum processing time for msgB HARQ-ACK feedback can be considered, i.e. t >0. Otherwise, t =0, i.e. the Rel.15 defined minimum processing time gap is reused for MsgB PDSCH reception.

2.2. Content of UL grant in MsgB for UE with C-RNTI
In RAN2 #106 meeting, following agreements were made regarding msgB.
	Agreements
1. For MsgA with C-RNTI, the UE shall monitor the PDCCH addressed to C-RNTI for success response and msgB-RNTI (e.g. RA-RNTI or new RNTI) 
1. Contention resolution:
1. If the PDU PDCCH addressed to the C-RNTI (i.e. C-RNTI included in MsgA) containing the 12 bit TA command is received, the UE should consider the contention resolution to be successful and stop the reception of MsgB or with UL grant if the UE is synchronized already.
1. If the corresponding fallback RAR is detected, the UE should stop the monitoring of PDCCH addressed to the corresponding C-RNTI for success response and process the fallback operation accordingly.
1. If neither corresponding fallback RAR nor PDCCH addressed C-RNTI is detected within the response window, the UE should consider the msgA attempt failed and do back off operation based on the backoff indicator if received in MsgB.
1. FFS if a new MAC CE with 12bits Timing Advanced Command shall be introduced



For a UE in RRC CONNECTED state, i.e. C-RNTI is already obtained, UE monitors PDCCH with scrambled by C-RNTI for a msgB PDSCH transmission. According to the RAN2 agreement, an UL grant can be included in the PDU in msgB for the UE with contention resolution. 
How to define the UL grant included in PDU for contention resolution in msgB needs to be further discussed. For a UE with C-RNTI, it is already synchronized for data transmission. Therefore, the UL grant in msgB for UE with C-RNTI can be used for scheduling UL data transmission. 
On the other hand, it is also important to limit the overhead of PDU for contention resolution in msgB for UE with C-RNTI. Hence, structure of DCI format 0_0 can be considered for the UL grant in msgB for UE with C-RNTI. The payload size of the UL grant needs to be fixed in the PDU.
The time and frequency domain resource assignments should be included in the UL grant. Besides, considering the UL grant is used for data transmission, HARQ retransmission needs to be supported. Therefore, HARQ retransmission related information is included in the UL grant in msgB for UE with C-RNTI.
Following table provides an example of UL grant in msgB for UE with C-RNTI.
Table 1: UL grant content field for msgB with C-RNTI
	DCI format 0_0 field
	Included or not in the UL grant in msgB for UE with C-RNTI
	Number of bits

	Identifier for DCI formats
	No
	/

	Frequency domain resource assignment
	Yes
	

	Time domain resource assignment
	Yes
	4

	Frequency hopping flag
	Yes
	1

	Modulation and coding scheme 
	Yes
	4

	New data indicator
	No
	/

	Redundancy version
	No
	/

	HARQ process number 
	Yes
	4

	TPC command for PUSCH 
	Yes
	2

	UL/SUL indicator
	Yes
	1



[bookmark: _Ref21015369]Proposal 3: For content field of UL grant in msgB for UE with C-RNTI, framework of DCI format 0_0 can be reused.
· At least the following content fields are included in the UL grant.
	UL grant content field for msgB with C-RNTI

	Frequency domain resource assignment

	Time domain resource assignment

	Frequency hopping flag

	Modulation and coding scheme 

	HARQ process number 

	TPC command for PUSCH 

	UL/SUL indicator



2.3. PUSCH occasion validation rule
In RAN1#99, the following agreement was made on PRACH validation due to that any transmission including PRACH is not allowed in FBE idle period [1]:
Agreement:
A PRACH resource is considered invalid if:
· it overlaps with the IDLE period of a fixed frame period when FBE operation is indicated

Similarly, for 2-step RACH, a PUSCH occasion for 2-step RACH is considered invalid if it overlaps with the IDLE period of a fixed frame period when FBE operation is indicated.
In addition, how to determine the SSB index used for PUSCH validation is missing in current NR Rel16 spec.
[bookmark: _Ref32575279]Proposal 4: RAN1 adopts the following text proposal for section 8.1A of TS 38.213:
--------------------------------------------- Start TP for Section 8.1A of TS 38.213 ----------------------------------------
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, if a UE is provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if 
-	it is within UL symbols, or 
-	 it 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, and 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]
-	 the index of the SS/PBCH block is provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon.
--------------------------------------------- End TP for Section 8.1 of TS 38.213 ----------------------------------------
3. [bookmark: OLE_LINK16]Conclusion
In this contribution, we provide our views on the remaining issues on 2-step RACH procedure and power control for msgA. The observations and proposals are summarized below.
Proposal 1: For the indicated timing for UE to transmit HARQ-ACK information in the slot determined by ceiling(n+k+delta+t/slot duration), confirm the following working assumption,
· Where delta is defined by Table 6.1.2.1.1-5 in 38.214
Proposal 2: If the processing delay for MsgB in MAC layer is concern, increased minimum processing time for msgB HARQ-ACK feedback can be considered, i.e. t >0. Otherwise, t =0, i.e. the Rel.15 defined minimum processing time gap is reused for MsgB PDSCH reception.
Proposal 3: For content field of UL grant in msgB for UE with C-RNTI, framework of DCI format 0_0 can be reused.
· At least the following content fields are included in the UL grant.
	UL grant content field for msgB with C-RNTI

	Frequency domain resource assignment

	Time domain resource assignment

	Frequency hopping flag

	Modulation and coding scheme 

	HARQ process number 

	TPC command for PUSCH 

	UL/SUL indicator



Proposal 4: RAN1 adopts the following text proposal for section 8.1A of TS 38.213:
--------------------------------------------- Start TP for Section 8.1A of TS 38.213 ----------------------------------------
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, if a UE is provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if 
-	it is within UL symbols, or 
-	 it 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, and 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]
-	 the index of the SS/PBCH block is provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon.
--------------------------------------------- End TP for Section 8.1 of TS 38.213 ----------------------------------------
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