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1. Introduction
RACH procedure for NR system is mostly completed and we discuss further on PRACH mask index and CORESET/Search Space for RACH procedure. 

Discussion
1.1. PRACH mask index
In RAN2#101bis meeting, it was agreed that the PRACH mask is 4bits, and it is used for both RRC and PDCCH order [2]. The table for PRACH mask index is as follow:
	PRACH mask Index
	Allowed RACH occasion

	0
	All

	1
	RACH occasion index 1

	2
	RACH occasion index 2

	3
	RACH occasion index 3

	4
	RACH occasion index 4

	5
	RACH occasion index 5

	6
	RACH occasion index 6

	7
	RACH occasion index 7

	8
	RACH occasion index 8

	9
	Every even RACH occasion

	10
	Every odd RACH occasion

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



In RAN1, for the 3bit used to indicate the relative RACH occasion (RO) index that corresponds to the indicated SSB index identified group of RACH occasions, it was assumed that a certain SSB index is mapped to contiguous ROs (i.e. the case that SSB per RO is 1/N.). On the other hand, in RAN2, it was understood that the 3bit is used to indicate one RO among the logically consecutive eight ROs. Based on the understanding, in RAN2, it was agreed to define three more states (i.e. All, every even RACH occasion, and every odd RACH occasion) in the table. However, still, the definition of the relative RO index is not clear. So, it is needed to clarify how to index the RO. In figure 1, we provide an example of indexing for RO corresponding to the indicated SSB index.
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(a) When SSB per RO is 1/4 
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(b) When SSB per RO is 1
Figure 1. Example of indexing for RACH occasion corresponding to the indicated SSB index

As follow, we can define a RO indexing rule for PRACH mask.
· Within the SSB to RO association pattern period (e.g. maximum 160ms), the number of available ROs for the indicated SSB index is counted. 
· The index (i.e. 0 to 7) is cyclically mapped from the first RO to the final RO.
· One RO group is composed by logically consecutive eight ROs.
· The indicated RO index is applied for all RO groups.

Proposal 1:
· Define a RO indexing rule for PRACH mask.
· Within the SSB to RO association pattern period (e.g. maximum 160ms), the number of available ROs for the indicated SSB index is counted. 
· The index (i.e. 0 to 7) is cyclically mapped from the first RO to the final RO.
· One RO group is composed by logically consecutive eight ROs.
· The indicated RO index is applied for all RO groups.

1.2. CORESET/Search Space for RACH procedure
CORESET for RACH procedure
After UE transmits PRACH preamble on a RACH occasion, UE should monitor the RAR within the configured RAR window. Since RAR is transmitted via PDSCH, UE monitors the corresponding PDCCH using the RA-RNTI and the time-frequency information on which the DCI (Downlink Control Indicator) scheduling RAR should be known by the UE. Hence, the control resource set (CORESET), the potential symbol and slot position of the DCI for scheduling RAR can be indicated by the network via e.g. RACH configuration information. The CORESET for RACH procedure can be provided in the RMSI (e.g. RACH configuration). If the configuration of CORESET for RACH procedure is not provided, The CORESET for RMSI reception is used for the RACH procedure. In other words, all of the messages involved in the PDCCH transmission such as MSG2/MSG3 retransmission/MSG4 scheduling share the same CORESET during the RACH procedure.
Proposal 2: 
· All of the messages involved in the PDCCH transmission such as MSG2/MSG3 retransmission/MSG4 scheduling share the same CORESET during the RACH procedure.

Monitoring Window for RACH procedure
UE monitors RARs within the configured window after PRACH MSG1 transmission. Due to multiple beam operation, not only DCI for RAR but also DCI for MSG3 retransmission/MSG4 scheduling are to be monitored within the configured window. The window sizes for each messages are not necessarily different and hence we propose that a single configured window size is used for RAR reception, DCI for MSG3 retransmission and DCI for MSG4 scheduling reception. 
The monitoring window for RAR reception starts from the first ‘valid’ DL slot considering minimum timing gap after UE transmits PRACH preamble. The monitoring window for MSG3 retransmission/MSG4 scheduling starts from the first valid DL slot after UE transmits MSG3. 
Proposal 3: 
· Monitoring window(s) for the reception of DCIs scheduling MSG2/ MSG3 retransmission/MSG4 is configured. The length of monitoring window for each message reception can be the same. 

Monitoring Occasions for RACH procedure
Within the monitoring window, it is much preferable the UE monitors every slot for the reception of RACH messages. Within a slot, which symbols within each slot the UE should monitor, i.e. monitoring occasion needs to be clarified. Different from that the broadcast system information is transmitted with the association of the SS block indices, messages for RACH procedure are not necessarily associated with the SS/PBCH bock indices. The candidate monitoring occasion for RAR reception in a slot can be given to a UE, and the UE expects that the DCIs for RACH messages can be transmitted on the indicated monitoring occasions in each slot within the monitoring window. 
If the number of monitoring occasions for the reception of RMSI is indicated as one in a slot in the PBCH, all UEs in the system monitor PDCCH monitoring occasion starting from the first symbol in each slot during the monitoring window. If the indicated number of monitoring occasions is two in a slot, UE needs to know which monitoring occasions to monitor in a slot, the one staring from the first symbol in a slot or staring in the middle of the slot (e.g., 2nd, 3rd and 7th). The monitoring occasion is associated with SS/PBCH block index and the simpler way is to tie RA-RNTI value since the SS/PBCH block index is already associated with RA-RNTI generation. For example, if the RA-RNTI value is even, UE tries to detect the PDCCH in the monitoring occasion staring from the first symbol in every slot within the monitoring window. Otherwise, if the RA-RNTI value is odd, UE tries to detect the PDCCH in the monitoring occasions in the middle of every slot within the monitoring window. 
Proposal 4:
· UE monitors every slot within the monitoring window for the reception of RACH MSG2/MSG3 retransmission/ MSG4 scheduling DCI. 
· If the number of monitoring occasions for the reception of system information(e.g., RMSI) is indicated as one in a slot in PBCH, all UEs in the system monitor PDCCH monitoring occasion starting from the first symbol in each slot during the monitoring window. 
· If the number of monitoring occasions for the reception of system information (e.g., RMSI) is indicated as two in a slot in PBCH.
· Part of UEs monitor the PDCCH in the monitoring occasion starting from the first symbol in each slot within the monitoring window
· Rest of UEs monitor the PDCCH in the monitoring occasion in the middle of each slot within the monitoring window
· The value of RA-RNTI (e.g. even or odd) can be the reference of determining the position of monitoring occasion for each UE. 

Conclusion 
In this contribution, we discuss details on the PRACH mask index and CORESET/Search Space for RACH procedure. We proposed as follows: 
PRACH mask index
Proposal 1:
· Define a RO indexing rule for PRACH mask.
· Within the SSB to RO association pattern period (e.g. maximum 160ms), the number of available ROs for the indicated SSB index is counted. 
· The index (i.e. 0 to 7) is cyclically mapped from the first RO to the final RO.
· One RO group is composed by logically consecutive eight ROs.
· The indicated RO index is applied for all RO groups.

CORESET/Search Space for RACH procedure
Proposal 2: 
· All of the messages involved in the PDCCH transmission such as MSG2/MSG3 retransmission/MSG4 scheduling share the same CORESET during the RACH procedure.
Proposal 3: 
· Monitoring window(s) for the reception of DCIs scheduling MSG2/ MSG3 retransmission/MSG4 is configured. The length of monitoring window for each message reception can be the same. 
Proposal 4:
· UE monitors every slot within the monitoring window for the reception of RACH MSG2/MSG3 retransmission/ MSG4 scheduling DCI. 
· If the number of monitoring occasions for the reception of system information(e.g., RMSI) is indicated as one in a slot in PBCH, all UEs in the system monitor PDCCH monitoring occasion starting from the first symbol in each slot during the monitoring window. 
· If the number of monitoring occasions for the reception of system information (e.g., RMSI) is indicated as two in a slot in PBCH.
· Part of UEs monitor the PDCCH in the monitoring occasion starting from the first symbol in each slot within the monitoring window
· Rest of UEs monitor the PDCCH in the monitoring occasion in the middle of each slot within the monitoring window
· The value of RA-RNTI (e.g. even or odd) can be the reference of determining the position of monitoring occasion for each UE. 
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