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Introduction
The following agreements were made on PRACH procedure in RAN1#92 [1]:

	Agreements:
· If a received Msg2 does not contain a response to the transmitted preamble sequence, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence after the duration of N1 + new + L2.
· N1 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· new>=0, FFS
· L2=500 usec refers to the MAC layer processing time

Agreement
· For PDCCH ordered CFRA, the minimum timing gap between PDCCH order reception and Msg1 transmission is 
· N2+BWPSwitching+ Delay, 
· If BWP switching is not required, BWPSwitching=0; otherwise, BWPSwitching is up to RAN4
· N2 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· Delay includes at least MAC layer delay in initializing PRACH
· Value of Delay is FFS (to be decided in RAN1)

Agreements:
· In RA-RNTI equation (RA-RNTI= 1 + s_id + 14*t_id + 14*X*f_id + 14*X*Y*ul_carrier_id)), 
· Value of X and Y are 80 and 8 respectively.
· LS to RAN2 regarding the above decision – Asbjorn (Ericsson)

R1-1803335	[Draft] Input values for calculating the RA-RNTI	Ericsson
Decision: The document is endorsed, and final LS is approved in R1-1803372.

Working assumption:
· Time period for SSB to RO association is multiple of PRACH configuration periods
· The number of multiple PRACH configuration periods in the time period is the smallest value in the set {1, 2, 4} such that the number is

· The time period starts from frame 0

Agreements:
· PDCCH order can be transmitted in both common and UE specific search space.
· Note: Control session will decide which common search space UE should monitor to receive PDCCH order.

Agreements:
· UE assumes that the DMRS of both the received PDCCH order and the PDCCH of the corresponding Msg2 are QCLed with the same SSB/CSI-RS.
· gNB configures 9 bits to indicate RACH occasion index.
· 6 bits are used to indicate an SSB index
· Note: This SSB index is just intended to find the RACH occasion to transmit Msg1
· 3 bits are used to indicate the relative RACH occasion index that corresponds to the indicated SSB index
· Note: UE follows the SSB  CBRA mapping rule to find the specific RACH occasion.
· The SSB/CSI-RS that is QCLed with both the DM-RS of PDCCH order and the DM-RS of the PDCCH of the corresponding Msg2 is used for pathloss estimation associated with Msg1.





There are still some remaining issues left for the PRACH procedure [5]. In this contribution, we discuss some of the remaining issues on the PRACH procedure.
Discussion
The following working assumption was made in RAN1#92:
Working assumption:
· Time period for SSB to RO association is multiple of PRACH configuration periods
· The number of multiple PRACH configuration periods in the time period is the smallest value in the set {1, 2, 4} such that the number is

· The time period starts from frame 0

The above WA requires the support of the mapping of at least L/4 SSBs into one PRACH configuration period, where L is the maximum number of SSBs within an SSB period. An issue was raised in the email discussion on PRACH format [8] on that there may not always be enough ROs to support L/4 SSBs into one PRACH configuration period. An example was provided that for format B4 if L = 64 SSBs, a DL-UL configuration periodicity of 2ms or longer, it may not be enough ROs for PRACH Format within a PRACH configuration period of 10ms, and thus it was proposed to add at least 8 for the number of multiple PRACH configuration periods into the WA. We share the same view that there is a need to support adding 8.
Proposal 1: Add the value of 8 into the following working assumption.
Working assumption:
· Time period for SSB to RO association is multiple of PRACH configuration periods
· The number of multiple PRACH configuration periods in the time period is the smallest value in the set {1, 2, 4, 8} such that the number is

· The time period starts from frame 0


The following working assumption and agreement were made in RAN1#92 [1]:
 
Working assumption:
· Minimum time gap between the end of PDSCH for Msg4 and the start of HARQ-ACK equals to the duration of N1 + L2.
· N1 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· L2=500 usec refers to the MAC layer processing time
· Note: the reason for working assumption is due to potential concern over satisfying ITU requirement (to be checked) 
Agreements:
· If a received Msg2 does not contain a response to the transmitted preamble sequence, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence after the duration of N1 + new + L2.
· N1 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· new>=0, FFS
· L2=500 usec refers to the MAC layer processing time

where new is left as FFS. We don’t see a particular reason for the minimum time gap between the end of PDSCH for Msg2 and the start of a new preamble sequence needs to be larger then the minimum time gap between the end of PDSCH for Msg4 and the start of HARQ-ACK. Thus, we suggest setting new=0.

Proposal 2: Make the modification on the following agreement:
Agreements:
· If a received Msg2 does not contain a response to the transmitted preamble sequence, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence after the duration of N1 + new + L2.
· N1 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· new>=0, FFS
· L2=500 usec refers to the MAC layer processing time


In RAN1#92, there was a discussion on Msg2/Msg3/Msg4 search space [5] and the following proposals were made: 
· UE monitors Msg2 search space in the first CORESET in case of PRACH preamble is associated to even SS/PBCH block index and in the second CORESET in case of PRACH preamble is associated to odd SS/PBCH block index in case of two CORESETs within a slot and RMSI CORESET configuration is used for RAR [6]
· NR supports search space of Msg2/3/4 grants to occur only at the beginning of each slot in RAR window [7]

The trigger for the discussion was the following agreements made in previous meeting [2,3]:
Agreements:
· By RMSI, the UE can be configured with at least one CORESET configuration at least for PDCCH for random access.
· If not configured by RMSI, the CORESET configuration(s) for random access is/are the one(s) configured by PBCH.

Agreements:
· UE is not expected to monitor more than one Msg2/Msg3/Msg4 search space in one slot.

A RMSI CORESET may have two search space sets per slot with different starting symbols that are associated with the SS/PBCH block with index , as shown in the following table from TS 38.213.
Table 13-11: Parameters for PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing pattern 1 and frequency range 1
	Index
	

	Number of search space sets per slot
	

	First symbol index

	0
	0
	1
	1
	0

	1
	0
	2
	1/2
	


{0, if  is even}, {, if  is odd}

	2
	2
	1
	1
	0

	3
	2
	2
	1/2
	


{0, if  is even}, {, if  is odd}

	4
	5
	1
	1
	0

	5
	5
	2
	1/2
	


{0, if  is even}, {, if  is odd}

	6
	7
	1
	1
	0

	7
	7
	2
	1/2
	


{0, if  is even}, {, if  is odd}



The concern was that when there are two RMSI CORESETs (spaces) in a slot, it is unclear which one the UE should use for Msg2/Msg3/Msg4 search space.
By looking as the following description provided in TS 38.123:

“For Type1-PDCCH common search space, a UE can be provided a configuration for a control resource set by higher layer parameter rach-coreset-configuration and a configuration for a search space by higher layer parameter ra-SearchSpace. If higher layer parameter rach-coreset-configuration is not provided to the UE, the control resource set for Type1-PDCCH common search space is the same as for Type0-PDCCH common search space.  … If a UE is not provided higher layer parameter ra-SearchSpace for Type1-PDCCH common search space, the association between monitoring occasions for Type1-PDCCH common search space and the SS/PBCH block index is the same as the association of monitoring occasions for Type0-PDCCH common search space as described in Subclause 13.”

it seems quite clear that when a UE is not provided higher layer parameter ra-SearchSpace for Type1-PDCCH common search space, the UE will find the Type1-PDCCH common search space that is associated with the SS/PBCH block index, following the same way as the UE to fine the Type0-PDCCH common search space that is associated with the SS/PBCH block index. By looking at Table 13-11, there is one to one association between one Type0-PDCCH common search space with one SS/PBCH block index, depending the SS/PBCH index is odd or even, although there can be two search spaces in a slot. Thus, we come with the conclusion that there is no ambiguity on how the UE finds the Type1-PDCCH common search space.
Observation: The current specification is clear enough on how the UE finds the Type1-PDCCH common search space when ra-SearchSpace for Type1-PDCCH common search space is not defined and when there are two search spaces in a slot.  There is no need to add further clarification.
Conclusion
In this contribution, we discussed some remaining issues on the PRACH procedure. Based on the discussion, we made the following proposals:

Proposal 1: Add the value of 8 into the following working assumption and the confirm it.
Working assumption:
· Time period for SSB to RO association is multiple of PRACH configuration periods
· The number of multiple PRACH configuration periods in the time period is the smallest value in the set {1, 2, 4, 8} such that the number is

· The time period starts from frame 0

Proposal 2: Make the modification on the following agreement:
Agreements:
· If a received Msg2 does not contain a response to the transmitted preamble sequence, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence after the duration of N1 + new + L2.
· N1 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· new>=0, FFS
· L2=500 usec refers to the MAC layer processing time
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