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1. Introduction
Last meeting, there were some discussions and agreements on the RACH related timing relationships as shown below.
	Working assumption:
1. 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:
2. 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

Agreements:
3. 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)




This contribution discusses remaining details regarding PRACH procedures, especially for the timing relationship and relationship with other channels.

2. Discussions

2.1 Timing relationship
1. Minimum time gap between the end of PDSCH for Msg4 and the start of HARQ-ACK equals to the duration of N1 + L2.
L2 value was initially introduced for the minimum time gap between Msg-2 and Msg-3 since MAC processing is involved for the interpretation of Msg-2 and the preparation of the corresponding Msg-3. Similarly we need to guarantee the MAC processing time for interpretation of Msg-4. Therefore, it is proposed to confirm the WA of L2=500us for the Minimum time gap between the end of PDSCH for Msg4 and the start of HARQ-ACK.

2. 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.
For the preparation of Msg-1 after the decoding and interpretation of Msg-2 with no RAR for the UE, there could be additional processing time in MAC layer and also processing time in PHY layer depending on the UE implementation. Considering various UE implementation, it is safer to have sufficient time for new in addition to L2. From that perspective, we propose that new is equal to 1 ms (two times of L2).

3. For PDCCH ordered CFRA, the minimum timing gap between PDCCH order reception and Msg1 transmission is N2+BWPSwitching+ Delay, 
This is similar situation with the timing between Msg-2 and Msg-1 for the preparation of PRACH transmission in MAC and PHY. Therefore, it is straightforward that Delay = new + L2.

Proposal 1:
· We propose the following timing 
· Confirm the WA on Minimum time gap between the end of PDSCH for Msg4 and the start of HARQ-ACK
· new = 1 ms 
· Delay = new + L2.

2.2 RACH transmission with other channels
In RAN1#92, RAN2 sent an LS to RAN1 regarding the simultaneous transmission of PRACH and SR as shown below.
	[bookmark: _Hlk498658540][bookmark: _Hlk503471955]R1-1803374	LS to RAN1 on handling parallel RA procedure and SR procedure	RAN2
In the current RAN2 specs, a UE could perform random access procedure and scheduling request procedure in parallel for single cell, CA, and DC. The UE may need to perform PRACH transmission and SR transmission in the same slot. 
RAN2 doesn’t expect any changes in RAN2 specification and would like to inform RAN1 of this possible situation. 



The LS is saying that from RAN2 specification perspective, UE may need to perform PRACH transmission and SR transmission in the same slot for single cell operation. However, it does not necessarily mean that UE has to transmit PRACH and SR at the same slot from the physical layer perspective. If we see the discussion in RAN2 #101, there was also a discussion that RAN1 may define additional UE behavior for this situation as described below [1]. 

	R2-1802587	Parallel RA procedure and SR procedure	ASUSTEK COMPUTER (SHANGHAI)	discussion	NR_newRAT-Core
-	LG asks what is the expected behaviour if this happens.  Samsung thinks that this can be something RAN1 decides.  Vivo thinks that this can already happen in DC case and RAN1 has some prioritization.  Lenovo has a similar understanding, we inform RAN1 and they can discuss and do what is necessary 
-	Ericsson assumes that RAN1 would know anyways  
=>	Send LS to RAN1 to let me know
=>	Noted

R2-1802589	Draft LS to RAN1 on handling parallel RA procedure and SR procedure	ASUSTEK COMPUTER (SHANGHAI)	LS out	NR_newRAT-Core	To:RAN1
“In the current RAN2 specs, a UE could perform random access procedure and scheduling request procedure in parallel for single cell, CA, and DC. The UE may need to perform PRACH transmission and SR transmission in the same slot. 

RAN2 doesn’t expect any changes in RAN2 specification and would like to inform RAN1 of this possible situation.”
Action:
RAN2 respectfully asks RAN1 to take this into account
=>	the LS is approved in R2-1803856 with the changes above



In LTE, we do not support the simulataneous transmission of PRACH and PUCCH at the same subframe. This is because 1) simulataneous transmission is not supported for SC-FDMA waveform (in a strict sense) and 2) there is no usage scenarios that SR needs to be transmitted with PRACH at the same subframe.
Similary, even though RAN2 allows the situation that PRACH and SR happens at the same slot, it is desirable to avoid the simultaneous transmission of PRACH and SR in the physical layer. First, SC-FDMA has to be supported for the UE and simulataneous transmission of PRACH and SR is not anyway suported for SC-FDMA case. Eveh for the case that OFDM waveform is used, simultaneous transmission of PRACH and SR on PUCCH will results in additional UE complexity and specification works including power control, beam related issue, and intermodulation issues.
It is proposed to define a rule in the physical layer to avoid the simultaneous transmission of PRACH and SR on PUCCH if PRACH and SR happens from MAC at the same slot. If we define a prioritization rule of one over the other, it is required to see the possible usage scenarios.
· Scenario 1: UE triggers a random access procedure due to no corresponding SR configuration for data of logical channel 1 (e.g. eMBB) + UE triggers a scheduling request with corresponding SR configuration for data of logical channel 2 (e.g. URLLC)
· Scenario 2: UE triggers a random access procedure for beam failure recovery request + UE triggers a scheduling request with corresponding SR configuration for uplink data arrival
· Scenario 3: UE triggers a random access procedure for system information request + UE triggers a scheduling request with corresponding SR configuration for uplink data arrival

For Scenario 1, it is preferable to prioritize the SR since URLLC requires much lower latency than eMBB. However, for Scenario 2 if beam failure recovery is required for both logical channels including eMBB and URLLC, then PRACH may need to be prioritized over SR. However, L1 does not have QoS information for each logical channel so it is not possible to apply the different prioritization fule depending on the properties of logical channels. 
RAN1 may need to discuss more and we can choose on of the following options for resolving simultaneous transmission of PRACH and SR on PUCCH. 
1) SR on PUCCH is always prioritized over PRACH
2) PRACH is always prioritized over SR on PUCCH
3) NW configures the prioritization rule between SR on PUCCH and PRACH
4) Define a UE capability bits for simultaneous Transmission of PRACH and SR as discussed in [2]

Proposal 2:
· RAN1 takes one of the following rules for avoiding the simultaneous transmission of PRACH and SR on PUCCH
· SR on PUCCH is always prioritized over PRACH
· PRACH is always prioritized over SR on PUCCH
· NW configures the prioritization rule between SR on PUCCH and PRACH
· Define a UE capability bits for simultaneous Transmission of PRACH and SR as discussed in [2]

2.3 Association between PRACH and CSI-RS
We have the following RAN1 agreement on the assocation between PRACH and CSI-RS especially for handover purpose. 
	Agreements:
· At least for handover case, a source cell can indicate in the handover command, 
· Association between RACH resources and CSI-RS configuration(s)
· Association between RACH resources and SS blocks
· A set of dedicated RACH resources (FFS: time/frequency/sequence)
· Note that above CSI-RS configuration is UE-specifically configured




Based on above agreement, RAN2 has defineed the association between CSI-RS and PRACH as shown below [3].
	In RACH-ConfigDedicated IE

-- ASN1START
-- TAG-RACH-CONFIG-DEDICATED-START

-- FFS_Standlone: resources for msg1-based on-demand SI request

RACH-ConfigDedicated ::=		SEQUENCE {
	-- Resources for contention free random access to a given target cell
	cfra-Resources					CFRA-Resources, 
	...
}

CFRA-Resources ::= 				CHOICE {
	ssb								SEQUENCE {
		ssb-ResourceList				SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF CFRA-SSB-Resource,
		-- Explicitly signalled PRACH Mask Index for RA Resource selection in TS 36.321. The mask is valid for all SSB
		-- resources signalled in ssb-ResourceList
		ra-ssb-OccasionMaskIndex		INTEGER (0..15)
	},
	csirs							SEQUENCE {
		csirs-ResourceList				SEQUENCE (SIZE(1..maxRA-CSIRS-Resources)) OF CFRA-CSIRS-Resource,
		cfra-csirs-DedicatedRACH-Threshold	RSRP-Range
	}
}

CFRA-SSB-Resource ::= 			SEQUENCE {
	-- The ID of an SSB transmitted by this serving cell. 
	ssb								SSB-Index,
	-- The preamble index that the UE shall use when performing CF-RA upon selecting the candidate beams identified by this SSB.
	ra-PreambleIndex				INTEGER (0..63),
	...
}

CFRA-CSIRS-Resource ::= 		SEQUENCE {
	-- The ID of a CSI-RS resource defined in the measurement object associated with this serving cell.
	csi-RS							CSI-RS-Index,
	-- RA occasions that the UE shall use when performing CF-RA upon selecting the candidate beam identified by this CSI-RS.
	ra-OccasionList					SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (0..maxRA-Occasions-1),
	-- The RA preamble index to use in the RA occasions assoicated with this CSI-RS.
	ra-PreambleIndex				INTEGER (0..63),	
	...
}

-- TAG-RACH-CONFIG-DEDICATED-STOP
-- ASN1STOP




In the IE “CFRA-CSIRS-Resource”, there is association rule between PRACH and CSI-RS but there is no information regarding reference tx power for CSI-RS which has to be used for the open loop power control for transmission of PRACH in case of handover scenario. 
Meanwhile, for the PRACH transmission for the beam failure recoverty, it is defined that UE can have the information on the CSI-RS tx power derived from “ss-PBCH-BlockPower” and “powerControlOffsetSS” defined in RRC specification. Similarlary, those IEs have to be given to UE for CSI-RS based handover scenario in order to enable the open loop power control for PRACH.
RAN2 has not defined the handover command message yet because standalone proceduer is being targetted for June specification. For June specification, it is proposed to provide this information to RAN2 for defining handover related RRC messages. 


 Proposal 3:
· Reference transmit power information for CSI-RS has to be given to UE for enabling open loop power control of PRACH when the PRACH is associated with CSI-RS during handover
3. Conclusions
In this contribution we have discussed open issues regarding random access procedures. We have the following proposals based on discussions above:

Proposal 1:
· We propose the following timing 
· Confirm the WA on Minimum time gap between the end of PDSCH for Msg4 and the start of HARQ-ACK
· new = 1 ms 
· Delay = new + L2.
[bookmark: _GoBack]
Proposal 2:
· RAN1 takes one of the following rules for avoiding the simultaneous transmission of PRACH and SR on PUCCH
· SR on PUCCH is always prioritized over PRACH
· PRACH is always prioritized over SR on PUCCH
· NW configures the prioritization rule between SR on PUCCH and PRACH
· Define a UE capability bits for simultaneous Transmission of PRACH and SR as discussed in [2]

Proposal 3:
· Reference transmit power information for CSI-RS has to be given to UE for enabling open loop power control of PRACH when the PRACH is associated with CSI-RS during handover
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