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Random-access response

RAN1#91 agreements

Agreements:
· UE adjusts its power setting for Msg. 3 using the transmit power control command in Msg2 and the transmit power of the latest PRACH preamble
· The size of UL grant in RAR for Msg3 is left to control channel session (Scheduling/HARQ agenda item)

[bookmark: _GoBack]
Questions: 
· Is 48 bits, leaving 48-16-12=20 bits enough for the NR grant in msg 2?
· What fields should be included? What are their respective size?

Offline proposal:
· Increase total number of bits from 48 to 56. Send LS to RAN2.
· Working assumption: Bit fields according to the table below.
· Need to check the entries in the time domain allocation table to fulfill ITU requirements.

	
	LTE
	NR
	Comment

	Reserved
	1
	3
	

	Timing advance
	11
	12
	Agreed in 38.321

	Hopping flag
	1
	1
	Need to ensure FH is mandatory for the UE, at least for msg3.

	Frequency domain RA
	10
	12
	Resource allocation type 1. Reuse LTE wording on interpretation (but with numbers adjusted accordingly)
If FH, the first 1-2 bits are used for hopping information.

	Time domain RA
	1
	4
	Point to entries in the time allocation table. Check with resource allocation session regarding the number of bits. 

	Truncated MCS
	4
	4
	Same MCS table as for “normal” transmission without 256QAM, only lowest part used.

	TPC command
	3
	3
	-6 dB to 8 dB with a 2 dB step size. Check with power control session.

	CSI request
	1
	1
	Only for contention-free RA in Rel-15. A CSI configuration to be used in case the bit is set needs to be defined/configured.

	TC-RNTI
	16
	16
	

	Total
	48
	56
	



Discussion:
Increase the number of bits to 28. Inform RAN2.
Need to define interpretation of FH bit(s).
Need to check the entries in the time domain allocation table to fulfill ITU requirements.
DCI contents of msg 2
DCI format 1-0 with RA-RNTI is used to schedule msg 2.
Offline proposal: working assumption according to the table below
	Field
	Bits (from latest 38.212, may be updated during RAN1#92)
	Comment

	Identifier for DCI formats
	1
	Reserved

	Frequency domain resource assignment
	

	

	Time domain resource assignment
	?
	Use default time allocation table

	VRB-to-PRB mapping
	1
	

	Modulation and coding scheme
	5
	Use MCS table without 256QAM (UE capabilities not yet known)

	New data indicator
	1
	Reserved

	Redundancy version
	2
	Reserved

	HARQ process number
	4
	Reserved

	Downlink assignment index
	2
	Reserved

	TPC command for scheduled PUCCH
	2
	Reserved

	PUCCH resource indicator
	2
	Reserved

	PDSCH-to-HARQ_feedback timing indicator
	3
	Reserved



DCI content for msg 3 retransmission
Msg 3 retransmission: use DCI format 0-0 with TC-RNTI
Offline proposal: working assumption according to the table below
	Field
	Bits (from latest 38.212, may be updated during RAN1#92)
	Comment

	Identifier for DCI formats
	
	Indicate UL

	Frequency domain resource assignment
	
	

	Time domain resource assignment
	
	

	Frequency hopping flag
	
	

	Modulation and coding scheme
	
	Use UE-capability-independent MCS table 

	New data indicator
	
	Reserved

	RV
	
	

	HARQ proc
	
	Reserved.
HARQ process 0 is always used.

	TPC for PUSCH
	
	

	UL/SUL
	
	Reserved (retransmission on same carrier as initial transmission)




DCI content for msg 4

Msg4 using DCI format 1-0 with TC-RNTI
Offline proposal: working assumption according to the table below

	Field
	Bits (from latest 38.212, may be updated during RAN1#92)
	Comment

	Identifier for DCI formats
	1
	Indicate DL

	Frequency domain resource assignment
	

	

	Time domain resource assignment
	?
	

	VRB-to-PRB mapping
	1
	

	Modulation and coding scheme
	5
	Use UE-capability-independent MCS table 
Assume LBRM in the UE? Check!

	New data indicator
	1
	

	Redundancy version
	2
	

	HARQ process number
	4
	

	Downlink assignment index
	2
	Reserved from functionality point-of-view
(ongoing discussion in PUCCH session whether to use these bits for other purposes or not)

	TPC command for scheduled PUCCH
	2
	

	PUCCH resource indicator
	2
	

	PDSCH-to-HARQ_feedback timing indicator
	3
	Used but potentially different interpretation
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