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Introduction
During the RAN1 #92bis meeting, PDCCH enhancements were discussed for URLLC scheduling, namely introduction of a compact DCI format and PDCCH repetition. After much debate it was concluded that there was no consensus to introduce either functionality in Rel-15. Consequently, URLLC data would be scheduled by PDCCH at least using the same payload size as either DCI format 0_0/1_0 or 0_1/1_1. This contribution discusses what, if any, enhancements may be introduced for efficient support of URLLC services in Rel-15. A related contribution [1] discusses remaining issues regarding contents and usage of DCI formats.
Discussion
DL assignments and UL grants for URLLC traffic may be scheduled or configured, where the choice may depend on the specific reliability and latency requirements for a given service. For scheduled (grant-based) assignments, it may still be worthwhile to improve reliability by minimizing the payload size as much as possible. 

Although it depends on the RRC configured transmission parameters, it is envisioned that DCI format 0_0/1_0 payload size would typically be smaller than DCI formats 0_1 and 1_1 when mapped onto the same BWP because the latter formats are dependent on RRC configurable transmission features. This configuration flexibility may also allow the network to configure a mix of features such that DCI 0_1/1_1 sizes are comparable to DCI 0_0/1_0. In addition, it may also be possible to reduce the size of certain fixed fields such as the HARQ process indicator given that the URLLC latency requirement effectively limits the number of configured HARQ processes. An example configuration is shown in Table 1 for a DL BWP size of 96 PRBs (equivalent to the maximum possible initial DL BWP). A number of transmission features can be configured by RRC with reduced functionality (less code points) for the corresponding DCI fields. In addition the size of some fixed fields may be reduced resulting in a net gain of 14 bits such that format 1_1 is matched in size to format 1_0.

[bookmark: _Ref513183859]Table 1 Reduced size of DCI format 1_1 for URLLC scheduling in a BWP = 96 PRBs
	Field name
	Format 1_0
	Format 1_1
	Format 1_1 for URLLC
	Remarks

	Carrier indicator
	0
	0
	0
	 

	Identifier
	1
	0
	1
	 

	BWP indicator
	0
	2
	0
	no dynamic BWP switching

	Frequency-domain RA
	13
	14
	13
	Support dynamic switching between RA Types 0 and 1 and use scaling by RBG size for RA Type 1

	Time-domain RA
	4
	4
	2
	Reduced flexibility for time domain RA

	VRB-to-PRB flag
	1
	1
	1
	 

	PRB bundling size
	0
	1
	0
	Fix the bundling size

	Rate matching indicator
	0
	0
	0
	May or may not be needed.

	ZP CSI-RS trigger
	0
	1
	1
	Assumes one ZP-CSI-RS resource set is configured

	Modulation and coding scheme 
	5
	5
	4
	Reduce to 16 entries

	New data indicator
	1
	1
	1
	 

	Redundancy version
	2
	2
	2
	 

	Modulation and coding scheme 2
	0
	0
	0
	Assume maximum rank is 4

	New data indicator 2
	0
	0
	0
	 

	Redundancy version 2
	0
	0
	0
	 

	HARQ process number 
	4
	4
	2
	reduce number of HARQ processes since latency is smaller

	DAI
	2
	2
	2
	 

	TPC command
	2
	2
	2
	 

	PUCCH resource indicator
	3
	3
	2
	Reduce ARI field

	PDSCH-to-HARQ feedback indicator
	3
	3
	2
	Reduced flexibility for HARQ-ACK timing

	Antenna port Indicator
	0
	4
	4
	 

	TCI
	0
	3
	0
	Assume same beam for PDCCH and PDSCH

	SRS request
	0
	2
	2
	If SUL is configured assume no dynamic switching between SUL and NUL

	CBGTI
	0
	0
	0
	Not enabled for URLLC

	CBGFI
	0
	0
	0
	Not enabled for URLLC

	DMRS sequence initialization
	0
	1
	0
	Fixed scrambling ID

	 
	 
	 
	 
	 

	Number of information bits
	41
	55
	41
	 


 
Observation: a combination of a selection of configured transmission features and reduced functionality of fixed and configurable DCI fields may provide significant payload savings for DCI formats 0_1/1_1 for URLLC.

Further enhancements could be considered to improve reliable reception of DL control signaling for URLLC scheduling assignments. However, at this point in Rel-15 standardization it may be postpone further work to Rel-16.
Conclusion
This contribution discussed usage of configurable DCI formats for URLLC scheduling. We have the following observation:
· Observation: a combination of a selection of configured transmission features and reduced functionality of fixed and configurable DCI fields may provide significant payload savings for DCI formats 0_1/1_1 for URLLC.
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