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1	Introduction
Based on autonomous UL transmission (AUL) in feLAA and Rel-15 NR configured grant design, the study on potential enhancements to configured grants in NR-U had good progress during the NR-U study item. The latest approved WID is in RP-191575. Furthermore, RAN#84 also endorsed priorities for the remaining work in the NR-U WI in RP-191581.For CG, following points were highlighted:
Essential
· DFI design, including content and CG PUSCH to DFI timing
· UCI design, including content and multiplexing
Optimizations
· Ending symbol flexibility
· CBG based transmission with CG resource
The related work was concluded for the most part in RAN1#99. In this contribution we discuss the few remaining open issues related to configured grants for NR Unlicensed. 
	
2. Open issues
Value range for the Length of CP Extension
As agreed in RAN1#98bis, the CP extension placed prior to the first CG resource of a burst may have a duration up to 72 us with a granularity of 9 us 
Agreement:
The starting time offset applied by a UE at the beginning of a transmitted burst with a CG resource at the start of the transmission burst, is RRC configured and defined as the length of a CP extension of the first symbol that is located before the configured resource 
· Regardless of SCS, the CP extension is up to 72 micro seconds with a granularity of 9 micro seconds

However, the actual values for CP extension remain open. In Rel-15 LTE LAA and more specifically AUL, the length of the CP extension is defined as follows [TS 36.213, Section 8.0):


For an LAA serving cell where a UE is performing an autonomous uplink transmission in one or more contiguous subframe(s) on all  resource blocks, for the first such subframe the UE randomly determines a timing offset  to be applied for transmission according to [3] from a set of values configured by higher layers according to the following rule:
-	If the first such subframe is a subframe in which the UE is not required to receive any downlink physical channels and/or physical signals, the set of values is determined by 30.72 * aul-startingFullBW-insideCOT;
-	otherwise, the set of values is determined by 30.72 * aul-startingFullBW-outsideCOT.

-	 is common for all carriers if more than one carrier is activated for autonomous uplink transmission.
The corresponding RRC parameters are defined as follows (S 36.331, Section 6.3.2): 
		aul-StartingFullBW-InsideMCOT-r15		BIT STRING (SIZE (5)),
		aul-StartingFullBW-OutsideMCOT-r15		BIT STRING (SIZE (7)),
		aul-StartingPartialBW-InsideMCOT-r15 	ENUMERATED {o34, o43, o52, o61, oOS1},
		aul-StartingPartialBW-OutsideMCOT-r15	ENUMERATED {o16, o25, o34, o43, o52, o61, oOS1},
	aul-StartingFullBW-InsideCOT
This field indicates the AUL-specific set of PUSCH starting offset values for the AUL transmission inside of eNB obtained MCOT when a UE configured with AUL configuration is allocated to occupy the full channel bandwidth as described in TS 36.213 [23], clause 8.0. The left most bit corresponds to value 34, second bit corresponds to value 43, third bit corresponds to value 52, fourth bit corresponds to value 61 and last bit corresponds to value OS#1. 

	aul-StartingFullBW-OutsideCOT
This field indicates the AUL-specific set of PUSCH starting offset values for the AUL transmission outside of eNB obtained MCOT when a UE configured with AUL configuration is allocated to occupy the full channel bandwidth as described in TS 36.213 [23], clause 8.0. The left most bit corresponds to value 16, second bit corresponds to value 25, third bit corresponds to value 34, fourth bit corresponds to value 43, fifth bit corresponds to value 52, sixth bit corresponds to value 61 and last bit corresponds to value OS#1.

	aul-StartingPartialBW-InsideCOT
This field indicates the exact AUL-specific PUSCH starting offset value for the AUL transmission inside of eNB obtained MCOT when a UE configured with AUL configuration is allocated to occupy partial channel bandwidth as described in TS 36.213 [23], clause 8.0. The value o34 corresponds to 34 and the value o43 corresponds to 43 and so on.

	aul-StartingPartialBW-OutsideCOT
This field indicates the exact AUL-specific PUSCH starting offset value for the AUL transmission outside of eNB obtained MCOT when a UE configured with AUL configuration is allocated to occupy partial channel bandwidth as described in TS 36.213 [23], clause 8.0. The value o16 corresponds to 16 and the value o25 corresponds to 25 and so on.



[bookmark: _Hlk29978298]In the case of NR-U, the same values seem fine as well, i.e. the CP (when present) starts 16, 25, 34, 45, 52, or 61 us after the slot boundary. Since in 38.211 defines the durations of the CP extension rather than the starting point, this corresponds to the following set: {0, 11, 20, 29, 38, 47, 56} us.  
Proposal 1: The values supported for duration of the CP extension prior to a CG-PUSCH are 0, 11, 20, 29, 38, 47, and 56 us.  
CG-UCI Beta Offset
The set of supported values for the beta offset of CG-UCI, configured by betaOffsetCG-UCI-r16, is yet undecided. For simplicity we propose that the same set of beta offsets is supported as for HARQ-ACK, i.e. the ones defined in Table 9.3-1 of 38.213.
Another open issue is how to determine the beta offset when CG-UCI is multiplexed with HARQ-ACK. In this case we propose to determine the resources of CG-PUSCH based on the beta offset of the HARQ-ACK. 
Proposal 2: The set of values supported for CG-UCI are the same as those for HARQ ACK, defined in Table 9.3-1 of 38.213.
Proposal 3: When CG-UCI is multiplexed with HARQ-ACK, the beta offset applied is the one corresponding to HARQ-ACK.   
These changes require corresponding modifications to TS 38.213:
--------------------- TS 38.213: Start of Text Proposal: --------------------------
For a PUSCH transmission that is configured by a ConfiguredGrantConfig, or for an activated PUSCH transmission that is configured by semiPersistentOnPUSCH, and includes CG-UCI, the UE is provided by betaOffsetCG-UCI-r16 a  value, from a set of values, with the mapping defined in Table 9.3-14. If the UE multiplexes HARQ-ACK information in the PUSCH transmission, as described in Clause 9.2.5, the UE jointly encodes the HARQ-ACK information and the CG-UCI [5, TS 38.212] and determines a corresponding  value as in the case when HARQ-ACK is transmitted without CG-UCI TBD.
Table 9.3-1: Mapping of beta_offset values for HARQ-ACK information and the index signalled by higher layers
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	0
	1.000

	1
	2.000

	2
	2.500

	3
	3.125

	4
	4.000

	5
	5.000

	6
	6.250

	7
	8.000

	8
	10.000

	9
	12.625

	10
	15.875

	11
	20.000

	12
	31.000

	13
	50.000

	14
	80.000

	15
	126.000

	16
	Reserved

	17
	Reserved

	18
	Reserved

	19
	Reserved

	20
	Reserved

	21
	Reserved

	22
	Reserved

	23
	Reserved

	24
	Reserved

	25
	Reserved

	26
	Reserved

	27
	Reserved

	28
	Reserved

	29
	Reserved

	30
	Reserved

	31
	Reserved



 --------------------- End of Text Proposal: --------------------------

Value Range for cg-minDFIDelay-r16
Another parameter missing an agreed value range is cg-minDFIDelay-r16. This parameter defines the delay, in terms of symbols, after which HARQ-ACK received for a CG transmission is valid. Essentially this delay should accommodate the necessary PUSCH reception processing time at the gNB, as well as other related delays. 
The corresponding UE processing times for PDSCH reception are captured in TS 38.214, Table 5.3-1 and Table 5.3-2. The processing times range from 3 to 20 symbols for SCSs of up to 60 kHz. 
In the case of Configured Grants, the gNB will in prior to PUSCH data reception also need to decode successfully the associated CG-UCI, which will require some additional processing time. Moreover, as multiple UEs are often assigned with the same set of CG resources, the gNB is forced to perform blind decoding of several CG-UCIs. With this in mind, it seems necessary to allow for a bit more flexibility in terms of minimum DFI delay, to ensure that all the processing time related components can be accommodated in all relevant scenarios. Therefore, we propose to define the value range for cg-minDFIDelay-r16 as {1 … 48}.
Proposal 4: The value range for cg-minDFIDelay-r16 is {1 … 48}.


3. Conclusions 
In this contribution we have discussed a few remaining open issues for NR-U Configured Grants. Following proposals are made:
Proposal 1: The values supported for duration of the CP extension prior to a CG-PUSCH are 0, 11, 20, 29, 38, 47, and 56 us.  
Proposal 2: The set of values supported for CG-UCI are the same as those for HARQ ACK, defined in Table 9.3-1 of 38.213.
Proposal 3: When CG-UCI is multiplexed with HARQ-ACK, the beta offset applied is the one corresponding to HARQ-ACK.   
Proposal 4: The value range for cg-minDFIDelay-r16 is {1 … 48}.
For proposals 2 and 3, there is a related Text Proposal for TS 38.213 in Section 2.
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