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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

In RAN1#100e, the following was agreed:
Agreement:
For values of CP extension 7 possible starting positions are introduced
· The indices to 7 possible starting positions will be specified 
· A UE is configured with indices to values from the indices to the 7 values.
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.



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. However, 38.211 defines the durations of the CP extension rather than the starting point. Furthermore, the duration of all OFDM symbols in a slot is not the same, which slightly complicates the definition. 
On the other hand, as it was agreed that the maximum duration of a CP extension is always 72 us irrespective of the SCS, it seems rather straight forward to define the  
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.  
The related Text Proposal for 38.211 is captured below:






---- start of text proposal -----

In case of cyclic prefix extension of the first OFDM symbol  allocated for PUSCH or PUCCH transmission, the time-continuous signal  for the interval  preceding the first OFDM symbol for PUSCH or PUCCH is given by

where  refers to the signal in the previous subframe and 
-	for dynamically scheduled PUSCH and PUCCH transmissions


-	where  is given by Table 5.3.1-1 with  for ,  for , and  and  given by the higher-layer parameters cp-ExtensionC2-r16 and cp-ExtensionC3-r16, respectively, and  given by clause 4.3.1. For contention-based random access, or in absence of higher-layer configuration of  and , the value of shall be set to the largest integer fulfilling  for each of the values of .
[bookmark: _Hlk37405525]-	for a PUSCH transmission using configured grant,  is given by the procedure in [6, TS 38.214].

· where  is given by Table X.X.X-X, and Text index i in Table X.X.X-X is given by the procedure in [6, TS 38.214].



The starting position of OFDM symbol  for subcarrier spacing configuration in a subframe is given by



Table 5.3.1-1: The variables  and  for cyclic prefix extension
	index 
	
	

	0
	-
	-

	1
	
	

	2
	
	

	3
	
	



Table X.X.X-X: The variable  for cyclic prefix extension for a PUSCH transmission using configured grant
	index 
	

	0
	

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	



---- end of text proposal -----

3. Conclusions 
In this contribution we have discussed a remaining open issues for NR-U Configured Grants. Following proposal is 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.  
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