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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In this contribution, we propose to fix the remaining issues of uplink signals and channels for Rel-16 NR-U work item, including the PUCCH resource set and interlace for PUSCH and PUCCH.
[bookmark: OLE_LINK13][bookmark: OLE_LINK36]Corrections on the PUCCH Resource Sets in TS38.213
The following agreements for PUCCH has been achieved in the previous meetings:
	Agreement:
[bookmark: OLE_LINK18]RAN1#98
A bandwidth occupied by a PUCCH resource does not exceed the bandwidth corresponding to a 20 MHz carrier/LBT bandwidth
RAN1#98bis
Update the RRC parameter InterlaceAllocation-r16 (defined for a dedicated PUCCH resource) with the following:
· Index of 1st interlace
· Indication of the 2nd interlace index (if 2nd interlace is configured)
· FFS: How the indication is achieved
· Indication of the LBT bandwidth location in which the PUCCH resource is configured



In TS 38.214 V16.0.0 RB set is defined as a set of contiguous RBs which is segmented by the potential intra-cell guard band within a carrier. One RB set corresponds to a LBT bandwidth. In the existing text in specification TS 38.213 V16.0.0, an index of RB set and index(s) of interlace will be included in the parameters for a PUCCH resource if UE is provided useInterlacePUCCH-Dedicated-r16. The UE shall determine the PUCCH resource in frequency domain as an intersection of the resource blocks of the indicated interlaces and the indicated RB set, which should be clearly defined in the specification. Besides, the available PRBs in each RB set depends on the size of the configured intra-cell guardband, e.g. one RB set may include 51 or 49 PRBs with 30kHz SCS. It means that PUCCH resource may smaller than 10PRBs after the operation of intersection, which should be avoided. 
[bookmark: OLE_LINK11]Proposal 1: The UE shall determine the PUCCH resource in frequency domain as an intersection of the resource blocks of the indicated interlaces and the indicated RB set if useInterlacePUCCH-Dedicated-r16 is provided. UE does not expect that the size of intersection of RBs of one indicated interlace and the indicated RB set is other than 10 or 11.  (Adopt TP#1 in the Appendix).
Corrections on interlace definition in TS38.211
	Agreement:
#AH-1901
For interlace transmission of at least PUSCH and PUCCH, the following PRB-based interlace design is supported for the case of 20 MHz carrier bandwidth:
a.	15 kHz SCS: M = 10 interlaces with N = 10 or 11 PRBs / interlace
b.	30 kHz SCS: M = 5 interlaces with N = 10 or 11 PRBs / interlace
RAN1 #98
The working assumption from RAN1 AH1901 is converted to an agreement with the following modifications:
· For a given SCS, the following PRB-based interlace design is supported at least for PUSCH and PUCCH:
· Same spacing (M) between consecutive PRBs in an interlace for all interlaces regardless of carrier BW, i.e., the number of PRBs per interlace is dependent on the carrier bandwidth
· Point A is the reference for the interlace definition


According to the agreements above, interlace is defined for bandwidth no smaller that 20MHz in NRU, which means that the minimum number of PRBs for an interlace should be 10 or 11, however there is no limitation in TS 38.211 V16.0.0. 
Proposal 2: The minimum number of resource blocks within an interlace should be limited to 10 or 11 (Adopt TP#2 in the Appendix).
Corrections on the CP extension in TS 38.211
In RAN1#99, the following agreements were reached on the CP extension indication.
Agreement:
C2 &C3 (from prior agreement on CP extension) are UE specifically RRC configured
· Note: this does not restrict the maximum TA that can be used in a cell
· FFS: Agree the values of C2 and C3 in RAN1#99
Agreement:
At least for LBE operation:
· For signaling of LBT type & CP extension for both Fallback DL assignment and Fallback UL Grant, the following table is used:
	LBT Type
	CP extension

	Cat1 16 µs
	C2*symbol length – 16 us – TA

	Cat2 25 µs
	C3*symbol length – 25 us – TA

	Cat2 25 µs
	C1*symbol length – 25 us

	Cat4
	0


· CAPC is not indicated explicitly: 
· For the UL grants 
· The UE assumes CAPC=4 was used by the gNB to acquire the CO, 
· For UE initiated COTs (Cat4 case) the UE may select the CAPC by itself.
· Note: The mapping between priority classes and traffic classes follows the same mechanism as defined for UL CG transmissions.
· Note: For PUCCH associated with DL assignments may use the highest priority CAPC when CAT4 LBT is used, as agreed earlier.
· If the network indicates FBE operation, for an indication of LBT type of Cat 2 25 us or Cat4 the UE follows the mechanism whereby one 9 microsecond slot is measured within a 25 microsecond interval as in 37.213.
Agreement:
· For RAR, we use the same LBT type and CP extension tables and CAPC selection mechanism as used for the Fallback DCI UL grant. 
· This requires 2 bits to be signaled in RAR (the PDSCH)
· If the UE multiplexes user plane data with PUSCH
· The UE assumes CAPC=4 was used by the gNB to acquire the CO, 
· For UE initiated COTs (Cat4 case) the UE may select the CAPC by itself.
· Note: The mapping between priority classes and traffic classes follows the same mechanism as defined for UL CG transmissions.
· The frequency domain resource allocation field can be reduced to accommodate 2 bits in the RAR
· Include this agreement in an LS to RAN2
[bookmark: _GoBack]However, how to obtain C2 and C3 value when UE is not in CONNECTED mode is not clear.  It includes following cases:
1) UE transmit msg3 scheduled by RAR UL grant 
2) UE retransmit msg 3 scheduled by DCI format 0_1 addressed to TC-RNTI
3) UE feedback ACK/NACK for msg 4 on PUCCH indicated in DCI format 1_0 addressed to TC-RNTI.
One way is to configure cell specific C2 and C3 values in the system information together with other msg3 configuration, e.g. in SIB1. The other way is to let UE determine C2 and C3 value based on the TA value indicated in RAR from the following equations, considering CP extension is not more than one OFDM symbol (Agreement in RAN1# AH-1901). 
  (1)
  (2)
We prefer the 2nd way because it provides more flexibility for individual UE with different TA values.
Proposal 3: UE determines the C2 and C3 values in CP extension for PUSCH and PUCCH from equation (1) and (2) according to the TA value indicated in the RAR when C2 and C3 are not configured by UE specific RRC signaling. (Adopt TP#3 in the Appendix)

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusions
Based on the discussion, we have the following proposals.
Proposal 1: The UE shall determine the PUCCH resource in frequency domain as an intersection of the resource blocks of the indicated interlaces and the indicated RB set if useInterlacePUCCH-Dedicated-r16 is provided. UE does not expect that the size of intersection of RBs of one indicated interlace and the indicated RB set is other than 10 or 11.  (Adopt TP#1 in the Appendix).
Proposal 2: The minimum number of resource blocks within an interlace should be limited to 10 or 11 (Adopt TP#2 in the Appendix).
Proposal 3: UE determines the C2 and C3 values in CP extension for PUSCH and PUCCH from equation (1) and (2) according to the TA value indicated in the RAR when C2 and C3 are not configured by UE specific RRC signaling. (Adopt TP#3 in the Appendix)
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Appendix
TP#1 for TS 38.213 Clause 9.2.1
============================== Unchanged part omitted ===========================
[bookmark: OLE_LINK17]A PUCCH resource includes the following parameters:
-	a PUCCH resource index provided by pucch-ResourceId
-	an index of the first PRB prior to frequency hopping or for no frequency hopping by startingPRB, if a UE is not provided useInterlacePUCCH-Dedicated-r16
-	an index of the first PRB after frequency hopping by secondHopPRB, if a UE is not provided useInterlacePUCCH-Dedicated -r16
-	an indication for intra-slot frequency hopping by intraSlotFrequencyHopping, if a UE is not provided useInterlacePUCCH-Dedicated -r16
-	an index of a first interlace by interlace0, if a UE is provided useInterlacePUCCH-Dedicated-r16
-	if provided, an index of a second interlace by interlace1, if a UE is provided useInterlacePUCCH-Dedicated-r16
-	an index of an RB set separated by intraCellGuardBandUL-r16 [6, TS 38.214], if a UE is provided useInterlacePUCCH-Dedicated-r16
-	a configuration for a PUCCH format, from PUCCH format 0 through PUCCH format 4, provided by format
The UE shall determine the PUCCH resource in frequency domain as an intersection of the resource blocks of the indicated interlace(s) and the indicated RB set. UE does not expect that the size of intersection of RBs of one indicated interlace and the indicated RB set is other than 10 or 11.
============================== Unchanged part omitted ===========================
TP#2 for TS 38.211 Clause 4.4.4.6
============================== Unchanged part omitted ===========================
Multiple interlaces of resource blocks are defined where interlace  consists of common resource blocks , with  being the number of interlaces given by Table 4.4.4.6-1, and  being the number of common resource blocks in one interlace. N is the maximum number of common resource blocks that can be contained in bandwidth part   and a minimum value of N is 10. The relation between the interlaced resource block  in bandwidth part  and interlace  and the common resource block  is given by

where  is the common resource block where bandwidth part starts relative to common resource block 0.. When there is no risk for confusion the index  may be dropped.
============================== Unchanged part omitted ===========================

TP#3 for TS 38.211 section 5.3.1
============================= Unchanged part omitted ============================
In case of cyclic prefix extension of the first OFDM symbol  allocated for PUSCH and PUCCH transmission, the time-continuous signal  for the interval  preceding the first OFDM symbol for PUSCH is given by

where  refers to the signal in the previous subframe and  is given by 
-	Table 5.3.1-1 with the index,  and  given by the higer-layer parameters CP-ExtensionC2-r16 and CP-ExtensionC3-r16, respectively, and  given by clasue 4.3.1 for dynamically scheduled PUSCH and PUCCH transmissions; if  and  is not provided, UE determines  and  according to by 



-	the procedure in [6, TS 38.214] for a PUSCH transmission using configured grant.

============================= Unchanged part omitted ============================

