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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 FDRA in DCI format 1_0, interlace definition and the FDRA in RAR grant.
[bookmark: OLE_LINK13][bookmark: OLE_LINK36]FDRA in DCI format 0_0
[bookmark: OLE_LINK9]In last meeting, whether or not Y bits are included for indication of RB set in DCI format 0_0 was left as FFS. For DCI 0_0 with CRC scrambled by C-RNTI, CS-RNTI, or MCS-C-RNTI in a UE-specific search space (USS) for scheduling PUSCH or Type 2 CG PUSCH, if Y bits are not included, then only wideband resource can be indicated, which will restrict the scheduling and result in the waste of resource. Furthermore, UE should perform LBT on each RB set within the BWP, and there is very low probability of transmission since LBT should be successful on all RB sets. This limitation is contradictory with the original intention of scheduling PUSCH by fallback DCI, e.g. for the sake of reliability. We propose that Y bit should be included in DCI format 0_0, and the following TP should be supported.
Proposal 1: Y bits for indication of RB set should be included in DCI format 0_0.
TP#1 for TS 38.212 Clause 7.3.1.1.1
============================== Unchanged part omitted ===========================
-	if any of the higher layer parameters useInterlacePUSCH-Common and userInterlacePUSCH-Dedicated is configured 
-	[5 or 5+Y] bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 30 kHz
-	[6 or 6+Y] bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 15 kHz
============================== Unchanged part omitted ===========================

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.
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 ===========================
Corrections on FDRA in RAR grant
In the table 8.2-1 in section 8.2 of TS38.213 v 16.0.0, editor assumed 12 bits for PUSCH frequency resource allocation, which keeps same payload on RAR UL grant between licensed band and unlicensed band. It can minimize the impact to other fields in the RAR. Table 8.2-1: Random Access Response Grant Content field size
RAR grant field
Number of bits
Frequency hopping flag
1
PUSCH frequency resource allocation
14, for operation without shared spectrum channel access 
12, for operation with shared spectrum channel access
PUSCH time resource allocation
4
MCS
4
TPC command for PUSCH
3
CSI request
1
ChannelAccess-CPext
0, for operation without shared spectrum channel access
2, for operation with shared spectrum channel access


Considering the bandwidth of initial UL BWP is 20MHz, corresponding to at most 106 PRB for 15 kHz SCS or 51 PRB for 30 kHz SCS, at most 13 bit is necessary for frequency resource allocation type 1. On the contrary, 5 or 6 bits are necessary for frequency resource allocation type 2, based on the agreements in RAN1#98 and RAN1#99. Given 12 bits FDRA field, how to truncate the field should be clarified. For example, 5 or 6 LSB of 12 bit FDRA is used for frequency allocation type 2. For frequency resource allocation type 1, insert 1 MSB with value set to '0' after the  bits to the frequency domain resource assignment field, where  if the frequency hopping flag is set to '0' and  is provided in Table 8.3-1 if the hopping flag bit is set to '1', and interpret the expanded frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0.  
Proposal 3: Given 12 bits FDRA field in RAR UL grant, the truncation or expansion method of FDRA field should be clarified.
TP#3 for TS 38.213 Clause 8.3
============================== Unchanged part omitted ===========================
An active UL BWP, as described in Clause 12 and in [4, TS 38.211], for a PUSCH transmission scheduled by a RAR UL grant is indicated by higher layers. For determining the frequency domain resource allocation for the PUSCH transmission within the active UL BWP
-	if the active UL BWP and the initial UL BWP have same SCS and same CP length and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, the initial UL BWP is used 
-	else, the RB numbering starts from the first RB of the active UL BWP and the maximum number of RBs for frequency domain resource allocation equals the number of RBs in the initial UL BWP
The frequency domain resource allocation is by uplink resource allocation type 1 if useInterlacePUSCH-Common is not provided and by uplink resource allocation type 2 if useInterlacePUSCH-Common is provided [6, TS 38.214]. 
For operation without shared spectrum channel access,
For an initial UL BWP size of [image: ] RBs, if useInterlacePUSCH-Common is not provided, a UE processes the frequency domain resource assignment field as follows
-	if [image: ]
-	truncate the frequency domain resource assignment field to its [image: ] least significant bits and interpret the truncated frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212] 
-	else
[bookmark: OLE_LINK17]-	insert [image: ] most significant bits with value set to '0' after the [image: ] bits to the frequency domain resource assignment field, where [image: ] if the frequency hopping flag is set to '0' and [image: ] is provided in Table 8.3-1 if the hopping flag bit is set to '1', and interpret the expanded frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212]
-	end if
For operation with shared spectrum channel access, 
· if useInterlacePUSCH-Common is provided
· if the subcarrier spacing for the active UL bandwidth part is 30 kHz,  truncate the frequency domain resource assignment field to its 5  least significant bits and interpret the truncated frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212]
· if the subcarrier spacing for the active UL bandwidth part is 15 kHz,  truncate the frequency domain resource assignment field to its 6  least significant bits and interpret the truncated frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212]
· if useInterlacePUSCH-Common is not provided
· if  
· truncate the frequency domain resource assignment field to its  least significant bits and interpret the truncated frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212] 
· else
· insert   most significant bits with value set to '0' after the  bits to the frequency domain resource assignment field, where  if the frequency hopping flag is set to '0' and  is provided in Table 8.3-1 if the hopping flag bit is set to '1', and interpret the expanded frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212]
· end if
· end if 
============================== Unchanged part omitted ===========================

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusions
Based on the discussion, we have the following proposals.
Proposal 1: Y bits for indication of RB set should be included in DCI format 0_0.
[bookmark: _GoBack]Proposal 2: The minimum number of resource blocks within an interlace should be limited to 10 or 11.
Proposal 3: Given 12 bits FDRA field in RAR UL grant, the truncation or expansion method of FDRA field should be clarified.
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