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Introduction
In this document, we provide our view on configured grant enhancements for NR-U. The following aspects are discussed.
· DFI indication
· HARQ codebook for DFI
· [bookmark: _GoBack]CG-UCI multiplexing
· Repetition procedure

Discussion
DFI indication
In section 7.2.1.3.4 in TR38.831 [1], to introduce DFI is described but details are not agreed yet.
	The following modifications to the configured grant procedures are beneficial. 
(skip)
-	Introducing Downlink Feedback Information (DFI) including HARQ feedback for configured grant transmission



Regarding DL channel carrying DFI, the following possibilities can be considered.
· Alt.1: UL grant (DCI format 0_0, 0_1) is reused (similar to FeLAA)
· Alt.2: GC-PDCCH is used
For Alt.1, similar design as FeLAA can be considered (DCI format 0A and 4A are used to indicate DFI in FeLAA [1]). An indicator in UL grant and/or RNTI scrambling can indicate whether UL grant should be interpreted as DFI. In this approach, it is assumed that one UL grant carries one DFI for a UE.
For Alt.2, TPC command design can be reused (i.e., to set the maximum size for each and to have the rule on the common understanding of the bit position). In order to support carrying DFI in GC-PDCCH, new DCI format (2_x) needs to be introduced. In this approach, multiple DFIs for multiple UEs can be concatenated into one GC-PDCCH.
Compared with Alt.1, Alt.2 is more flexible in DFI allocation and can reduce PDCCH resources. Therefore, Alt.2 would be preferable. 
Proposal 1: For DL channel carrying DFI, GC-PDCCH is used.

It is unclear whether to indicate DFIs for scheduled cells in cross-carrier scheduling. If cross-carrier scheduling is supported for NR-U, to indicate DFIs for scheduled cells would be necessary. In case of Alt.1 in the above, CIF in UL grant can be used to indicate which cell’s DFI is transmitted (it is similar design as FeLAA). In case of Alt.2, since TPC command can be indicated for other cells (bit position for other cell is semi-statically configured), to reuse TPC command design would be useful.
Proposal 2: Whether/how to indicate DFI for scheduled cell in cross-carrier scheduling should be discussed.

HARQ-ACK codebook for DFI
For HARQ-ACK codebook design for DFI, the following possibilities were discussed according to contributions [3][4][5][6][7].
· Alt.1: HARQ-ACK bitmap corresponding to HARQ processes (similar to FeLAA)
· Alt.2: Rel.15 NR semi-static or dynamic HARQ-ACK codebook based
For Alt.1, similar design as FeLAA can be considered. Codebook size is dependent on the number of HARQ processes.
For Alt.2, to reuse HARQ-ACK codebook design in Rel.15 NR is assumed. Compared with Alt.1, codebook size of Alt.2 can be decreased. However, if DFI is transmitted on PDCCH as discussed in previous section, to reduce codebook size would not have a merit because fixed payload size is assumed for blind decoding of PDCCH. In addition, if GC-PDCCH based design is assumed, each DFI size in GC-PDCCH should not be changed dynamically. Therefore, Alt.1 would be preferable.
Proposal 3: HARQ-ACK bitmap corresponding to HARQ processes is used for HARQ codebook for DFI.

If Alt.1 in the above is assumed, bitmap size (codebook size) should be determined. For FeLAA, HARQ-ACKs of all HARQ processes are transmitted (including HARQ processes which are not used for configured grant transmission). HARQ-ACKs for dynamic grant are not used for retransmission but these are used for CWS adjustment. On the other hand, if configured grant is not configured, DFI is not transmitted. In this case, CWS adjustment can be performed by UL grant (section 4.2.2 in TS37.213 [8]). Then, HARQ-ACK feedbacks for dynamic grant would not be essential. If these are not essential, bitmap size can be determined from the number of HARQ processes for configured grant (e.g., if 5 HARQ processes are configured for configured grant, bitmap size is 5 bits). In this case, whether the bitmap size is dependent on the activated/deactivated state of type 2 configured grant should be considered.
Proposal 4: Whether to indicate HARQ-ACKs of all HARQ processes should be concluded.

CG-UCI multiplexing
For CG-UCI contents, the following was agreed in RAN1 AH 1901. However, there is no agreement on CG-UCI multiplexing yet.
	Agreement:
CG-UCI should at least include the following information:
· HARQ ID
· NDI
· RV
· COT sharing information, FFS details
· FFS: other information including UE ID



For CG-UCI multiplexing, Rel.15 multiplexing rule can be reused. In Rel.15 NR, UCI for HARQ-ACK and/or UCI for CSI can be multiplexed from the first available non-DMRS symbol after the first DMRS symbol(s), regardless of number of DMRS symbols in PUSCH. Mapping order is HARQ-ACK, CSI part 1 and CSI part 2. For NR-U, CG-UCI should be prioritized than other UCIs because CG-UCI includes essential information to receive PUSCH. Then, CG-UCI is multiplexed from the first available non-DMRS symbol. UCI for HARQ-ACK and UCI for CSI are multiplexed after CG-UCI with the same multiplexing rule as Rel.15.
Proposal 5: For CG-UCI multiplexing, Rel.15 multiplexing rule can be reused except CG-UCI is sent before HARQ-ACK/NACK.

Repetition procedure
In Rel.15 NR, PUSCH transmission repetition is supported for configured grant (section 6.1.2.3.1 in TS38.214 [9]). If repetition is configured, the same TB with the same or different RV is transmitted consecutively (the number of repetition can be 2, 4 or 8). For RV, configured RV sequence is applied for repetition transmission (RV sequence can be {0,2,3,1}, {0,3,0,3} or {0,0,0,0}). The repetition can improve the coverage. For NR-U, it is unclear whether the repetition is also supported. If there is no reason to exclude the repetition functionality, it seems natural that the repetition is supported also in NR-U because NR-U functionality is based on NR.
If the repetition is supported, when to transmit CG-UCI within the repetition should be considered. One approach can be that CG-UCI is always transmitted on PUSCH. However, if parameters in CG-UCI does not need to be changed within the repetition, CG-UCI is not necessary for every PUSCH (e.g., if configured RV sequence is applied as in NR, RV is not necessary to be indicated). Then, another approach can be that CG-UCI is transmitted in specific slot(s) within the repetition (e.g., in the first PUSCH transmission within the repetition).
Proposal 6: Whether/how to support repetition for NR-U configured grant should be discussed.

Conclusion
We discussed on configured grant enhancements for NR-U. We propose the following.
Proposal 1: For DL channel carrying DFI, GC-PDCCH is used.
Proposal 2: Whether/how to indicate DFI for scheduled cell in cross-carrier scheduling should be discussed.
Proposal 3: HARQ-ACK bitmap corresponding to HARQ processes is used for HARQ codebook for DFI.
Proposal 4: Whether to indicate HARQ-ACKs of all HARQ processes should be concluded.
Proposal 5: For CG-UCI multiplexing, Rel.15 multiplexing rule can be reused except CG-UCI is sent before HARQ-ACK/NACK.
Proposal 6: Whether/how to support repetition for NR-U configured grant should be discussed.

Reference
1. [bookmark: _Ref1046471][bookmark: _Ref16692340][bookmark: _Ref16609533]3GPP TR 38.889 V16.0.0 (2018-12)
1. 3GPP TS 36.212 V15.6.0 (2019-06)
1. [bookmark: _Ref16611311]R1-1906047, Transmission with configured grant in NR unlicensed band, Huawei, HiSilicon
1. [bookmark: _Ref16611321]R1-1906489, On configured grant for NR-U, OPPO
1. [bookmark: _Ref16611323]R1-1906645, On support of UL transmission with configured grants in NR-U, Nokia, Nokia Shanghai Bell
1. [bookmark: _Ref16611333]R1-1906923, Configured grant enhancement for NR-U, Samsung
1. [bookmark: _Ref16611336]R1-1907457, Configured grant enhancement, Ericsson
1. [bookmark: _Ref16668792]3GPP TS 37.213 V15.2.0 (2019-03)
1. [bookmark: _Ref16687205]3GPP TS 38.214 V15.6.0 (2019-06)
4

3
3GPP
