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1. Introduction
At RAN1#100-e meeting, a number of remaining issues on configured grant enhancement were listed in [1] and some of them have been discussed/solved [2] as follows:
	· Issue 1: RRC value ranges for multiple RRC parameters
· Beta-offset values used for CG-UCI and When CG-UCI is jointly encoded with HARQ  
· The values supported for CP extension prior to a CG-PUSCH  
· The value range for cg-minDFIDelay-r16  
Agreement:
The set of Beta-offset values used for CG-UCI is the same as the set of Beta-offset values used for HARQ-ACK
· When CG-UCI is jointly encoded with HARQ, use the Beta-offset values configured for HARQ-ACK
Agreement:
The value range for cg-nrofSlots-r16 is {1, 2, …, 40} slots
Agreement:
Value ranges for cg-minDFIDelay-r16 in symbols with the step size of [14] symbols except for the first two values for different SCS are {[7], [14], [28], …, M} where M is as follows:
· 1 *4 * 14 = 56 (symbols)} for 15 kHz SCS
· 2 * 4 * 14 = 112 (symbols)} for 30 kHz SCS
· 4 * 4 * 14 = 224 (symbols) for 60 kHz SCS
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.

· Issue 2: The PUSCH repetition transmission related issues for NRU configured grant
Agreement:
The following text proposal is endorsed for TS 38.214
------------------------------------------- Begin of TP for 38.214 ----------------------------------------------------
6.1.2.3.1 Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
<Unchanged parts omitted>
For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or from the starting symbol of the repetition that overlaps with a PUSCH with the same HARQ process scheduled by DCI format 0_0, 0_1 or 0_2, whichever is reached first. In addition, the UE shall terminate the repetition of a transport block in a PUSCH transmission if the UE receives a DCI format 0_1 with DFI flag provided and set to ¨1¨, and if within this DCI the UE detects ACK for the HARQ process corresponding to that transport block.
The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P. If the UE determines that, for a transmission occasion, the number of symbols available for the PUSCH transmission in a slot is smaller than transmission duration L, the UE does not transmit the PUSCH in the transmission occasion.
<Unchanged parts omitted>
------------------------------------------- End of TP for 38.214 ----------------------------------------------------

· Issue 3: Corrections on timing of CG-DFI and termination of PUSCH repetition
Agreement:
The following text proposal on timing of CG-DFI for TS 38.214 is approved.
------------------------------------------- Start of Draft TP of 38.214 -----------------------------------------------------
6.1  UE procedure for transmitting the physical uplink shared channel
<Unrelated parts are omitted>
A UE is not expected to be scheduled by a PDCCH ending in symbol i to transmit a PUSCH on a given serving cell for a given HARQ process, if there is a transmission occasion where the UE is allowed to transmit a PUSCH with configured grant according to [10, TS38.321] with the same HARQ process on the same serving cell starting in a symbol j after symbol i, and if the gap between the end of PDCCH and the beginning of symbol j is less than N2 symbols. The value N2 in symbols is determined according to the UE processing capability defined in Clause 6.4, and N2and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.
If a UE receives an ACK for a given HARQ process in CG-DFI in a PDCCH ending in symbol i  to terminate a transport block repetition in a PUSCH transmission on a given serving cell with the same HARQ process after symbol i, the UE is expected to terminate the repetition of athe transport block in a PUSCH transmission starting from a symbol j  if the gap between the end of PDCCH of symbol i and the start of the PUSCH transmission in symbol j is equal to or more than N2 symbols. The value N2 in symbols is determined according to the UE processing capability defined in Clause 6.4, and N2 and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH and the subcarrier spacing of the PDCCH indicating CG-DFI.
For PUSCH scheduled by DCI format 0_0 on a cell, the UE shall transmit PUSCH according to the spatial relation, if applicable, corresponding to the dedicated PUCCH resource with the lowest ID within the active UL BWP of the cell, as described in Clause 9.2.1 of [6, TS 38.213].
<Unrelated parts are omitted>
---------------------------------------------- end of Draft TP -------------------------------------------------------------
· Unclear whether the red part is applicable to only CG-PUSCH repetition only or both CG-PUSCH repetition and DG-PUSCH repetition

· Issue 4: PDCCH validation for DL SPS and UL grant Type 2
Agreement:
The following text proposals on PDCCH validation for TS 38.213 are approved.
--------------------------------- Start of Text Proposal for 38.213------------------------------------------
10.2 PDCCH validation for DL SPS and UL grant Type 2
<Unchanged parts are omitted>
Table 10.2-2: Special fields for single DL SPS or single UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0/0_1/0_2
	DCI format 1_0/1_1/1_2

	HARQ process number
	set to all '0's/0_1/0_2
	set to all '0's

	Redundancy version
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	set to all '1's
	set to all '1's

	Frequency domain resource assignment
	set to all ‘0’s for FDRA Type 0 or Type 2 with ,
set to all '1's for FDRA Type 1 or FDRA Type 2 with ,
	set to all '0's for FDRA Type 0 set to all '1's for FDRA Type 1


<Unchanged parts are omitted>
Table 10.2-4: Special fields for multiple DL SPS and UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0/0_1/0_2
	DCI format 1_0/1_1/1_2

	Redundancy version
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	set to all '1's
	set to all '1's

	Frequency domain resource assignment
	set to all ‘0’s for FDRA Type 0 or Type 2 with ,
set to all '1's for FDRA Type 1 or FDRA Type 2 with ,
	set to all '0's for FDRA Type 0
set to all '1's for FDRA Type 1


<Unchanged parts are omitted>
--------------------------------- End of Text Proposal for 38.213------------------------------------------
--------------------------------- Start of Text Proposal for 38.213------------------------------------------
10.2 PDCCH validation for DL SPS and UL grant Type 2
A UE validates, for scheduling activation or scheduling release, a DL SPS assignment PDCCH or configured UL grant Type 2 PDCCH if
- the CRC of a corresponding DCI format is scrambled with a CS-RNTI provided by cs-RNTI, and
- the new data indicator field in the DCI format for the enabled transport block is set to '0', and
- the DFI flag field, if present, in the DCI format indicating CG-DFI is set to ‘0’.
< Unchanged parts are omitted >
--------------------------------- End of Text Proposal for 38.213------------------------------------------

· Issue 5: UCI multiplexing in CG-PUSCH
· Not discussed
· Issue 6: TPC command in CG-DFI
· Not discussed



 In this contribution, remaining issues on UL signals and channels highlighted in yellow above are discussed.

2. CG-DFI
At the RAN1#99 meeting, following agreements were made [3]:
	Agreement:
· DFI is transmitted using PDCCH scrambled with CS-RNTI
· DFI size is similar to UL DCI size 
· Size is aligned with UL grant DCI format 0_1 size
· To distinguish DCI for activation/deactivation CG transmission and DFI, a 1 bit flag (explicit indication) is used, when type 1 and/or type 2 CG PUSCH is configured
· Content of DFI includes
· UL/DL flag
· CIF in the case of cross carrier scheduled is configured
· 1 bit flag
· HARQ Bitmap
· TPC command – 2 bits
· For type 1 configured grant, UE assumes DFI is only present when CG is configured. 
· For type 2 configured grant, UE assumes DFI is only present when CG is configured, and UE is in activated state for configured grant transmissions

Agreement:
When the UE is configured with repK > 1, repetition of a TB is mapped within a configuration in the case when an UE is configured with multiple active configurations
· The UE repeats the TB in the earliest consecutive transmission occasion candidates within the same configuration instead of consecutive slots
· The UE may drop repetition transmissions that fall into a subsequent configured period.
· The UE terminates the repetitions if an explicit feedback indicating ACK in the DFI is received for the HARQ process.

Agreement:
Definition of the minimum duration, D, in the case of slot aggregation/CG repetition
· For the case of CG repetitions, the minimum duration D is calculated from the ending symbol of each PUSCH of the K repetitions to the starting symbol of the DFI carrying HARQ-ACK for the associated HARQ process ID 
· For the case of slot aggregation for scheduled UL transmission, the minimum duration, D, refers to the time between ending symbol of the PUSCH in the first slot of aggregated slots to the starting symbol of the DFI carrying HARQ-ACK for the associated HARQ process ID
· For ACK, the minimum duration, D, from the ending symbol of the first PUSCH of the TB repetitions to the starting symbol of the DFI
· For NACK, the minimum duration, D, from the ending symbol of the last available PUSCH of the TB repetitions to the starting symbol of the DFI



As stated above, CG-DFI includes TPC command with 2 bits. However, it is unclear which PUSCH the TPC command is applied to. Since the HARQ-ACK information in CG-DFI is used by the UE to initiate autonomous retransmission of CG-PUSCH, the TPC command should be applied to the autonomous retransmission of CG-PUSCH for which the HARQ-ACK in CG-DFI is NACK (i.e., CG retransmission timer keeps running). For other PUSCHs (i.e., DG-PUSCH (re)transmission, CG-PUSCH retransmission scheduled by UL grant and CG-PUSCH initial transmission), UL grant or CG activation DCI can be used for indicating TPC command.
Proposal 1: TPC command in CG-DFI is applied to the autonomous retransmission of CG-PUSCH for which HARQ-ACK in CG-DFI is NACK

In addition, CG-PUSCH repetitions can be terminated by CG-DFI. However, there is no explicit agreement on the termination of DG-PUSCH repetitions by CG-DFI. Since the timeline (i.e., minimum duration, D) between DG-PUSCH repetitions and valid ACK/NACK in CG-DFI has been agreed as well as CG-PUSCH repetitions, the termination of DG-PUSCH repetitions by CG-DFI should be supported. For the timeline between CG-DFI and termination of DG-PUSCH repetitions, for simplicity and feasibility, the same rule as CG-PUSCH repetitions can be reused for the termination of DG-PUSCH repetitions by CG-DFI.
Proposal 2: UE terminates the repetitions if an explicit feedback indicating ACK in the DFI is received for the HARQ process not only for CG-PUSCH but also for DG-PUSCH. 
Proposal 3: The timeline between CG-DFI and termination of DG-PUSCH repetitions is the same as CG-PUSCH repetitions.

3. Text proposal
Based on above proposals, following corrections would be necessary;
Proposal 4: Adapt following text proposal for TS 38.213 and TS 38.214 which reflects proposals 1-3 in this contribution.

TS38.213
== Start ==
[bookmark: _Ref500774487][bookmark: _Toc12021446][bookmark: _Toc20311558][bookmark: _Toc26719383][bookmark: _Toc29894814][bookmark: _Toc29899113][bookmark: _Toc29899531][bookmark: _Toc29917268][bookmark: _Ref497117847]7.1.1	UE behaviour
<omitted text>
-	For the PUSCH power control adjustment state [image: ] for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] in PUSCH transmission occasion [image: ]
-	[image: ] is a TPC command value included in a DCI format that schedules the PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] or jointly coded with other TPC commands in a DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI, as described in Clause 11.3 or included in a CG-DFI that initiates the PUSCH retransmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ]
<omitted text>
== End ==

TS38.214
== Start ==
[bookmark: _Toc11352143][bookmark: _Toc20318033][bookmark: _Toc27299931][bookmark: _Toc29673204][bookmark: _Toc29673345][bookmark: _Toc29674338]6.1.2.1	Resource allocation in time domain
<omitted text>
[bookmark: _Hlk505671590]For PUSCH repetition Type A, in case K>1, the same symbol allocation is applied across the K consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the K consecutive slots applying the same symbol allocation in each slot. The redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, … K-1, is determined according to table 6.1.2.1-2. The UE shall terminate the repetition of a transport block in a PUSCH transmission if the UE receives a DCI format 0_1 with DFI flag provided and set to '1', and if in this DCI the UE detects ACK for the HARQ process corresponding to that transport block.
<omitted text>
For PUSCH repetition Type B, after determining the invalid symbol(s) for PUSCH repetition type B transmission for each of the K nominal repetitions, the remaining symbols are considered as potentially valid symbols for PUSCH repetition Type B transmission. If the number of potentially valid symbols for PUSCH repetition type B transmission is greater than zero for a nominal repetition, the nominal repetition consists of one or more actual repetitions, where each actual repetition consists of a consecutive set of potentially valid symbols that can be used for PUSCH repetition Type B transmission within a slot. An actual repetition with a single symbol is omitted except for the case of L=1. An actual repetition is omitted according to the conditions in Clause 11.1 of [6, TS38.213]. The redundancy version to be applied on the nth actual repetition (with the counting including the actual repetitions that are omitted) is determined according to table 6.1.2.1-2. The UE shall terminate the repetition of a transport block in a PUSCH transmission if the UE receives a DCI format 0_1 with DFI flag provided and set to '1', and if in this DCI the UE detects ACK for the HARQ process corresponding to that transport block.
<omitted text>
== End ==

4. Conclusion
In this contribution, we discussed the remaining issues on configured grant enhancement for NR-U. Based on the discussion, we made following proposals.
Proposal 1: TPC command in CG-DFI is applied to the autonomous retransmission of CG-PUSCH for which HARQ-ACK in CG-DFI is NACK
Proposal 2: UE terminates the repetitions if an explicit feedback indicating ACK in the DFI is received for the HARQ process not only for CG-PUSCH but also for DG-PUSCH. 
Proposal 3: The timeline between CG-DFI and termination of DG-PUSCH repetitions is the same as CG-PUSCH repetitions.
Proposal 4: Adapt following text proposal for TS 38.213 and TS 38.214 which reflects proposals 1-3 in this contribution.
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