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1	Introduction 
In this document, the text proposals for the following topics are presented. Each corresponding section also includes a reason for the proposed addition or modification.
	Section 2
	UE procedure to cancel configured uplink transmission

	Section 3
	Frequency hopping for PUSCH repetition Type B

	Section 4
	How to handle PUSCH repetitions on orphan symbols

	Section 5
	Resource allocation in time domain for repetition Type B

	Section 6
	UCI multiplexing on PUSCH for repetition Type B

	Section 7
	Additional DMRS symbols for PUSCH repetition Type B



2	UE Procedure to cancel configured uplink transmission
In RAN1 #98b it was agreed that:
Agreement:
For both DG and CG with “Rel-16 PUSCH transmission scheme”, if dynamic SFI is not configured, semi-static flexible symbols are used for PUSCH. Segmentation occurs at least around semi-static DL symbols.
· FFS segmentation also around dynamically indicated invalid symbols for UL transmissions in the UL grant (if supported for DG and/or Type 2 CG) and/or semi-statically configured invalid symbols for UL transmissions (if supported)
· FFS how to handle the conflict with dynamic DL transmission for CG


In this section we discuss the second FFS. We expand the discussion here into a more general case where the uplink transmission is a configured PUSCH transmission, or a configured PUCCH carrying HARQ-ACK for SPS PDSCH reception. In Rel-15, dynamic SFI or a dynamic indication of PDSCH or CSI-RS reception may cancel configured UL transmission, when Tproc,2 timeline with is met, as specified in 38.214. That procedure needs to be revisited when priority of configured PUSCH or PUCCH is higher than DCI scheduling PDSCH and/or triggering CSI-RS.   
To address the abovementioned issues, we propose the following additions and modifications:
	Modified clause (Section 11.1.1 of TS 38.213)


If a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible, or the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1, or DCI format 0_2 or DCI format 1_2, indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	the UE does not expect to receive a PDSCH scheduled or a CSI-RS triggered by a PDCCH where the priority indicator field in the corresponding DCI is either not configured or set to 0, that overlaps with the transmission of a PUSCH corresponding to a configured grant with a priority set to 1 in configuredGrantConfig, or a PUCCH configured to carry HARQ-ACK for SPS PDSCH receptions with a priority set to 1 in SPS-Config



-	the UE does not expect to cancel the transmission in symbols from the set of symbols that occur, relative to a last symbol of a CORESET where the UE detects the DCI format 2_0 or the DCI format 1_0 or the DCI format 1_1 or the DCI format 0_1, after a number of symbols that is smaller than the PUSCH preparation time  for the corresponding PUSCH processing capability [6, TS 38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0, DCI format 1_0, DCI format 1_1 or DCI format 0_1 and the SCS configuration of the SRS, PUCCH, PUSCH or r, where r corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise r=0
-	the UE cancels the PUCCH, or PUSCH, or PRACH transmission in remaining symbols from the set of symbols and cancels the SRS transmission in remaining symbols from the subset of symbols. 

	End 



3	Frequency hopping for PUSCH repetition Type B
In RAN1# 99 it was agreed that:
Agreements:
For PUSCH repetition type B, support the following frequency hopping:
· Inter-PUSCH-repetition FH
· Details FFS
· Inter-slot FH
· FFS Intra-PUSCH-repetition FH
 
Details for inter-repetition frequency hopping (FH) needs to be specified. More precisely, RAN1 had two views on how to interprete inter-PUSCH FH. In one aspect, when a nominal PUSCH is segmented, e.g. due to crossing the slot boundary or D/U conflict, different actual PUSCHs belonging to that nominal PUSCH are mapped to the same hop, thus inter-PUSCH-repetion FH refers to inter-nominal PUSCH repetition FH. In another aspect, inter-PUSCH FH refers to inter-actual PUSCH repetition FH, so actual repetitions of a same nominal PUSCH may go through different hops. In our view, in general applying FH to nominal PUSCHs results all coded bits experience frequency diversity, while applying FH over actual PUSCH may results poor frequency diversity in some scenarios. An example is given below which compares the two FH schemes.
[image: ]
 Fig. 1 Inter-nominal vs inter-actual FH

We propose the following addition to the last CR of 38.214 (R1-1913650).
	Modified clause (Section 6.3.2 of 38.214)


In case of inter-repetition frequency hopping, frequency hopping is applied over nominal PUSCH repetitions.
	End



4	How to handle PUSCH repetitions on orphan symbols
In NR Rel-16, it was agreed that 
Agreements:
For how to indicate S and L in the TDRA table for PUSCH repetition type B, S and L are separately indicated (4-bit for S and 4-bit for L).
· S is from 0 and [13], L is from [1] to 14.
· Note: The additional restrictions for a particular waveform and/or DMRS mapping type from R15 are still applicable
When number of symbols is insufficient for one repetition due to segmentation, UE may drop the actual repetition on the orphan symbols. Dropping an orphan repetition may degrade channel processing gain, although the impact should not be so much. On the other hand, transmission on orphan symbol may degrade PAPR where data and DMRS need to be FDMed. Thus, we propose to drop orphan transmission in the case of DFT-s-OFDM waveform. 
To address the above issue, we propose the following addition to the last CR of 38.214 (R1-1913650).
	Modified clause (Section 6.1.2.1 of 38.214)


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.] For each actual repetition for PUSCH repetition Type B with transform precoding enabled, an actual repetition is omitted if number of consecutive valid symbols is not more than one. An actual repetition is omitted according to the conditions in Subclause 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.
	End



5	Resource allocation in time domain for repetition Type B
In RAN1# 99, it was agreed that under some rules, semi-static flexible symbols can be used for PUSCH repetition type B. Such rules and procedures vary depending on dynamic SFI is configured, PUSCH repetiotn Type B is a configured or dynamic grant, etc. Here, we propose some more specifications on which semi-static flexible or uplink symbols are not usable for PUSCH transmission, for example to keep room for UE applying TA and/or switching from Rx to Tx, if UE cannot support full duplex mode. The addition text proposed here is applied to both cases whether dynamic SFI is and is not configured. 

	Modified clause (Section 6.1.2.1 of 38.214)


For PUSCH repetition Type B, the UE determines invalid symbol(s) for PUSCH repetition Type B transmission as follows:
-	A symbol that is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated is considered as an invalid symbol for PUSCH repetition Type B transmission.
-    All XU symbols, if configured, after the last semi-static downlink symbols for each set of consecutive semi-static downlink symbols 
· For operation in unpaired spectrum, UE does not use a semi-static flexible symbol for PUSCH transmission if the symbol is indicated to UE: 
· by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set, or
· by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon for reception of SS/PBCH blocks. 
	End



6	UCI multiplexing on PUSCH for repetition Type B 
In case PUCCH carrying UCI overlaps with PUSCH repetition Type B, UCI is multiplexed on PUSCH repetition. For UCI multiplexing on PUSCH repetition Type B, some aspects need to be clarified like how UCI code rate and PUSCH power control are determined. More precisely, if PUSCH repetition Type B is segmented to actual repetitions, whether nominal L or actual L should be considered for the aforementioned calculations. Following Rel-15 equations to calculate UCI code rate, and recalling that TB size determination for PUSCH Type B is agreed to be based on nominal L, we note that nominal L results a greater number of coded modulation symbols for UCI. Thus, for the PUSCH repetition Type B with UCI multiplexing, nominal L ends up better UCI protection/reliability, while actual L results higher reliability for data. Given that with multiple repetitions data is likely more protected while UCI is multiplexed on only one PUSCH repetition, we propose to adopt Rel-15 equations with nominal L to calculate number of REs for coded UCI. Similarly, and for the sake of a uniqueness in adopting Rel-15 equations for PUSCH repetition Type B, PUSCH transmit power with UCI multiplexing is obtained by reusing Rel-15 equations and assuming nominal L. 
To address the above issues, we propose the following additions to 38.212 and 38.213.

	Modified clause (Section 6.3.2.4 of 38.212)






-	 is the number of resource elements that can be used for transmission of UCI in OFDM symbol , for , in the PUSCH transmission and  is the total number of OFDM symbols of the nominal PUSCH, including all OFDM symbols used for DMRS;

	End



	Modified clause (Section 7.1.1 of 38.213)
















-	 for  and  for  where  is provided by deltaMCS for each UL BWP  of each carrier  and serving cell . If the PUSCH transmission is over more than one layer [6, TS 38.214], .  and , for active UL BWP  of each carrier  and each serving cell , are computed as below


-	 for PUSCH with UL-SCH data and  for CSI transmission in a PUSCH without UL-SCH data, where















-	 is a number of transmitted code blocks,  is a size for code block , and  is a number of resource elements determined as , where  is a number of nominal symbols for PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell ,  is a number of subcarriers excluding DM-RS subcarriers and phase-tracking RS samples [4, TS 38.211] in PUSCH symbol , , and ,  are defined in [5, TS 38.212]


-	 when the PUSCH includes UL-SCH data and , as described in Subclause 9.3, when the PUSCH includes CSI and does not include UL-SCH data


-	 is the modulation order and  is the target code rate, as described in [6, TS 38.214], provided by the DCI format scheduling the PUSCH transmission that includes CSI and does not include UL-SCH data
	End



7	Additional DMRS symbols for PUSCH repetition Type B 
In Rel-16 it was agreed that only PUSCH mapping type B is allowed for PUSCH repetition Type B. It was also agreed that each actual PUSCH repetition has its own DMRS symbol(s). Thus first symbol of each actual PUSCH repetition is DMRS symbol. In Rel-15, if UE is configured with dmrs-AdditionalPosition, number and position of additional DMRS symbols for PUSCH mapping type B is obtained based on dmrs-AdditionalPosition, and allocation length (per hop if hopping is enabled), where the position of additional DMRS symbols is relative to the first symbol of allocation (per hop if hopping enabled). We propose to adopt Rel-15 procedure to the actual PUSCH repetition for the PUSCH repetition Type B
To address the above issues, we propose the following additions to 38.211.
	Modified clause (Section 6.4.1.1.3 of 38.211)




The reference point for  and the position  of the first DM-RS symbol depends on the mapping type:
-	for PUSCH mapping type A: 

-	 is defined relative to the start of the slot if frequency hopping is disabled and relative to the start of each hop in case frequency hopping is enabled

-	 is given by the higher-layer parameter dmrs-TypeA-Position
-	for PUSCH mapping type B: 

-	 is defined relative to the start of the actual scheduled PUSCH resources if frequency hopping is disabled and relative to the actual start of each hop in case frequency hopping is enabled

-	 
	End
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