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[bookmark: _Ref513464071]Introduction
This contribution addresses issues related to UCI multiplexing of PUSCH for PUSCH repetition type B. These issues are described in sections 3.1 and 3.2 of [1], respectively.
A first issue is determining which PUSCH repetition(s) is used for UCI multiplexing. The proposed resolution is that (a) if PUCCH would overlap with one or more actual PUSCH repetition(s), UE multiplexes UCI on one actual PUSCH repetition that satisfies the timeline requirement and (b) in case PUCCH would overlap with more than one actual PUSCH repetition satisfying the timeline requirement, UE multiplexes UCI on the actual PUSCH repetition determined according to the same priority rules as R15.
[bookmark: _GoBack]A second issue is determining the resources for UCI in an actual PUSCH repetition. It is proposed that calculation of the amount of UCI resources in PUSCH is based on the duration of the nominal repetition.
Determining PUSCH repetition for UCI multiplexing
The issue of determining the PUSCH repetition for UCI multiplexing arises with the R15 PUSCH repetition scheme (type A). In RAN1#93, the following agreement was made:
	Agreements:
· When single slot PUCCH overlaps with multi-slot PUSCH repetition in a slot, if the timeline requirement is met for the overlapped slot, multiplexing UCI on PUSCH in the overlapped slot; otherwise, it is considered as an error case for the overlapped slot



Thus, in R15, the UE multiplexes UCI on a single PUSCH repetition in the slot where overlapping occurs, and only if the timeline requirement is satisfied. When PUSCH and PUCCH use different numerologies, PUCCH may overlap with more than one PUSCH and in such case the selection of the PUSCH is determined based on whether A-CSI is included, the timing of the PUSCH slots, the type of grant, the serving cell index, and the timing of the PUSCH transmission(s), as captured in the minutes of RAN1#97 and specified in section 9 of [2].
For R16, to minimize specification impact it would be desirable to maintain the same principles as R15. A first principle is that the UE should multiplex UCI on a single (actual) PUSCH repetition in the slot where overlapping occurs. This is beneficial since multiplexing UCI over multiple PUSCH repetitions would result in excessive UCI overhead.
Proposal 1: If PUCCH would overlap with one or more actual PUSCH repetition(s), UE multiplexes UCI on one actual PUSCH repetition that satisfies the timeline requirement.
If none of the overlapping actual PUSCH repetition(s) satisfies the timeline, this could be considered an error case.
If more than one overlapping actual PUSCH repetition satisfies the timeline, a rule needs to be specified to determine in which of the repetitions the UCI is multiplexed on. One possibility that minimizes specification changes is to reuse the exact same criteria as for PUSCH or PUSCH repetition type A, i.e. first PUSCH with A-CSI, then dynamic grant prioritized over configured grant, then PUSCH serving cell index, then earlier PUSCH transmission. In case of PUSCH repetition type B, one possible additional criterion is the number of symbols of the actual repetition since this could vary in case of segmentation. One concern is that multiplexing UCI on a PUSCH repetition with too few symbols may not meet the reliability requirement of the UCI. On the other hand, for the most critical UCI that may be multiplexed (HARQ-ACK) it is generally possible for the network to adjust the timing (K1) to ensure that HARQ-ACK can be multiplexed on a PUSCH (or actual PUSCH repetition) with sufficient resources, if necessary. Therefore, the need to introduce a new criterion is unclear.
Proposal 2: If PUCCH would overlap with more than one actual PUSCH repetition satisfying the timeline requirement, UE multiplexes UCI on the actual PUSCH repetition determined according to the same priority rules as R15.

Resources for UCI multiplexed in PUSCH
When the UE multiplexes UCI in PUSCH, the resources allocated to UCI such as HARQ-ACK are determined by a formula that is function of the number of resource elements included in PUSCH [image: ] and the transport block size [image: ].

[image: ]
For a nominal repetition segmented into actual repetitions, the term for the transport block size remains the same for each actual repetition. The term for the number of resource elements remains the same if it is calculated based on the duration of the nominal repetition, or becomes smaller if it is calculated based on the duration of the actual repetition. One issue discussed in RAN1#100e is on whether the term should be calculated based on the duration of the actual or nominal repetition.
If the formula is based on the duration of the nominal repetition (Option 1 of [1]), this results in the same number of resource elements available to UCI in absolute terms compared to the case where there is no segmentation. Considering the agreement taken at RAN1#100e that the transmission power is based on the duration of the nominal repetition, this also means that the same amount of energy is available to UCI. The number of resource elements available to data is significantly reduced in the actual repetition containing the UCI. However, it should be noted that this may be compensated by more resource elements available for data in another actual repetition resulting from segmentation of the nominal repetition, since there is no UCI multiplexing in that other actual repetition. In other words, if the UE transmits all actual repetitions originating from a nominal repetition, applying the formula based on the duration of a nominal repetition results in the transmission of the same total number of resource elements for data over these actual repetitions.
Observation 1: determining amount of UCI resources from the duration of the nominal repetition may result in the same amount of resources for data over the set of actual repetitions resulting from this nominal repetition.
If the formula is based on the duration of the actual repetition (Option 2 of [1]), this results in fewer number of resource elements available to UCI in absolute terms compared to the case where there is no segmentation. The network could compensate this by signaling a higher beta_factor value in the DCI. However, one problem is that the same beta_factor value is applied for all PUSCH repetitions. If the UE needs to multiplex another UCI in a later PUSCH repetition that is not segmented (this could happen e.g. if sub-slot HARQ-ACK is configured), the amount of resources allocated to UCI in that non-segmented repetition would be too high.
Observation 2: DCI signals a single beta_offset applicable to all actual repetitions.
Taking the above into account, it seems preferable to opt for the approach that does not require a too large adjustment of the beta_offset factor to attain a target reliability level for different durations of a actual repetition. This implies that the formula is based on the duration of the nominal repetition.
Proposal 3: Calculation of the amount of UCI resources in PUSCH is based on the duration of a nominal repetition.




Conclusion
This contribution proposes the following to solve issues on UCI multiplexing of PUSCH for PUSCH repetition type B. T
Proposal 1: If PUCCH would overlap with one or more actual PUSCH repetition(s), UE multiplexes UCI on one actual PUSCH repetition that satisfies the timeline requirement.
Proposal 2: If PUCCH would overlap with more than one actual PUSCH repetition satisfying the timeline requirement, UE multiplexes UCI on the actual PUSCH repetition determined according to the same priority rules as R15.
Proposal 3: Calculation of the amount of UCI resources in PUSCH is based on the duration of a nominal repetition.
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Appendix
Agreements from RAN1#100e:
	[100e-NR-L1enh_URLLC-PUSCH_Enh-01] – Sigen (Nokia)
Email discussion/approval on the remaining open points on the RRC parameters and UCI multiplexing on PUSCH by 2/28; if there is a spec impact, endorsing the corresponding TP by 3/3
R1-2001401	Summary of email discussion [100e-NR-L1enh_URLLC-PUSCH_Enh-01]	Nokia
Decision: As per email decision posted on Mar. 3rd,
Agreement:
· For numberofrepetitions for PUSCH repetition type A and type B, {3, 8} are additionally supported. That is, {1, 2, 3, 4, 7, 8, 12, 16} are supported for numberofrepetitions. (RRC impact)
Agreement:
The value range for repK remains the same as in Rel-15.

Agreement:
For PUSCH repetition Type B, S is from 0 to 13, and L is from 1 to 14. (RRC impact)

Agreement:
For PUSCH repetition Type B, PUSCH transmit power is determined based on the nominal repetition duration.

Agreements:
Introduce reportSlotOffsetList-r16-ForDCIFormat0_1and reportSlotOffsetList-r16-ForDCIFormat0_2 and update TS 38.214 accordingly
· FFS whether or not to always assume the number of nominal repetitions is equal to 1 when PUSCH with repetition Type B carries A-CSI/SP-CSI only.

As per email decision posted on Mar. 5th, theTP to TS 38.214 (see 5.1 in R1-2001401)  is endorsed. Other TPs are for next meeting.

[100e-NR-L1enh_URLLC-PUSCH_Enh-02] – Sigen (Nokia)
Email discussion/approval on frequency hopping for PUSCH repetition Type B by 2/28; if there is a spec impact, endorsing the corresponding TP by 3/3
R1-2001402	Summary of email discussion [100e-NR-L1enh_URLLC-PUSCH_Enh-02]	Nokia
Decision: As per email decision posted on Mar. 3rd,

Conclusion on how FH is enabled/disabled for Type 2 CG with DCI format 0_1 in Rel-15:
For Type 2 CG in Rel-15 activated by DCI format 0_1, if frequencyHopping in configuredGrantConfig is not configured, FH is disabled. If frequencyHopping in configuredGrantConfig is configured, FH for Type 2 CG is enabled if the frequency hopping flag field in the activation DCI is set to 1, and FH is disabled if the frequency hopping flag field in the activation DCI is set to 0.

Agreement:
· For PUSCH with repetition Type B, with inter-repetition FH, frequency hopping occurs for each nominal repetition.
Agreement:
· For PUSCH repetition Type B, intra-PUSCH-repetition frequency hopping is not supported. (RRC impact)
Agreements:
Adopt the following TP to TS 38.212, Sec. 7.3.1.1.2 (changes in red):
	
7.3.1.1.2  Format 0_1
<Unchanged text is omitted>
- Frequency hopping flag – 0 or 1 bit:
- 0 bit if only resource allocation type 0 is configured, or ifboth the higher layer parameterfrequencyHopping is not configured and the higher layer parameterfrequencyHopping-ForDCIFormat0_1 pusch-RepTypeIndicatorForDCI-Format0-1-r16 is are not configured to  ‘pusch-RepTypeB’, or if the higher layer parameter frequencyHoppingForDCI-Format0-1-r16 is not configured and pusch-RepTypeIndicatorForDCI-Format0-1-r16 is configured to ‘pusch-RepTypeB’, or if only resource allocation type 2 is configured;
- 1 bit according to Table 7.3.1.1.1-3 otherwise, only applicable to resource allocation type 1, as defined in Clause 6.3 of [6, TS 38.214].
<Unchanged text is omitted>




Decision: As per email decision posted on Mar. 4th,
Agreements:
· For Type 2 CG PUSCH activated by a DCI format configured with PUSCH repetition Type B, the frequency hopping enabling/disabling and the frequency offset follows the indication in the activation DCI, and the frequency hopping scheme follows the corresponding RRC parameter for the activation DCI format.

Decision: As per email decision posted on Mar. 5th, TPs to TS 38.214 - Sec. 6.3.2 (on Type 2 CG FH and on inter-repetition FH) in R1-2001402 are endorsed


[100e-NR-L1enh_URLLC-PUSCH_Enh-03] – Sigen (Nokia)
Email discussion/approval on remaining issues on interaction with DL/UL directions (referenced by sections 4.1/4.2.4/4.3 in the summary) by 2/28; if there is a spec impact, endorsing the corresponding TP by 3/3
R1-2001403	Summary of email discussion [100e-NR-L1enh_URLLC-PUSCH_Enh-03]	Nokia
Decision: As per email decision posted on Mar. 3rd,
Agreements:
· The semi-static and dynamic indication of invalid symbols (related to InvalidSymbolPattern) for DG PUSCH repetition Type B in case dynamic SFI is not configured follows the same behaviour as for DG PUSCH repetition Type B in case dynamic SFI is configured.
· For Type 1 CG PUSCH with repetition Type B, regardless of whether dynamic SFI is configured or not, if InvalidSymbolPattern is configured, the configured pattern is applied (that is, segmentation occurs around semi-static DL symbols and invalid symbols indicated by InvalidSymbolPattern).
· For the first Type 2 CG PUSCH with repetition Type B (including all repetitions) after activation, regardless of whether dynamic SFI is configured or not, if InvalidSymbolPattern is configured, whether the configured pattern is applied follows the same procedure as specified for DG PUSCH according to the activation DCI.
· For Type 2 CG PUSCH with repetition Type B (excluding the first Type 2 CG PUSCH, with all repetitions, after activation), regardless of whether dynamic SFI is configured or not, if InvalidSymbolPattern is configured, whether the configured pattern is applied follows the activation DCI. 

Agreements:
· For PUSCH repetition Type B, a UE is not expected to be indicated with an antenna port configuration that is invalid for the duration of any actual repetition.
· For PUSCH with repetition Type B, an actual repetition with a single symbol is not transmitted.


Decision: As per email decision posted on Mar. 6th, TPs to TS 38.214 - 6.1.2.1 (related to InvalidSymbolPattern and a single-symbol repetition) and 6.2.2 TP (on antenna port/DMRS configuration) in R1-2001403 are endorsed



Agreements from RAN1#99:
	R1-1913242	Summary #1 of PUSCH enhancements for NR eURLLC (AI 7.2.6.3)	Nokia
Agreements:
1. For the initial Type 2 CG PUSCH transmission, the TDRA table follows the activating DCI.
1. For the initial Type 2 CG PUSCH transmission with PUSCH repetition type A or B, the number of repetitions is provided by the activating DCI via numberofrepetitions if it is present in the corresponding TDRA table; otherwise, the number of repetitions is provided by repK.
Agreements:
1. For the initial Type 1 CG PUSCH transmission with PUSCH repetition type B, 
0. If one and only one of DCI formats 0_1 and 0_2 is configured with PUSCH repetition type B, the TDRA table corresponding to the DCI format (0_1 or 0_2) configured with PUSCH repetition type B is used. 
0. If both 0_1 and 0_2 are configured with PUSCH repetition type B, the TDRA table corresponding to DCI format 0_1 is used.
0. Note: For the initial Type 1 CG PUSCH transmission with PUSCH repetition type B, the case of none of the DCI formats 0_1 and 0_2 is configured with PUSCH repetition type B is an error case
1. For the initial Type 1 CG PUSCH transmission, if it is configured with PUSCH repetition type A, use the TDRA table for USS in Rel-15.
1. For the initial Type 1 CG PUSCH transmission with PUSCH repetition, the number of repetitions is provided via numberofrepetitions if it is present in the corresponding TDRA table; otherwise, the number of repetitions is provided by repK.
1. FFS the value range of repK is extended for R16 repetition type A and/or type B

Agreements:
1. For PUSCH repetition type B, L<=14

Agreements:
For PUSCH repetition type B, support the following frequency hopping:
1. Inter-PUSCH-repetition FH
0. Details FFS
1. Inter-slot FH
1. FFS Intra-PUSCH-repetition FH

R1-1913516
Agreements:
The column on the number of repetitions numberofrepetitions is always present in PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_1 and PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_2.
1. For DG with PUSCH repetition type A, if numberofrepetitions is present in the corresponding TDRA table, the number of repetitions is given by numberofrepetitions. Elseif the UE is configured with pusch-AggregationFactor, the number of repetitions is given by pusch-AggregationFactor. Otherwise the number of repetitions is 1.
1. For DG with PUSCH repetition type B, the number of repetitions is given by numberofrepetitions.
1. Note that pusch-TimeDomainAllocationList-ForDCIformat0_1/2 needs to be configured for PUSCH repetition type B.
Agreements:
For PUSCH repetition type A and type B, the number of bits to indicate numberofrepetitions is 3. 
1. {1, 2, [3], 4, [6], 7, [8], 12, 16} are supported.
1. FFS whether to have a limit on the number of nominal repetitions in a slot
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).
1. S is from 0 and [13], L is from [1] to 14.
0. Note: The additional restrictions for a particular waveform and/or DMRS mapping type from R15 are still applicable

Agreements:
For both DG and CG with PUSCH repetition type B, the TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.
Agreements:
For Type 1 CG with PUSCH repetition type B, introduce a new RRC parameter frequencyHopping-PUSCHRepTypeB per CG configuration to indicate the frequency hopping scheme, and reuse Rel-15 parameter frequencyHoppingOffset to determine the frequency locations.
1. For Type 1 CG with PUSCH repetition type B, if frequencyHopping-PUSCHRepTypeB is not configured, frequency hopping is not enabled.
Agreements
Introduce a new RRC parameter frequencyHopping-ForDCIFormat0_1.
1. This parameter can only be configured when PUSCHRepTypeIndicator-ForDCIFormat0_1 is set to ‘pusch-RepTypeB’.

R1-1913519	Summary #4 of PUSCH enhancements for NR eURLLC (AI 7.2.6.3)	Nokia, Nokia Shanghai Bell

Agreement (RRC impact)
For DG PUSCH with PUSCH repetition type B, if dynamic SFI is configured, introduce a first RRC parameter that indicates one pattern for invalid symbols for PUSCH transmission repetition type B applicable to both DCI format 0_1 and 0_2, and introduce a second RRC parameter for each of DCI format 0_1 and 0_2 to indicate the presence of an additional bit in the DCI to indicate whether the pattern applies or not.
1. If the first RRC parameter is not configured, semi-static flexible symbols are used for PUSCH. Segmentation occurs only around semi-static DL symbols.
1. If the first RRC parameter is configured and the additional bit exists in a DCI, 
3. Value ‘0’ means semi-static flexible symbols are used for PUSCH, and segmentation occurs only around semi-static DL symbols.
3. Value ‘1’ means that segmentation occurs around semi-static DL symbols and invalid symbols in the pattern, and the remaining symbols are used for PUSCH.
1. If the first RRC parameter is configured and the additional bit does not exist in a DCI, segmentation occurs around semi-static DL symbols and invalid symbols in the pattern, and the remaining symbols are used for PUSCH.
1. The first RRC parameter reuses the pattern definition of rateMatchPattern in time domain for PDSCH.
Note: Qualcomm has concerns over the above feature in terms of UE complexity. Majority of companies do not see this issue.

Agreement
For CG PUSCH with PUSCH repetition type B, if dynamic SFI is configured, segmentation occurs at least around semi-static DL symbols, which results in actual repetitions.
1. If dynamic SFI is received for the entire duration of an actual repetition, an actual repetition is not transmitted if it conflicts with a dynamic DL/flexible symbol.
1. If dynamic SFI is not received for at least one symbol of an actual repetition, an actual repetition is not transmitted if it conflicts with a semi-static flexible symbol.
1. FFS the handling of semi-statically configured invalid symbols for PUSCH repetition type B transmissions (if supported)
Note that the cancellation behavior is the same as Rel-15, including Rel-15 cancellation timeline



Agreement
For DG PUSCH with PUSCH repetition type B, the RV for the first repetition is provided by DCI, and RV cycling is done across the repetitions using the RV sequence of {0, 2, 3, 1}.
1. FFS “repetition” means nominal or actual repetition
0. FFS In case “repetition” means nominal repetition, whether the same RV applies to all the actual repetitions corresponding to a nominal repetition.

Agreements:
For CG PUSCH with PUSCH repetition type B, RV cycling is done across repetition following the sequence in repK-RV,
1. the first repetition uses the first value in repK-RV
1.  “repetition” means actual repetition




Agreements from RAN1#98bis:
	Agreements:
· Do not support PUSCH mapping type A for Option 4.

R1-1911631
Agreements:
· Rel-16 enhanced PUSCH scheme (including dynamic indication of the number of repetitions) is supported for DCI format 0_1 and new UL DCI format (for DG and type 2 CG).
· Rel-16 enhanced PUSCH scheme is not supported for DCI format 0_0 for DG and type 2 CG

Agreements:
For the dynamic indication of the number of repetitions for dynamic grant:
· Jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table 
· The maximum TDRA table size is increased to 64
· No other spec impact is expected
Agreements:
· Support dynamic indication of the number of repetitions for Rel-15 PUSCH with slot aggregation using DCI formats 0_1 & the new UL DCI format
· The dynamic indication is done by using the same Rel-16 mechanism (Jointly coding the number of repetitions with SLIV in TDRA table)


Agreements:
For frequency hopping for Rel-16 PUSCH, the number of actual hopping locations in frequency is 2.

Agreements:
In case frequency hopping is enabled for Rel-16 PUSCH, to determine the frequency locations of the two hops, reuse Rel-15 RRC parameters and equations for format 0_1, and introduce new RRC parameters (same as those of Rel-15) for new DCI UL format. 
· FFS time domain hopping pattern
Agreements:
In terms of how to interpret L and K for Rel-16 PUSCH transmissions (for both DG & CG), Alt. 1 is adopted. 
· That is, for the Rel-16 PUSCH with enhanced repetition transmission, the time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.

[bookmark: _Hlk24016570]R1-1911701
Conclusion:
Definitions:
· “Rel-16 PUSCH transmission scheme”: Option 4
· “Rel-15 PUSCH transmission scheme”: the transmission is done according to Rel-15 behavior, either with or without slot aggregation. With slot aggregation, the number of repetitions can be either semi-statically configured (as in Rel-15) or dynamically indicated (as agreed for Rel-16).

Agreements:
For DG and retransmission of CG, introduce one RRC parameter for each of the DCI format 0_1 and the new UL DCI format, to indicate whether UE follows the behavior for “Rel-16 PUSCH transmission scheme” or the behavior for “Rel-15 PUSCH transmission scheme”.
· FFS: whether to restrict that “Rel-16 PUSCH transmission scheme” cannot be enabled for both DCI formats simultaneously 
For Type 1 CG, introduce an RRC parameter per CG configuration to indicate whether UE follows the behavior for “Rel-16 PUSCH transmission scheme” or the behavior for “Rel-15 PUSCH transmission scheme”.

Agreements:
For Type 2 CG, UE uses the PUSCH transmission scheme (“Rel-16 PUSCH transmission scheme” or “Rel-15 PUSCH transmission scheme”) associated with the activating DCI format.
Agreements:
For the interaction with DL/UL directions, if dynamic SFI is configured, Option 1-4 is not further considered for both DG and CG
For the interaction with DL/UL directions, if dynamic SFI is configured, Option 1-2 is not further considered for DG.

Agreements:
For the interaction with DL/UL directions, if dynamic SFI is configured, Option 2-2 and 2-3 is not further considered for DG.

Agreements:
· 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




Agreements from RAN1#98:
	Agreements:
In terms of how to interpret L and K for all PUSCH transmissions, down-select between the following two:
· Alt 1: The time window within which valid symbols are used for transmission is L*K.
· FFS the definition of “valid symbols”
· Alt 2: The time window within which valid symbols are used for transmission can be longer than L*K symbols, and it is extended at least in case of semi-static DL symbols.
· FFS extension of the time window in case of dynamic DL symbols and/or semi-static flexible symbols and/or reserved symbols (if defined) and/or SSB symbols and/or type-0 CSS in CORESET#0 (as indicated by MIB)
· FFS the definition of “valid symbols”
· FFS whether to define a maximum time window size and if so, details
Conclusion:
In terms of how to handle the interaction of enhanced PUSCH with DL/UL directions, consider the following options:
· For DG PUSCH
· If dynamic SFI is not configured,
· Semi-static flexible symbols are used for PUSCH. Segmentation occurs only around semi-static DL symbols.
· If dynamic SFI is configured
· Option 1: behavior not dependent on dynamic SFI
· Option 1-1: Semi-static flexible symbols are used for PUSCH. Segmentation occurs only around semi-static DL symbols.
· FFS whether the conflict between dynamic SFI and symbols used for PUSCH transmission is considered as an error case, e.g.
· Option 1-1a: The UE does not expect any semi-static flexible symbol to be indicated as DL within the PUSCH transmission time window.
· Option 1-1b: No error case is defined and in general all semi-static flexible symbols are used for PUSCH within the PUSCH transmission time window.
· Option 1-2: Semi-static DL/flexible symbols are not used for PUSCH. Segmentation occurs around semi-static DL/flexible symbols.
· Option 1-3: Dynamic indication in UL grant on which set of semi-static flexible symbols are used for PUSCH. Segmentation occurs around semi-static DL and the dynamically indicated invalid symbols.
· [bookmark: _Hlk21161497]Option 1-4: Pre-defined rules to determine which set of semi-static flexible symbols are used for PUSCH. Segmentation occurs around semi-static DL and the invalid symbols as defined in the rules.
· Option 2: the UE uses SFI to determine the symbols to transmit
· In case SFI is configured and received 
· Option 2-1: Segmentation occurs around semi-static DL symbols and dynamic DL/flexible symbols
· Option 2-2: Dynamic flexible symbols are used for PUSCH. Segmentation occurs around semi-static DL symbols and dynamic DL symbols
· Option 2-3: Dynamic flexible symbols are used for PUSCH. A repetition is not transmitted if it conflicts with a dynamic DL symbol.
· Option 2-4: A repetition is not transmitted if it conflicts with a dynamic DL/flexible symbol
· In case SFI is configured and not received
· A repetition is not transmitted if it conflicts with a semi-static flexible symbol.
· For CG PUSCH other than the first Type 2 CG PUSCH (including all the repetitions) activated by an UL grant
· If dynamic SFI is not configured,
· Semi-static flexible symbols are used for PUSCH. Segmentation occurs only around semi-static DL symbols.
· If dynamic SFI is configured
· Option 1: behavior not dependent on dynamic SFI
· Option 1-1: Semi-static flexible symbols are used for PUSCH. Segmentation occurs only around semi-static DL symbols.
· This does not seem to make much sense for CG. If semi-static flexible symbols are always used for CG PUSCH, the gNB can essentially configure these symbols as UL in semi-static configuration. – no need for this option?
· Option 1-2: Semi-static DL/flexible symbols are not used for PUSCH. Segmentation occurs around semi-static DL/flexible symbols.
· Option 1-3 from DG is not applicable for CG.
· Option 1-4: Pre-defined rules to determine which set of semi-static flexible symbols are used for PUSCH. Segmentation occurs around semi-static DL and the invalid symbols as defined in the rules.
· Option 2: the UE uses SFI to determine the symbols to transmit
· In case SFI is configured and received 
· Option 2-1: Segmentation occurs around semi-static DL symbols and dynamic DL/flexible symbols
· Option 2-2 does not make sense for CG. (Dynamic flexible symbols are used for PUSCH. Segmentation occurs around semi-static DL symbols and dynamic DL symbols)
· Option 2-3 does not make sense for CG. (Dynamic flexible symbols are used for PUSCH. A repetition is not transmitted if it conflicts with a dynamic DL symbol.)
· Option 2-4: a repetition is not transmitted if it conflicts with a semi-static DL symbol and a dynamic DL/flexible symbol
· In case SFI is configured and not received
· A repetition is not transmitted if it conflicts with a semi-static flexible symbol.
· For the first Type 2 CG PUSCH (including all the repetitions) activated by an UL grant,
· Alt 1: same behavior as DG PUSCH
· Alt 2: same behavior as CG PUSCH without an associated UL grant
· …
· FFS: in case of a repetition not being transmitted (as in the above bullets), whether a repetition is a nominal repetition or a repetition after segmentation due to semi-static DL symbol(s)/slot boundary
· FFS: whether to postpone or not, and if yes, under what condition(s)
· FFS: whether/how guard period is handled
· Note that segmentation at slot boundary is always performed, even though it is not explicitly mentioned in the bullets above.
· FFS: the handling of conflict with SSB/PRACH symbols, the handling of conflict with semi-statically configured DL reception, etc.
· Other options are not precluded



Agreements from RAN1#97:
	Agreements:
· Adopt option 4 with the following update:
· The time domain resource assignment (TDRA) field in the DCI or the TDRA parameter in the type 1 configured grant indicates the resource for the first “nominal” repetition.
· FFS the detailed interaction with the procedure of UL/DL direction determination
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