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1. Background
Following draft CRs related to UL transmission procedure are summarized in this document.
	TDoc
	Title
	Source
	Agenda item

	R1-1905176
	Clarification on CG transmission opportunities
	Ericsson
	7.1.3

	R1-1905177
	Clarification on DL-SPS transmission
	Ericsson
	7.1.3

	R1-1905174
	Clarification on Type2 configured grant
	Ericsson
	7.1.3

	R1-1905253
	Correction on redundancy version for configured grant
	Huawei, HiSilicon
	7.1.3

	R1-1905244
	Correction on UE DM-RS transmission procedure for SP-CSI-RNTI
	Huawei, HiSilicon
	7.1.3

	R1-1905104
	Draft CR on DMRS transmission
	CATT
	7.1.2



2. UL configured grant
R1-1905176 (UL CG transmission opportunities, Ericsson)
Reason for change:
· The current formulation of Type2/Type1 configured grant transmission occasion in 38.321 gives impression that cross slot boundary PUSCH transmission for CG is allowed and such transmission is expected/accumulated by MAC. In 38.214, UE behaviour for CG PUSCH transmission is not really clear. Valid PUSCH transmission is only captured for dynamic PUSCH transmission, not the CG transmission.
Summary of change:
· Clarification is needed in 38.214 to define UE behaviour for CG PUSCH transmission when at one of the transmission occasions defined by 38.321 UE cannot perform a transmission of duration indicated by activation DCI or RRC configuration due to lack of available uplink symbols.
	6.1.2.3.1	Transport Block repetition for uplink transmissions with a configured grant
The higher layer configured parameters repK and repK-RV define the K repetitions to be applied to the transmitted transport block, and the redundancy version pattern to be applied to the repetitions. If the parameter repK is not provided in the configuredGrantConfig, the redundancy version for uplink transmissions with a configured grant shall be set to 0. Otherwise, for the nth transmission occasion among K repetitions, n=1, 2, …, K, it is associated with (mod(n-1,4)+1)th value in the configured RV sequence. The initial transmission of a transport block may start at 
-	the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},
-	any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},
-	any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K=8. 
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 or 0_1, whichever is reached first. 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 according to subclause 5.8.2 of [10, TS 38.321], the number of symbols available for the PUSCH transmission is smaller than transmission duration L indicated by a row in resource allocation table at activation or configuration of CG transmission, the UE does not transmit the PUSCH in the transmission occasion.
[bookmark: _Hlk512975987]For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when the UE is configured with repK > 1, the UE shall repeat the TB across the repK consecutive slots applying the same symbol allocation in each slot. If the UE procedure for determining slot configuration, as defined in subclause 11.1 of [6, TS 38.213], determines symbols of a slot allocated for PUSCH as downlink symbols, the transmission on that slot is omitted for multi-slot PUSCH transmission. 



PUSCH transmission across slot boundary is not allowed in Rel.15. For dynamic grant PUSCH and for initial PUSCH transmission of a Type2 configured grant PUSCH in response to an activation DCI, the resource allocation is according to SLIV indicated by the DCI and therefore, the transmission can never cross a slot boundary, as specified in 6.1.2.1 of 38.214. On the other hand, For a PUSCH with Type1 configured grant or a PUSCH with Type2 configured grant which is not associated with an activation DCI, ‘periodicity’ in configuredGrantConfig is also used to determine the transmission occasion. There are some cases where one of transmission occasions could be cross slot boundary as illustrated in R1-1905173;
· The parameter periodicity is set to 2 symbols.
· Activation DCI or timeDomainAllocation indicates/configures PUSCH transmission with starting symbol #1 and duration of 2 symbols.
[image: ]
Figure 1: CG transmission opportunities described in 38.321 [R1-1905173]
In order to prevent this, there are some possible solutions:
Opt.1: Specify that a UE does not expect to be indicated or configured with a PUSCH SLIV and periodicity such that one of transmission occasions cross slot boundary.
Opt.2: Specify that if a UE is indicated or configured with a PUSCH SLIV and periodicity such that one of transmission occasions cross slot boundary, the UE does not transmit a PUSCH on the transmission occasion which is cross slot boundary.
Suggestion:
· Discuss option 1 and option 2.
	Company
	View

	CATT
	We think gNB should guarantee that no PUSCH transmission occasion would go cross slot boundary. We don’t think specification change is not necessary. If needed, we can have the clarification in chairman notes. 

	QCOM
	The following agreement precluding any TB from crossing slot boundaries was made in RAN1 AH1801:
[image: cid:image001.png@01D4EBA6.575936B0]
We prefer addressing this issue with a general statement precluding a TB from crossing slot boundaries instead of adding this condition on a case-by-case basis, potentially missing some as was identified in this CR. The following can be added to Subclause 5.1 in 38.214:
    A UE is not expected to receive a PDSCH whose symbols are in more than one slot.
Similarly, the following can be added to Subclause 6.1 in 38.214:
    A UE is not expected to transmit a PUSCH whose symbols are in more than one slot.

Option 1 in the above goes against the agreement from AH1801.

	ZTE
	We support this CR in general with a bit change on the wording like Option2. In our views, PUSCH transmission is not allowed to be across slot boundary, but configurations like the example shown in Figure 1 is valid and very useful per our understanding. For example, the unused transmission occasions due to across slot boundary can be configured for SRS or PUCCH transmission. Otherwise, SRS cannot be configured together with 2-OS configured grant PUSCH with a period of 2-OS since now there is no special handling of collision of SRS and PUSCH. 

	Ericsson
	In 38.214, 5.1.2.1 and 6.1.2.1, the valid S and L combination of dynamic transmission is clearly defined by tables. We would not prefer to add any further clarification to the dynamic resource allocation.
Resource allocation for CG is discussed separately in 6.1.2.3, there the UE behavior shall be further clarified. And RAN2 specs shall take into account the RAN1 decision and the expected UE behavior.



R1-1905253 (RVs for UL configured grant, Huawei)
Reason for change:
· There is a misalignment between TS 38.331 and TS 38.214 on RV determination for configured grant when repK in configuredGrantConfig is set to n1. In TS 38.331, the repK field is mandatory present and if the value is set to n1, the repK-RV field is absent. However in TS 38.214, it is described as “If the parameter repK is not provided in the configuredGrantConfig”, which is not consistent with TS 38.331 and leads to undefined UE behaviour for determining the RV when repK is set to n1.
Summary of change:
· Correct “repK” as “repK-RV” in 38.214 as following:
	6.1.2.3.1	Transport Block repetition for uplink transmissions with a configured grant
The higher layer configured parameters repK and repK-RV define the K repetitions to be applied to the transmitted transport block, and the redundancy version pattern to be applied to the repetitions. If the parameter repK-RV is not provided in the configuredGrantConfig, the redundancy version for uplink transmissions with a configured grant shall be set to 0. Otherwise, for the nth transmission occasion among K repetitions, n=1, 2, …, K, it is associated with (mod(n-1,4)+1)th value in the configured RV sequence. The initial transmission of a transport block may start at 
· the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},
· any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},
· any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K=8. 



Suggestion:
· Adopt the CR.
	Company
	View

	CATT
	We think the CR should be adopted.

	QCOM
	We’re ok with the change.

	ZTE
	We think this correction is needed. 

	Ericssion
	We are OK with the correction.



3. DL SPS and Type 2 configured grant
R1-1905177 (DL SPS transmission, Ericsson)
R1-1905174 (Type2 configured grant, Ericsson)

Reason for change:
· From chapter 5.8.1 in 38.321 the “first transmission” of PDSCH is used as a reference to derive the Nth downlink assignment occurrence for DL-SPS. However, in 38.214, “first transmission” of DL-SPS is not clarified. It is necessary to capture the “first transmission” in 38.214 to prevent ambiguity.
· From chapter 5.8.2 in 38.321 the “first transmission” of Type 2 CG is used as a reference to derive the Nth transmission occasion for re-occurrent of PUSCH transmission. However, in 38.214, “first transmission” of Type2 CG is not clarified. It is necessary to capture the “first transmission” in 38.214 to prevent ambiguity.
Summary of change:
· Clarify in 38.214 the “first transmission” that refers to 38.321 and to be used to derive the DL-SPS assignment transmission occasion.
· Clarification in 38.214 to for Type 2 CG transmission, that the transmission occasions shall be referred to 38.321 with SFNstart time , slotstart time, and symbolstart time  indicated in activation DCI to derive transmission occasions.
	[bookmark: _Toc4508088]5.1	UE procedure for receiving the physical downlink shared channel
[bookmark: _Hlk498410788]For downlink, a maximum of 16 HARQ processes per cell is supported by the UE. The number of processes the UE may assume will at most be used for the downlink is configured to the UE for each cell separately by higher layer parameter nrofHARQ-ProcessesForPDSCH, and when no configuration is provided the UE may assume a default number of 8 processes.
A UE shall upon detection of a PDCCH with a configured DCI format 1_0 or 1_1 decode the corresponding PDSCHs as indicated by that DCI. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to receive a PDSCH that overlaps in time with another PDSCH. The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Subclause 9.2.3 of [6]. The UE is not expected to receive a first PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and a second PDSCH starting later than the first PDSCH with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start receiving a first PDSCH starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH that ends later than symbol i. For any PDSCH corresponding to SI-RNTI, the UE is not expected to decode a re-transmission of an earlier PDSCH with a starting symbol less than N symbols after the last symbol of that PDSCH, where the value of N depends on the PDSCH subcarrier spacing configuration , with N=13 for =0, N=13 for =1, N=20 for =2, and N=24 for =3.
[bookmark: _Hlk497209675]When receiving PDSCH scheduled with SI-RNTI or P-RNTI, the UE may assume that the DM-RS port of PDSCH is quasi co-located with the associated SS/PBCH block with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable.
When receiving PDSCH scheduled with RA-RNTI the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block or the CSI-RS resource the UE used for RACH association and transmission with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable. When receiving a PDSCH scheduled with RA-RNTI in response to a random access procedure triggered by a PDCCH order which triggers non-contention based random access procedure for the SpCell [10, TS 38.321], the UE may assume that the DM-RS port of the received PDCCH order and the DM-RS ports of the corresponding PDSCH scheduled with RA-RNTI are quasi co-located with the same SS/PBCH block or CSI-RS with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable.
When receiving PDSCH in response to a PUSCH transmission scheduled by a RAR UL grant or corresponding PUSCH retransmission the UE may assume that the DM-RS port of PDSCH is quasi co-located with the SS/PBCH block the UE selected for RACH association and transmission with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable.
If the UE is not configured for PUSCH/PUCCH transmission for at least one serving cell configured with slot formats comprised of DL and UL symbols, and if the UE is not capable of simultaneous reception and transmission on serving cell c1 and serving cell c2, the UE is not expected to receive PDSCH on serving cell c1 if the PDSCH overlaps in time with SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) on serving cell c2 not configured for PUSCH/PUCCH transmission.
The UE is not expected to decode a PDSCH scheduled in the primary cell with C-RNTI or MCS-C-RNTI and another PDSCH scheduled in the primary cell with CS-RNTI if the PDSCHs partially or fully overlap in time.
The UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI if another PDSCH in the same cell scheduled with RA-RNTI partially or fully overlap in time. 
The UE in RRC_IDLE and RRC_INACTIVE modes shall be able to decode two PDSCHs each scheduled with SI-RNTI, P-RNTI, RA-RNTI or TC-RNTI, with the two PDSCHs partially or fully overlapping in time in non-overlapping PRBs.
On a frequency range 1 cell, the UE shall be able to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI and, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI that partially or fully overlap in time in non-overlapping PRBs, unless the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI requires Capability 2 processing time according to subclause 5.3 in which case the UE may skip decoding of the scheduled PDSCH with C-RNTI, MCS-C-RNTI, or CS-RNTI. 
On a frequency range 2 cell, the UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI if in the same cell, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI partially or fully overlap in time in non-overlapping PRBs. 
The UE is expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI during a process of autonomous SI acquisition. 
If the UE is configured by higher layers to decode a PDCCH with its CRC scrambled by a CS-RNTI, the UE shall receive PDSCH transmissions without corresponding PDCCH transmissions using the higher-layer-provided PDSCH configuration for those PDSCHs. The frequency resource allocation is determined from the activation DCI, as defined in subclause 10.2 of [6, TS 38.213] following 5.1.2.2; and the time resource allocation follows the higher layer configuration according to subclause 5.8.1 of [10, TS 38.321], where the time resource allocation of the first transmission of PDSCH is determined from the activation DCI following 5.1.2.1.



As draft CR pointed out, the term “first PDSCH transmission” is used in 321:
	After a downlink assignment is configured for SPS, the MAC entity shall consider sequentially that the Nth downlink assignment occurs in the slot for which:
(numberOfSlotsPerFrame × SFN + slot number in the frame) =
[(numberOfSlotsPerFrame × SFNstart time + slotstart time) + N × periodicity × numberOfSlotsPerFrame / 10] modulo (1024 × numberOfSlotsPerFrame)
where SFNstart time and slotstart time are the SFN and slot, respectively, of the first transmission of PDSCH where the configured downlink assignment was (re-)initialised.



As above, the first transmission of PDSCH is defined as the PDSCH where the configured downlink assignment was (re-)initialized, where the configured downlink assignment (re-)initialization is specified as following:
	3>	else if PDCCH content indicates SPS activation:
4>	store the downlink assignment for this Serving Cell and the associated HARQ information as configured downlink assignment;
4>	initialise or re-initialise the configured downlink assignment for this Serving Cell to start in the associated PDSCH duration and to recur according to rules in subclause 5.8.1;


Therefore, the first PDSCH transmission itself is already clear. If 38.214 uses “the first PDSCH transmission”, 38.321 should be referred to.
The CR additionally proposes to clarify FDRA and TDRA for SPS PDSCH is based on the indication in the activation DCI. The current specification of frequency/time-domain resource allocation in 38.214 Sections 5.1.2 and 6.1.2 are applicable not only for C-RNTI but also for CS-RNTI. Then, 38.321 specifies to (re-)initialize the configured downlink assignment for this serving cell to start in the associated PDSCH duration and to recur. In other words, the intended UE behavior seems already clear from the existing specs. 
Suggestion:
· The CR is not adopted.
	Company
	View

	CATT
	We think the current spec is clear so that the CR is not needed.

	QCOM
	We think this CR should be jointly discussed with R1-1905174, which proposes a similar change for Type 2 configured grant, and a joint decision should be made.


	ZTE
	Agree with DOCOMO and CATT. The current spec is already clear. 

	Ericsson
	We would like to “nail down” the “first transmission” term used in 38.321 in RAN1 specs.
------------------------------Quoted from 38.321
After a downlink assignment is configured for SPS, the MAC entity shall consider sequentially that the Nth downlink assignment occurs in the slot for which:
(numberOfSlotsPerFrame × SFN + slot number in the frame) =
[(numberOfSlotsPerFrame × SFNstart time + slotstart time) + N × periodicity × numberOfSlotsPerFrame / 10] modulo (1024 × numberOfSlotsPerFrame)
where SFNstart time and slotstart time are the SFN and slot, respectively, of the first transmission of PDSCH where the configured downlink assignment was (re-)initialised.




4. SP-CSI-RNTI
R1-1905244 and R1-1905104 (DMRS for SP-CSI-RNTI)  these two CRs will be handed in MIMO DMRS maintenance session
Reason for change:
· Current specification doesn’t include the case of PUSCH scheduled by DCI format 0_1 with CRC scrambled with SP-CSI-RNTI for UE DM-RS transmission procedure for PUSCH, which leads to incomplete function of SP CSI reporting.
Summary of change:
· Add “SP-CSI-RNTI” in section 6.2.2 as following:
	[bookmark: _Toc4508169]6.2.2	UE DM-RS transmission procedure
When transmitted PUSCH is neither scheduled by DCI format 0_1 with CRC scrambled by C-RNTI, CS-RNTI, SP-CSI-RNTI or MCS-C-RNTI, nor corresponding to a configured grant, the UE shall use single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 0 and the remaining REs not used for DM-RS in the symbols are not used for any PUSCH transmission except for PUSCH with allocation duration of 2 or less OFDM symbols with transform precoding disabled, additional DM-RS can be transmitted according to the scheduling type and the PUSCH duration as specified in Table 6.4.1.1.3-3 of [4, TS38.211] for frequency hopping disabled and as specified in Table 6.4.1.1.3-6 of [4, TS38.211] for frequency hopping enabled, and 
If frequency hopping is disabled:
· The UE shall assume dmrs-AdditionalPosition equals to 'pos2' and up to two additional DM-RS can be transmitted according to PUSCH duration, or
If frequency hopping is enabled:
· The UE shall assume dmrs-AdditionalPosition equals to 'pos1' and up to one additional DM-RS can be transmitted according to PUSCH duration.
When transmitted PUSCH is scheduled by activation DCI format 0_0 with CRC scrambled by CS-RNTI, the UE shall use single symbol front-loaded DM-RS of configuration type provided by higher layer parameter dmrs-Type in configuredGrantConfig on DM-RS port 0 and the remaining REs not used for DM-RS in the symbols are not used for any PUSCH transmission except for PUSCH with allocation duration of 2 or less OFDM symbols with transform precoding disabled, and additional DM-RS with dmrs-AdditionalPosition  from configuredGrantConfig can be transmitted according to the scheduling type and the PUSCH duration as specified  in Table 6.4.1.1.3-3 of [4, TS38.211] for frequency hopping disabled and as specified in Table 6.4.1.1.3-6 of [4, TS38.211] for frequency hopping enabled.
For the UE-specific reference signals generation as defined in Subclause 6.4.1.1 of [4, TS 38.211], a UE can be configured by higher layers with one or two scrambling identity(s), i = 0,1 which are the same for both PUSCH mapping Type A and Type B.
When transmitted PUSCH is scheduled by DCI format 0_1 with CRC scrambled by C-RNTI, CS-RNTI, SP-CSI-RNTI or MCS-RNTI, or corresponding to a configured grant,
· the UE may be configured with higher layer parameter dmrs-Type in DMRS-UplinkConfig, and the configured DM-RS configuration type is used for transmitting PUSCH in as defined in Subclause 6.4.1.1 of [4, TS 38.211].
· the UE may be configured with the maximum number of front-loaded DM-RS symbols for PUSCH by higher layer parameter maxLength in DMRS-UplinkConfig.
-	if maxLength is not configured, single-symbol DM-RS can be scheduled for the UE by DCI or configured by the configured grant configuration, and the UE can be configured with a number of additional DM-RS for PUSCH by higher layer parameter dmrs-AdditionalPosition, which can be 'pos0', 'pos1', 'pos2', 'pos3'. 
-	if maxLength is configured, either single-symbol DM-RS or double symbol DM-RS can be scheduled for the UE by DCI or configured by the configured grant configuration, and the UE can be configured with a number of additional DM-RS for PUSCH by higher layer parameter dmrs-AdditionalPosition, which can be 'pos0' or 'pos1'.
-	and, the UE shall transmit a number of additional DM-RS as specified in Table 6.4.1.1.3-3 and Table 6.4.1.1.3-4 in -Subclause 6.4.1.1.3 of [4, TS 38.211].
If a UE transmitting PUSCH is configured with the higher layer parameter phaseTrackingRS in DMRS-UplinkConfig, the UE may assume that the following configurations are not occurring simultaneously for the transmitted PUSCH
· any DM-RS ports among 4-7 or 6-11 for DM-RS configurations type 1 and type 2, respectively are scheduled for the UE and PT-RS is transmitted from the UE.
For PUSCH scheduled by DCI format 0_1, by activation DCI format 0_1 with CRC scrambled by CS-RNTI, or configured by configured grant Type 1 configuration, the UE shall assume the DM-RS CDM groups indicated in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 of Subclause 7.3.1.1 of [5, TS38.212] are not used for data transmission, where "1", "2" and "3" for the number of DM-RS CDM group(s) correspond to CDM group 0, {0,1}, {0,1,2}, respectively. 
For PUSCH scheduled by DCI format 0_0 or by activation DCI format 0_0 with CRC scrambled by CS-RNTI, the UE shall assume the number of DM-RS CDM groups without data is 1 which corresponds to CDM group 0 for the case of PUSCH with allocation duration of 2 or less OFDM symbols with transform precoding disabled, the UE shall assume that the number of DM-RS CDM groups without data is 3 which corresponds to CDM group {0,1,2} for the case of PUSCH scheduled by activation DCI format 0_0 and the dmrs-Type in cg-DMRS-Configuration equal to 'type2' and the PUSCH allocation duration being more than 2 OFDM symbols, and the UE shall assume that the number of DM-RS CDM groups without data is 2 which corresponds to CDM group {0,1} for all other cases.



For uplink DM-RS with PUSCH, the UE may assume the ratio of PUSCH EPRE to DM-RS EPRE ( [dB]) is given by Table 6.2.2-1 according to the number of DM-RS CDM groups without data. The DM-RS scaling factor  specified in subclause 6.4.1.1.3 of [4, TS 38.211] is given by .
Table 6.2.2-1: The ratio of PUSCH EPRE to DM-RS EPRE
	Number of DM-RS CDM groups without data
	DM-RS configuration type 1
	DM-RS configuration type 2

	1
	0 dB
	0 dB

	2
	-3 dB
	-3 dB

	3
	-
	-4.77 dB







Suggestion:
· Adopt the CR.
	Company
	View

	CATT
	We have a draft CR in R1-1905104 under MIMO session for the same issue since there is no agreement on DMRS design for SP-CSI-RNTI. The proposals are quite similar as that from this CR except we additionally correct a typo of “MCS-RNTI” to “MCS-C-RNTI”. Coordination is needed to avoid duplicate CRs.

	QCOM
	We share CATT’s view.

	ZTE 
	Fine with this CR.  Coordination is needed as CATT mentioned. 
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e The UE is not expected to transmit or receive any TB across slot boundaries, where the slot boundary is
determined by the numerology associated with the transmission or the reception
o For the case of TB repetition, each repetition of the TB does not cross slot boundaries
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