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	Reason for change:
	Issue 1:

In 38.214, a second PDSCH/PUSCH should not start earlier than the ending symbol of a first PDSCH/PUSCH. This description does not preclude the case that the second PDSCH/PUSCH starts at the ending symbol of the first PDSCH/PUSCH as shown in the figure below. However, multiple unicast PDSCHs/PUSCHs overlapping in time is not supported in Rel-15.
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Issue 2:

A UE can receive up to two PDCCHs scheduling unicast PDSCHs/PUSCHs in the same monitoring occasion for TDD. As shown in the figure below if two PDCCHs end in the same symbol, either the earlier or the later PDSCH/PUSCH can be considered as the first PDSCH/PUSCH according to the respective descriptions in Sections 5.1 and 6.1. If the latter one is considered as the first PDSCH/PUSCH, scheduling of the earlier PDSCH/PUSCH is not allowed since the corresponding scheduling PDCCH does not end earlier than the ending symbol of the PDCCH scheduling the later PDSCH/PUSCH.
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	Summary of change:
	1)    To accurately describe exclusion of overlapping unicast PDSCHs/PUSCHs in a cell, preclude the case that a second PDSCH/PUSCH starts at the ending symbol of a first PDSCH/PUSCH.

2)    Support the case that two PDCCHs scheduling non-overlapping PDSCHs/PUSCHs can be received in the same monitoring occasion.
3)    New sentences are added to preclude the overlapping unicast PDSCHs/PUSCHs in time for DL and UL respectively.

	
	

	Consequences if not approved:
	1)   There may be misinterpretation that multiple unicast PDSCHs/PUSCHs may have time domain overlaps. 
2)  Two PDCCHs scheduling unicast PDSCHs/PUSCHs in the same monitoring occasion for TDD is not supported.
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	Other comments:
	Impact analysis for 1st issue:

This is a relaxation on the UE behavior from the current specification, which allows corner case that already has an infeasible expection on UE implementation. Scheduling restrictions would be needed for gNBs based on current specification.

Impact analysis for 2nd issue:
Although this is a functional change to current specifications, the current text is not reflective of the intention from previous agreements regarding the mandatory UE support for control channel procedures and UL scheduling in TDD spectrum as well as the optional UE support for control channel procedures and DL scheduling. It is likely the understanding from current implementations that the current text was captured in error, and that mandatory support on TDD should not be so restrictive. Moreover, in the unlikely case UE implementations have this limitation, networks can still differentiate whether such a UE implementations exist through their scheduler implementation.


----------------------------------------------------------------Start of 1st change----------------------------------------------------------
5.1
UE procedure for receiving the physical downlink shared channel

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 PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and another PDSCH in slot after slot i 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.

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, 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 scheduled with TC-RNTI 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.

----------------------------------------------------------------End of 1st change-----------------------------------------------------------
---------------------------------------------------------------Start of 2nd change-----------------------------------------------------------
6.1
UE procedure for transmitting the physical uplink shared channel

PUSCH transmission(s) can be dynamically scheduled by an UL grant in a DCI, or the transmission can correspond to a configured grant Type 1 or Type 2. The configured grant Type 1 PUSCH transmission is semi-statically configured to operate upon the reception of higher layer parameter of configuredGrantConfig including rrc-ConfiguredUplinkGrant without the detection of an UL grant in a DCI. The configured grant Type 2 PUSCH transmission is semi-persistently scheduled by an UL grant in a valid activation DCI according to Subclause 10.2 of [6, TS 38.213] after the reception of higher layer parameter configurdGrantConfig not including rrc-ConfiguredUplinkGrant.

For the PUSCH transmission corresponding to a configured grant, the parameters applied for the transmission are provided by configuredGrantConfig expect for dataScramblingIdentityPUSCH, txConfig, codebookSubset, maxRank, scaling of UCI-OnPUSCH, which are provided by pusch-Config. If the UE is provided with transformPrecoder in configuredGrantConfig, the UE applies the higher layer parameter tp-pi2BPSK, if provided in pusch-Config, according to the procedure described in Subclause 6.1.4 for the PUSCH transmission corresponding to a configured grant. 

For the PUSCH retransmission scheduled by a PDCCH with CRC scrambled by CS-RNTI with NDI=1, the parameters in pusch-Config are applied for the PUSCH transmission except for p0-NominalWithoutGrant, p0-PUSCH-Alpha, powerControlLoopToUse, pathlossReferenceIndex described in Subclause 7.1 of [6, TS 38.213], mcs-Table, mcs-TableTransformPrecoder described in Subclause 6.1.4.1 and transformPrecoder described in Subclause 6.1.3.
A UE shall upon detection of a PDCCH with a configured DCI format 0_0 or 0_1 transmit the corresponding PUSCH as indicated by that DCI. Upon detection of a DCI format 0_1 with "UL-SCH indicator" set to "0" and with a non-zero "CSI request" where the associated "reportQuantity" in CSI-ReportConfig set to "none" for all CSI report(s) triggered by "CSI request" in this DCI format 0_1, the UE ignores all fields in this DCI except the "CSI request" and the UE shall not transmit the corresponding PUSCH as indicated by this DCI format 0_1. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to transmit a PUSCH that overlaps in time with another PUSCH. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH that ends later than symbol i. The UE is not expected to be scheduled to transmit another PUSCH by DCI format 0_0 or 0_1 scrambled by C-RNTI or MCS-C-RNTI for a given HARQ process until after the end of the expected transmission of the last PUSCH for that HARQ process.

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 PUCCH resource with the lowest ID within the active UL BWP of the cell, as described in sub-clause 9.2.1 of [6, TS 38.213]. 

For uplink, 16 HARQ processes per cell is supported by the UE.

---------------------------------------------------------------End of 2nd change-----------------------------------------------------------
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