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1 [bookmark: _Ref1160581]Introduction
It is commonly understood that once slot-aggregation is enabled with a number of slot-level repetitions, the UE expects to receive or transmit PDSCH/PUSCH respectively using the configured number of repetitions. 
[bookmark: _GoBack]However, it is not clear whether or not such multi-slot PDSCH/PUSCH can be triggered by only the configurable DCI formats (formats 0_1/1_1) or by both the configurable and fallback DCI formats (formats 0_0/1_0). 
In this contribution, we discuss the possible interpretations and their implications for support of slot aggregation when PDSCH/PUSCH is scheduled using different DCI formats considering existing related descriptions in 3GPP TS 38.214 and TS 38.213. 
2 Discussion
TS38.214 states the following on UE behavior for slot aggregation for PDSCH and PUSCH respectively. For PDSCH:
	When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCH scheduled without corresponding PDCCH transmission using SPS-config, if the UE is configured with pdsch-AggregationFactor, the same symbol allocation is applied across the pdsch-AggregationFactor consecutive slots. The UE may expect that the TB is repeated within each symbol allocation among each of the pdsch-AggregationFactor consecutive slots and the PDSCH is limited to a single transmission layer. The redundancy version to be applied on the nth transmission occasion of the TB is determined according to table 5.1.2.1-2.



For PUSCH:
	When transmitting PUSCH scheduled by PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, if the UE is configured with pusch-AggregationFactor, the same symbol allocation is applied across the pusch-AggregationFactor consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the pusch-AggregationFactor consecutive slots applying the same symbol allocation in each slot. The redundancy version to be applied on the nth transmission occasion of the TB is determined according to table 6.1.2.1-2.



As can be seen from the above, it does not restrict usage of either configurable or fallback DCI formats. 

However, in TS38.213, Section 11.1, the following is stated w.r.t. PDSCH/PUSCH with slot aggregation in relation to slot format configurations:
	If a UE is scheduled by a DCI format 1_1 to receive PDSCH over multiple slots, and if TDD-UL-DL-ConfigurationCommon, or TDD-UL-DL-ConfigDedicated, when provided to the UE, indicate that, for a slot from the multiple slots, at least one symbol from a set of symbols where the UE is scheduled PDSCH reception in the slot is an uplink symbol, the UE does not receive the PDSCH in the slot. 
If a UE is scheduled by a DCI format 0_1 to transmit PUSCH over multiple slots, and if TDD-UL-DL-ConfigurationCommon, or TDD-UL-DL-ConfigDedicated, when provided to a UE, indicates that, for a slot from the multiple slots, at least one symbol from a set of symbols where the UE is scheduled PUSCH transmission in the slot is a downlink symbol, the UE does not transmit the PUSCH in the slot.



In the above excerpt from TS38.213, reference is made only to DCI formats 0_1/1_1 for scheduling of PUSCH/PDSCH with slot aggregation. This combination could be interpreted both ways:
· Interpretation 1: Both 0_1/1_1 and 0_0/1_0 can trigger PUSCH/PDSCH with slot aggregation while the handling of conflicting directions with TDD-UL-DL-Configurations are missing for DCI formats 0_0/1_0 in TS38.213.
· Interpretation 2: Only 0_1/1_1 can trigger PUSCH/PDSCH with slot aggregation although this is not captured in TS38.214 where the feature is described.

Technically, Interpretation 1 has the issue that it allows use of fallback DCI formats without any condition, and thus, may not always work due to possible ambiguity between UE and gNB, e.g., considering RRC reconfiguration of the higher layer parameter. 
On the other hand, Interpretation 2 can be seen as too limiting in that only the configurable DCI format has to be enabled and used to use slot aggregation feature. 

Given that the main motivation of slot aggregation is for coverage purposes, it would be unfortunate if the fallback DCI formats are precluded entirely. 

Thus, a possible alternative can be to allow use of DCI formats 0_0/1_0 to schedule PUSCH/PDSCH with slot aggregation when such DCI formats are detected in USS, while for DCI formats 0_0/1_0 detected in CSS, single-slot PUSCH/PDSCH may be scheduled. This can allow to address most typical use cases of the feature, allow for slot aggregation with relative higher MCS (for larger packets) using either configurable or fallback DCI formats, and at the same time, ensuring robustness and avoid ambiguity during any RRC reconfiguration ambiguity periods. 

In light of the above discussions, we make the following proposal.
Proposal 1
· PDSCH/PUSCH with slot aggregation can be scheduled by DCI formats 1_1/0_1 and by DCI formats 1_0/0_0 when detected in USS.

Following the above proposal, we provide example TPs for TS38.214 and TS38.213 below.

TP for TS 38.214
	
------------Start of changes for TS 38.214, v15.5.0 -----------

[bookmark: _Toc525748108]5.1.2.1	Resource allocation in time domain
<Unchanged parts omitted>

When receiving PDSCH scheduled by PDCCH carrying DCI format 1_1 or DCI format 1_0 detected in USS with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config, if the UE is configured with pdsch-AggregationFactor, the same symbol allocation is applied across the pdsch-AggregationFactor consecutive slots. The UE may expect that the TB is repeated within each symbol allocation among each of the pdsch-AggregationFactor consecutive slots and the PDSCH is limited to a single transmission layer.

<Unchanged parts omitted>

6.1.2.1	Resource allocation in time domain
<Unchanged parts omitted>

When transmitting PUSCH scheduled by PDCCH carrying DCI format 0_1 or DCI format 0_0 detected in USS with CRC scrambled with C-RNTI, MCS-C-RNTI, if the UE is configured with pusch-AggregationFactor, the same symbol allocation is applied across the pusch-AggregationFactor consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the pusch-AggregationFactor consecutive slots applying the same symbol allocation in each slot.
------------End of changes for TS 38.214, v15.5.0 -----------



TP for TS 38.213

	------------Start of changes for TS 38.213, v15.5.0 -----------

[bookmark: _Ref500831375][bookmark: _Toc517265075]11.1	Slot configuration
<Unchanged parts omitted>

If a UE is scheduled by a DCI format 1_1 or by a DCI format 1_0 detected in USS to receive PDSCH over multiple slots, and if TDD-UL-DL-ConfigurationCommon, or TDD-UL-DL-ConfigDedicated, indicate that, for a slot from the multiple slots, at least one symbol from a set of symbols where the UE is scheduled PDSCH reception in the slot is an uplink symbol, the UE does not receive the PDSCH in the slot. 
If a UE is scheduled by a DCI format 0_1 or by a DCI format 0_0 detected in USS to transmit PUSCH over multiple slots, and if TDD-UL-DL-ConfigurationCommon, or TDD-UL-DL-ConfigDedicated, indicates that, for a slot from the multiple slots, at least one symbol from a set of symbols where the UE is scheduled PUSCH transmission in the slot is a downlink symbol, the UE does not transmit the PUSCH in the slot.
------------End of changes for TS 38.213, v15.5.0 -----------




3 Conclusions 
In this contribution, we discussed the possible interpretations and their implications for support of slot aggregation when PDSCH/PUSCH is scheduled using different DCI formats considering existing related descriptions in 3GPP TS 38.214 and TS 38.213. Based on the presented discussions, we make the following proposal.
Proposal 1
· PDSCH/PUSCH with slot aggregation can be scheduled by DCI formats 1_1/0_1 and by DCI formats 1_0/0_0 when detected in USS.

Following the above proposal, we provide example TPs for TS38.214 and TS38.213 below.

TP for TS 38.214
	
------------Start of changes for TS 38.214, v15.5.0 -----------

5.1.2.1	Resource allocation in time domain
<Unchanged parts omitted>

When receiving PDSCH scheduled by PDCCH carrying DCI format 1_1 or DCI format 1_0 detected in USS with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config, if the UE is configured with pdsch-AggregationFactor, the same symbol allocation is applied across the pdsch-AggregationFactor consecutive slots. The UE may expect that the TB is repeated within each symbol allocation among each of the pdsch-AggregationFactor consecutive slots and the PDSCH is limited to a single transmission layer.

<Unchanged parts omitted>

6.1.2.1	Resource allocation in time domain
<Unchanged parts omitted>

When transmitting PUSCH scheduled by PDCCH carrying DCI format 0_1 or DCI format 0_0 detected in USS with CRC scrambled with C-RNTI, MCS-C-RNTI, if the UE is configured with pusch-AggregationFactor, the same symbol allocation is applied across the pusch-AggregationFactor consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the pusch-AggregationFactor consecutive slots applying the same symbol allocation in each slot.
------------End of changes for TS 38.214, v15.5.0 -----------



TP for TS 38.213

	------------Start of changes for TS 38.213, v15.5.0 -----------

11.1	Slot configuration
<Unchanged parts omitted>

If a UE is scheduled by a DCI format 1_1 or by a DCI format 1_0 detected in USS to receive PDSCH over multiple slots, and if TDD-UL-DL-ConfigurationCommon, or TDD-UL-DL-ConfigDedicated, indicate that, for a slot from the multiple slots, at least one symbol from a set of symbols where the UE is scheduled PDSCH reception in the slot is an uplink symbol, the UE does not receive the PDSCH in the slot. 
If a UE is scheduled by a DCI format 0_1 or by a DCI format 0_0 detected in USS to transmit PUSCH over multiple slots, and if TDD-UL-DL-ConfigurationCommon, or TDD-UL-DL-ConfigDedicated, indicates that, for a slot from the multiple slots, at least one symbol from a set of symbols where the UE is scheduled PUSCH transmission in the slot is a downlink symbol, the UE does not transmit the PUSCH in the slot.
------------End of changes for TS 38.213, v15.5.0 -----------
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