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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, remaining issues of supporting Multi-TRP/panel transmission in Rel-16 are summarized with corresponding text proposals. 

Discussion and Text Proposals
Text proposal #1 on DAI bits of Multi-DCI M-TRP in 38.212
Reason of changes:
In R15, total DAIs are counted across CCs for dynamic HARQ-ACK codebook, so when the number of CCs is larger than 1, total DAI indication is presented in DCI and the field of “Downlink assignment index” is 4 bits. It was agreed in R16 that for joint dynamic HARQ-ACK feedback, total DAI is counted across TRPs[1]. Therefore, when two TRPs are configured, i.e. different values of CORESETPoolIndex are configured, total DAI should also be presented in DCI, even if single DL serving cell is configured at the UE. To support above case, some clarifications were added in 38.212 in Version 16.0.0 with brackets. That sentence intends to clarify the presence of DAI, if a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, and also ACKNACKFeedbackMode = JointFeedback, and single DL serving cell.
Agreement
For joint dynamic HARQ-ACK codebook among M-TRP, 
· Counter DAI is jointly counted across two TRPs (i.e. different value of CORESETPoolIndex (if configured)), and total DAI should count total number of DCIs in a PDCCH monitoring occasion across CCs and TRPs.

Consequence without changes:
 If there is no such clarification, i.e. without sentences in bracket, there would be no total DAI bits for single DL serving cell even if Multi-DCI based Multi-TRP transmission is enabled for that cell.

Therefore we have the following text proposal for Section 7.3.1.2.2 of TS 38.212 V16.0.0 by removing brackets in the draft and adding a comma for better wording: 
	< Start of the text proposal >
[bookmark: _Toc19798779][bookmark: _Toc26467250][bookmark: _Toc29326612][bookmark: _Toc29327762]7.3.1.2.2	Format 1_1
< Unchanged parts are omitted >
-	4 bits if more than one serving cell are configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI;
-	[4 bits if one serving cell is configured in the DL, and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, and the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs, and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI;]
-	2 bits if only one serving cell is configured in the DL, the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic or pdsch-HARQ-ACK-Codebook=enhancedDynamic-r16, and NFI-TotalDAI-Included-r16 is not configured, [when the UE is not configured with CORESETPoolIndex or is not configured with ACKNACKFeedbackMode = JointFeedback,] where the 2 bits are the counter DAI;
< End of the text proposal >



[bookmark: _Ref129681832][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Text proposal #2 on HARQ-ACK Feedback Mode for Multi-DCI M-TRP in 38.213
Reason of changes: 
In Rel-16, the UE can be enabled with Multi-DCI Multi-TRP transmission without configuring either JointFeedback or SeparateFeedback, i.e. this allows the UE to not be configured with the higher-layer parameter ACKNACKFeedbackMode[2], as shown below.
	ACKNACKFeedbackMode
	Switch between joint and separated ACK/NACK feedback within a slot
	{JointFeedback, SeperateFeedback}
	Optional


If a UE is provided with two different values of CORESETPoolIndex in PDCCH-Config, then the UE expects to receive a PDCCH on a first set of CORESETs and on a second set of CORESETs. Each set of CORESETs is respectively associated with the first value of CORESETPoolIndex and the second value of CORESETPoolIndex. Therefore if a UE is provided with two different values of CORESETPoolIndex but is not provided with a value of ACKNACKFeedbackMode, then the UE is expected to report HARQ-ACK information associated with a PDCCH received on a first and second set of CORESETs in different slots (inter-slot), by following Rel-15 specification for HARQ-ACK reporting. In line with current text in Section 9 of the latest version of 38.213, the UE can separately apply the procedures for reporting HARQ-ACK information associated to a PDCCH received respectively on a first or second CORESETs.
The current version of 38.213 only covers the UE behaviour for cases where the UE is provided with two different values of CORESETPoolIndex and ACKNACKFeedbackMode as well. The latter can be either JointFeedback or SeparateFeedback.  
Consequence without changes:
The consequence of without proposed TP will be that the provision of two different values of CORESETPoolIndex without configuring a value of ACKNACKFeedbackMode may be treated by the UE as an invalid configuration for Multi-DCI M-TRP operation. This gives rise to different expectation and ambiguity between NW and UE. 

Therefore, we propose the following text proposal for Section 9 of TS 38.213 V16.0.0.
	< Start of the text proposal >
[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403]9	UE procedure for reporting control information

< Unchanged parts are omitted >
If a UE
-	is not provided CORESETPoolIndex or is provided CORESETPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
 -	is provided CORESETPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	 is not provided ACKNACKFeedbackMode or is provided ACKNACKFeedbackMode = SeparateFeedback
the UE shall separately apply the procedures described in Subclauses 9.1 and 9.2.3 for reporting HARQ-ACK information associated with the first CORESETs on active DL BWP of the serving cells and for reporting HARQ-ACK information associated with the second CORESETs on active DL BWP of the serving cells. HARQ-ACK information reporting is associated with a CORESET through a reception of a PDCCH with a DCI format triggering the reporting of the HARQ-ACK information by the UE.
< Unchanged parts are omitted >
[bookmark: _Toc12021480][bookmark: _Toc20311592][bookmark: _Toc26719417]9.2.5	UE procedure for reporting multiple UCI types
< Unchanged parts are omitted >
A UE that
-	is not provided CORESETPoolIndex or is provided CORESETPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided CORESETPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is not provided ACKNACKFeedbackMode or is provided ACKNACKFeedbackMode = SeparateFeedback
does not expect a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the first CORESETs to overlap with a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the second CORESETs. 
< End of the text proposal >



Text proposal #3 on conditions of multi-DCI based multi-TRP
Reason of changes:
According to the agreement, the scheduling orders are enhanced only for PDSCHs/PUSCHs across TRPs, and in-order scheduling/HARQ is maintained within a TRP. In clause 5.1 in 38.214 as following, the general scheduling/HARQ restrictions are remained same as Rel-15, basically for UEs without supporting multi-DCI operation or for UEs supporting multi-DCI operation without enhanced scheduling/HARQ order. 
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.
Moreover for reception of PDCCH/PDSCH, UE behaviour is further clarified in Rel-16 specification for two cases: a case where PDCCHs come from different ControlResourceSets having different values of CORESETPoolIndex, and another case where PDCCHs comes from same or different ControlResourceSets having the same value of CORESETPoolIndex[3]. 
Case 1: When PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of CORESETPoolIndex, the following operations are allowed: 
-	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 associated with a value of CORESETpoolIndex ending in symbol i, the UE can be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH associated with a different value of CORESETpoolIndex that ends later than symbol i.
Case 2: If PDCCHs that schedule corresponding PDSCHs are associated to the same or different ControlResourceSets having the same value of CORESETPoolIndex, the UE procedure for receiving the PDSCH upon detection of a PDCCH follows Subclause 5.1.  
However for PUSCH scheduling, only Case 1 (e.g. where PDCCHs comes from different TRPs) is captured so far. Similar to downlink description as above in Case 2, it should be clarified in UL for the case where PDCCHs comes from same or different ControlResourceSets having the same value of CORESETPoolIndex. 

Consequence without changes: 
There would be ambiguity and less clear for PUSCH scheduling when PDCCHs are associated to the same or different ControlResourceSets having the same value of CORESETPoolIndex, although the UE shall follow up Rel-15 behaviour for PUSCHs scheduled by those PDCCHs (i.e. from the same TRP).  


Therefore we have the following text proposal for Section 6.1 of TS 38.214 V16.0.0.
	< Start of the text proposal >
[bookmark: _Toc11352138][bookmark: _Toc20318028][bookmark: _Toc27299926][bookmark: _Toc29673199][bookmark: _Toc29673340][bookmark: _Toc29674333]6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged parts are omitted >
A UE shall upon detection of a PDCCH with a configured DCI format 0_0, 0_1 or 0_2 transmit the corresponding PUSCH as indicated by that DCI. Upon detection of a DCI format 0_1 or 0_2  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 or 0_2, 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 or 0_2. 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, 0_1 or 0_2 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. 
[bookmark: _Hlk26290630]If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet for the active BWP of a serving cell and PDCCHs that schedule two non-overlapping in time domain PUSCHs are associated to different ControlResourceSets having different values of CORESETPoolIndex, 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 associated with a value of CORESETpoolIndex ending in symbol i, the UE can be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH associated with a different value of CORESETpoolIndex  that ends later than symbol i. 
If PDCCHs that schedule corresponding PUSCHs are associated to the same or different ControlResourceSets having the same value of CORESETPoolIndex, the UE procedure for transmitting the PUSCH upon detection of a PDCCH follows 6.1.  
< End of the text proposal >



Text proposal #4 on HARQ-ACK feedback for S-DCI schemes
Reason of changes:
For slot aggregation as introduced in Rel-15, the UE provides only single HARQ-ACK feedback for multiple slots, and the timeline is counted at the end of slot repetitions. 
[image: ]
Figure 1. HARQ-ACK feedback in Rel-15 and Rel-16 for inter-slot repetition 
Similarly, for single-DCI based dynamic inter-slot repetition in Rel-16 the number of feedback bits and timeline of HARQ-ACK should be clarified as well. Otherwise, there would be misalignment or ambiguity between gNB and UE. Therefore based on existing spec in 38.214 version 16.0.0 and to align with Rel-15 inter-slot repetition mechanism as much as possible, the value of [image: ]shall be clarified as RepNumR16 since [image: ]itself will determine the timing of HARQ-ACK information after PDSCH reception/repetition. 

Consequence without changes: 
There could be misunderstanding of timing for Multi-TRP based dynamic slot repetition.

Therefore we have the following text proposal for Section 9.1.2 of TS 38.213 V16.0.0.
	< Start of the text proposal >
[bookmark: _Ref497329097][bookmark: _Toc12021469][bookmark: _Toc20311581][bookmark: _Toc26719406][bookmark: _Toc29894839][bookmark: _Toc29899138][bookmark: _Toc29899556][bookmark: _Toc29917293]9.1.2	Type-1 HARQ-ACK codebook determination
< Unchanged parts are omitted >
If the UE is provided pdsch-AggregationFactor, [image: ] is a value of pdsch-AggregationFactor; if a UE is indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList which contains RepNumR16 in PDSCH-TimeDomainResourceAllocation,  [image: ] is a value of RepNumR16; otherwise, [image: ]. The UE reports HARQ-ACK information for a PDSCH reception from slot [image: ] to slot [image: ] only in a HARQ-ACK codebook that the UE includes in a PUCCH or PUSCH transmission in slot [image: ], where [image: ] is a number of slots indicated by the PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format or provided by dl-DataToUL-ACK if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format. If the UE reports HARQ-ACK information for the PDSCH reception in a slot other than slot [image: ], the UE sets a value for each corresponding HARQ-ACK information bit to NACK. 
< End of the text proposal >
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