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[bookmark: _Toc138850576]Introduction
This contribution discusses the remaining issues related to multi-cell scheduling with a single DCI part of the Rel-18 Multicarrier Enhancements WI:
· In Section 2, we discuss some open points with UE features and RAN1 specification impacts. 
· In Section 3, we discuss some open points on the RRC parameters for MC-DCI from RAN1#114
[bookmark: _Toc138850577]Discussion on Multicarrier Enhancements
[bookmark: _Toc138850578]Multi-cell DCI operation for inactive or dormant cells
This sub-section is a re-submission from R1-2302884. 
The decisions on the search space configuration for the multi-cell PDSCH/PUSCH scheduling are place, but one thing that would still need to be decided (as discussed by some companies in their earlier contributions) is the handling of a cell being inactive / dormant. 
For the scheduling cell specifically, we don’t think any further decisions would be needed as the same assumptions as for cross-carrier scheduling can be used (as we are building the multi-cell DCI scheduling framework on top of the NR cross-carrier scheduling framework). 
Observation 2.1: The existing handling of a scheduling cell being inactive / dormant for cross-carrier scheduling can be directly applied to multi-cell DCI scheduling using DCI formats 0_3/1_3.   
But what still needs considerations / RAN1 decisions is the handling of 
· the reference cell being dormant / inactive in terms of multi-cell DCI monitoring and 
· the scheduling assumption if a cell within a set of cells being dormant/ inactive

First, on the monitoring in case the reference cell being dormant / inactive, we think the monitoring for the multi-cell DCI could simply be continued, as the gNB must take the configured DCI format 0_3 / 1_3 monitoring anyhow into account when configuring the multi-cell DCI operation. If i contrast, the UE would not be monitoring if the reference cell is dormant / inactive, energy saving features such as cell dormant mode or DRX could never be efficiently used in operation. 
Proposal 2.1: If the reference cell of a set of cells is dormant/inactive, the UE continues to monitor for the multi-cell DCI 0_3/1_3 for the set of cells and the BDs / CCEs / DCI size of DCI 0_3/1_3 are still counted on the reference cell (38.213 impact). 
Now looking at the scheduling assumption for dormant / inactive cells within a set of cells, two basic Options can be considered: 
· Option 1: The UE does not expect to be scheduled by the DCI format 0_3/1_3 on cells being dormant / inactive. 
· Option 2: The UE neglects scheduling information in DCI format 0_3/1_3 which would schedule PUSCH/PDSCH on cell being inactive / dormant
· The corresponding HARQ-ACK information / feedback is omitted, or NACK is to be mapped 

Clearly Option 2 would leave more freedom for the gNB but will also increase the specification complexity (and may require further decision in terms of e.g. HARQ-ACK handling). Considering that we very late already, the simplest thing would be to go for Option 1. 
Proposal 2.2: The UE does not expect to be scheduled by the DCI format 0_3/1_3 for PDSCH / PUSCH on cells being dormant / inactive (38.213 impact). 

[bookmark: _Toc138850580]Missing agreements / conclusions on support of Rel-17 Cov. Enh. features (with impact on UE features & 38.214)
During the UE feature and draft CR discussions on Multi-cell DCI during previous meetings, it was evident that some decisions in RAN1 are still missing. 
During the discussion on the 38.214 draft CR after RAN1#112bis/113, it was discussed that the support of coverage enhancements features when scheduled by DCI format 0_3 is unclear, which includes 
· Support for TBoMS with DCI format 0_3
· Support for ‘Available slot counting’ for DCI format 0_3
· DM-RS bundling for PUSCH scheduled by DCI format 0_3

From our perspective, we think that the combination of multi-cell DCI format 0_3 with the related coverage enhancement features would only have a minor impact on the specification (as demonstrated by the initial version of the draft editor CR to 38.214 in RAN1#112bis-e) but clearly there is no absolute need to support all possible feature combinations with DCI format 0_3. 
It would be good if RAN1 could conclude this during RAN1#113 either way, to be able to address this in 38.214 (which requires still changes for either the support or not supporting the combination) as well as the related UE feature discussions (as potentially separate UE capabilities would be required). Therefore, the following is proposed: 
Proposal 2.3: RAN1 to decide to either support or not support the combination of DCI format 0_3 and Rel-17 PUSCH coverage enhancements features (TBoMS, Available Slot counting, DM-RS bundling) during RAN1#114. 
· We would be open to support the Rel-17 Coverage enhancement features also with DCI format 0_3.


In case RAN1 decides the support TBoMS, available slot counting and PUSCH DM-RS bundling for DCI format 0_3, the following TP to 38.214 should be adopted:
	6.1.2.1	Resource allocation in time domain
<omitted text>
-	for PUSCH scheduled by DCI format 0_1, or DCI format 0_2 or 0_3, if numberOfSlotsTBoMS is present and larger than 1, the UE applies TB processing over multiple slots procedure when determining the time domain resource allocation.
<omitted text>
For TB processing over multiple slots, when transmitting PUSCH scheduled by DCI format 0_1, or 0_2 or 0_3 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1,
-	the number of slots used for TBS determination N is indicated by numberOfSlotsTBoMS.
-	the number of repetitions K of the number of slots N used for TBS determination is determined as 
-	if numberOfRepetitions is present in the resource allocation table, the number of repetitions K is equal to numberOfRepetitions;
-	otherwise, K=1.
-	when the UE supports repetition of TB processing over multiple slots, the UE does not expect that  is larger than 32.
<omitted text>
For unpaired spectrum:
-	When AvailableSlotCounting is enabled, and in case K>1, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1, or 0_2 or 0_3, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
-	A slot is not counted in the number of  slots for PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1, or 0_2 or 0_3 if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	Otherwise, the UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1, or 0_2 or 0_3, based on the TDRA information field value in the DCI format 0_1, or 0_2 or 0_3.
-	The UE determines  slots for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1, or 0_2 or 0_3, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1, or 0_2 or 0_3.
-	A slot is not counted in the number of  slots for a PUSCH transmission of TB processing over multiple slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst, and the TDRA information field value in the RAR UL grant. 
-	A slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst and the TDRA information field value in the DCI scheduling the PUSCH.
-	A slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 scrambled by TC-RNTI, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
For paired spectrum and SUL band:
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or 0_3 for paired spectrum only, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, or 0_3 for paired spectrum only, based on the TDRA information field value in the DCI format 0_1, 0_2 or 0_3.
-	For the case of a reduced capability half-duplex UE, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1, or 0_2 or 0_3 when AvailableSlotCounting is enabled and K>1, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1, or 0_2 or 0_3, based on the TDRA information field value in the DCI format 0_1, or 0_2 or 0_3. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot does not start or end at least  or , respectively, from the last or first symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on the TDRA information field value in the RAR UL grant. 
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on the TDRA information field value in the DCI scheduling the PUSCH. 
If a UE would transmit a PUSCH of PUSCH repetition Type A when AvailableSlotCounting is enabled and K>1 or a TB processing over multiple slots over  slots, and the UE does not transmit the PUSCH of a TB processing over multiple slots or the PUSCH repetition Type A in a slot from the  slots, according to Clause 9, Clause 11.1, Clause 11.2A, Clause 15 and Clause 17.2 of [6, TS 38.213], the UE counts the slots in the number of  slots.
For PUSCH repetition Type A, in case K>1, 
-	If the PUSCH is scheduled by DCI format 0_1, or 0_2 or 0_3
-	if AvailableSlotCounting is enabled, the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot.
-	Otherwise, the same symbol allocation is applied across the  consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot. 
-	Else if the PUSCH is scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot.



<omitted text>
For PUSCH transmissions of TB processing over multiple slots, when a DCI format 0_1, 0_2 and 0_3DCI format 0_2 schedule aperiodic CSI report(s) on PUSCH with transport block by a 'CSI request' field on a DCI, the CSI report(s) is transmitted only on the first slot of the 𝑁 ∙ 𝐾 slots determined for the PUSCH transmission.

<omitted text>
[bookmark: _Toc130409837]6.1.7	UE procedure for determining time domain windows for bundling DM-RS
For PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1, or 0_2 or 0_3, PUSCH repetition Type A with a configured grant, PUSCH repetition Type B and TB processing over multiple slots, when pusch-DMRS-Bundling is enabled, and for PUCCH transmissions of PUCCH repetition, when PUCCH-DMRS-Bundling is enabled, the UE determines one or multiple nominal TDWs, as follows:
-	For PUSCH transmissions of repetition Type A, PUSCH repetition Type B and TB processing over multiple slots, the duration of each nominal TDW except the last nominal TDW, in number of consecutive slots, is:
-	Given by pusch-TimeDomainWindowLength, if configured.
-	Computed as min (maxDurationDMRS-Bundling, M), if pusch-TimeDomainWindowLength is not configured, where maxDurationDMRS-Bundling is maximum duration for a nominal TDW subject to UE capability [13, TS 38.306], M is the time duration in consecutive slots of  PUSCH transmissions, and where:
-	For PUSCH transmissions of PUSCH repetition Type A, N=1 and K is the number of repetitions, as defined in Clause 6.1.2.1 or in Clause 6.1.2.3.
-	For PUSCH transmissions of PUSCH repetition Type B, N=1 and K is the number of nominal repetitions, as defined in Clause 6.1.2.1 or in Clause 6.1.2.3.
-	For PUSCH transmissions of TB processing over multiple slots, N is the number of slots used for TBS determination and K is the number of repetitions of the number of slots N used for TBS determination, as defined in Clause 6.1.2.1 or in Clause 6.1.2.3.
-	For PUCCH transmissions of PUCCH repetition, the duration of each nominal TDW except the last nominal TDW, in number of consecutive slots, is:
-	Given by pucch-TimeDomainWindowLength, if configured.
-	Computed as min (maxDurationDMRS-Bundling, M), if pucch-TimeDomainWindowLength is not configured, where maxDurationDMRS-Bundling is maximum duration for a nominal TDW subject to UE capability [13, TS 38.306], M is the time duration in consecutive slots from the first slot determined for PUCCH transmissions of PUCCH repetition to the last slot determined for PUCCH transmissions of PUCCH repetition according to clause 9.2.6 of [6, TS 38.213].
-	For PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1, or 0_2 or 0_3 and PUSCH repetition Type A with a configured grant, when AvailableSlotCounting is enabled, and for TB processing over multiple slots:
-	The start of the first nominal TDW is the first slot determined for the first PUSCH transmission.
-	The end of the last nominal TDW is the last slot determined for the last PUSCH transmission.
-	The start of any other nominal TDWs is the first slot determined for PUSCH transmission after the last slot determined for PUSCH transmission of a previous nominal TDW.
-	For PUSCH transmissions of a PUSCH repetition type A scheduled by DCI format 0_1, or 0_2 or 0_3 and PUSCH repetition Type A with a configured grant, when the UE is not configured with AvailableSlotCounting or when AvailableSlotCounting is disabled, and for PUSCH repetition type B:
-	The start of the first nominal TDW is the first slot for the first PUSCH transmission.
-	The end of the last nominal TDW is the last slot for the last PUSCH transmission.
-	The start of any other nominal TDWs is the first slot after the last slot of a previous nominal TDW.
-	For PUCCH transmissions of a PUCCH repetition:
-	The start of the first nominal TDW is the first slot determined for the first PUCCH transmission.
-	The end of the last nominal TDW is the last slot determined for the last PUCCH transmission.
-	The start of any other nominal TDWs is the first slot determined for PUCCH transmission after the last slot determined for PUCCH transmission of a previous nominal TDW.
For PUSCH transmissions of a PUSCH repetition Type A scheduled by DCI format 0_1, or 0_2 or 0_3, PUSCH repetition Type A with a configured grant, PUSCH repetition Type B and TB processing over multiple slots, a nominal TDW consists of one or multiple actual TDWs. The UE determines the actual TDWs as follows: 
-	The start of the first actual TDW is the first symbol of the first PUSCH transmission in a slot for PUSCH transmission of PUSCH repetition type A scheduled by DCI format 0_1, or 0_2 or 0_3, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots within the nominal TDW.
-	The end of an actual TDW is
-	The last symbol of the last PUSCH transmission in a slot for PUSCH transmission of PUSCH repetition type A scheduled by DCI format 0_1, or 0_2 or 0_3, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots within the nominal TDW, if the actual TDW reaches the end of the last PUSCH transmission within the nominal TDW.
-	The last symbol of a PUSCH transmission before the event, if an event occurs which causes power consistency and phase continuity not to be maintained across PUSCH transmissions of PUSCH repetition type A scheduled by DCI format 0_1, or 0_2 or 0_3, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots within the nominal TDW, and the PUSCH transmission is in a slot for PUSCH transmission of PUSCH repetition type A scheduled by DCI format 0_1, or 0_2 or 0_3, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots.
-	When pusch-WindowRestart is enabled, the start of a new actual TDW is the first symbol of the PUSCH transmission after the event which causes power consistency and phase continuity not to be maintained across PUSCH transmissions of PUSCH repetition type A scheduled by DCI format 0_1, or 0_2 or 0_3, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots within the nominal TDW, and the PUSCH transmission is in a slot for PUSCH transmission of PUSCH repetition type A scheduled by DCI format 0_1, or 0_2 or 0_3, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots.
For PUCCH transmissions of PUCCH repetition, a nominal TDW consists of one or multiple actual TDWs. The UE determines the actual TDWs as follows:
-	The start of the first actual TDW is the first symbol of the first PUCCH transmission in a slot determined for PUCCH transmission within the nominal TDW.
-	The end of an actual TDW is
-	The last symbol of the last PUCCH transmission in a slot determined for transmission of the PUCCH within the nominal TDW, if the actual TDW reaches the end of the last PUCCH transmission within the nominal TDW.
-	The last symbol of a PUCCH transmission before the event, if an event occurs which causes power consistency and phase continuity not be maintained across PUCCH transmissions of PUCCH repetition within the nominal TDW, and the PUCCH transmission is in a slot determined for transmission of the PUCCH.
-	When pucch-WindowRestart is enabled, the start of a new actual TDW is the first symbol of the PUCCH transmission after the event which causes power consistency and phase continuity not to be maintained across PUCCH transmissions of PUCCH repetition within the nominal TDW, and the PUCCH transmission is in a slot determined for transmission of the PUCCH.
Events which cause power consistency and phase continuity not to be maintained across PUSCH transmissions of PUSCH repetition type A scheduled by DCI format 0_1, or 0_2 or 0_3, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or PUCCH transmissions of PUCCH repetition, within the nominal TDW, are:
-	A downlink slot or downlink reception or downlink monitoring based on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated for unpaired spectrum.
-	The gap between any two consecutive PUSCH transmissions, or the gap between any two consecutive PUCCH transmissions, exceeds 13 symbols for normal cyclic prefix or exceeds 11 symbols for extended cyclic prefix.
-	The gap between any two consecutive PUSCH transmissions, or the gap between any two consecutive PUCCH transmissions, does not exceed 13 symbols but other uplink transmissions are scheduled between the two consecutive PUSCH transmissions or the two consecutive PUCCH transmissions.
-	For PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B or TB processing over multiple slots, a dropping or cancellation of a PUSCH transmission according to clause 9, clause 11.1 and clause 11.2A of [6, TS 38.213].
-	For PUCCH transmissions of PUCCH repetition, a dropping or cancellation of a PUCCH transmission according to clause 9, clause 9.2.6 and clause 11.1 of [6, TS 38.213].
-	For any two consecutive PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, and when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook' or 'noncodebook', a different SRS resource set association is used for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, according to Clause 6.1.2.1.
-	For any two consecutive PUCCH transmissions of PUCCH repetition, and when a PUCCH resource used for repetitions of a PUCCH transmission by a UE includes first and second spatial relations or first and second sets of power control parameters, as described in [10, TS 38.321] and in clause 7.2.1 of [6, TS 38.213], different spatial relations or different power control parameters are used for the two PUCCH transmissions of PUCCH repetition, according to Clause 9.2.6 of [6, TS 38.213]. 
-	Uplink timing adjustment in response to a timing advance command according to clause 4.2 of [6, TS 38.213].
-	Frequency hopping.
-	For reduced capability half-duplex UEs, 
-	a dropping or cancellation of a PUSCH or PUCCH transmission according to clause 17.2 of [6, TS 38.213] or
-	an overlapping of the gap between two consecutive PUSCH or two consecutive PUCCH transmissions and any symbol of downlink reception or downlink monitoring
The UE shall maintain power consistency and phase continuity within an actual TDW, across PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or across PUCCH transmissions of PUCCH repetition, in case the actual TDW is created in response to frequency hopping, or in response to the use of a different SRS resource set association for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, or in response to the use of different spatial relations or different power control parameters for the two PUCCH transmissions of PUCCH repetition, or in response to any event not triggered by DCI or MAC-CE. The UE maintains power consistency and phase continuity within an actual TDW, across PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1, or 0_2 or 0_3, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or across PUCCH transmissions of PUCCH repetition, in case the actual TDW is created in response to an event triggered by DCI other than frequency hopping or the use of a different SRS resource set association for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, or the use of different spatial relations or different power control parameters for the two PUCCH transmissions of PUCCH repetition, or in response to an event triggered by MAC-CE, subject to UE capability. of dmrs-BundlingRestart [13, TS 38.306] and when pusch-WindowRestart or pucch-WindowRestart is enabled.
<omitted text>





In case RAN1 decides to NOT support the related feature combinations (or cannot reach consensus to support the feature combination), the following TP to 38.214 should be adopted: 
	[bookmark: _Toc11352143][bookmark: _Toc20318033][bookmark: _Toc27299931][bookmark: _Toc29673204][bookmark: _Toc29673345][bookmark: _Toc29674338][bookmark: _Toc36645568][bookmark: _Toc45810613][bookmark: _Toc130409815]6.1.2.1	Resource allocation in time domain
<omitted text>
For unpaired spectrum:
-	When AvailableSlotCounting is enabled, and in case K>1, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
-	A slot is not counted in the number of  slots for PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	Otherwise, the UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2.
-	The UE determines  slots for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
-	A slot is not counted in the number of  slots for a PUSCH transmission of TB processing over multiple slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst, and the TDRA information field value in the RAR UL grant. 
-	A slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst and the TDRA information field value in the DCI scheduling the PUSCH.
-	A slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 scrambled by TC-RNTI, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_3, based on the TDRA information field value in the DCI scheduling the PUSCH.
<omitted text>
For PUSCH repetition Type A, in case K>1, 
-	If the PUSCH is scheduled by DCI format 0_1 or 0_2
-	if AvailableSlotCounting is enabled, the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot.
-	Otherwise, the same symbol allocation is applied across the  consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot. 
-	Else if the PUSCH is scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI or by DCI format 0_3, the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot.
<omitted text>




[bookmark: OLE_LINK55]Minimum applicable scheduling offset indicator (38.212 & 38.214 impact)
As already noted in our input to the discussions, we think that the indicator (if configured to be present in the DCI) should be Type 1A and 1bit. Having joint scheduling and different minimum scheduling offsets for different serving cells seems to be not required. 
Proposal 2.4: The Minimum applicable scheduling offset indicator (if configured to be present) is to be of Type1A (with 1bit). 

A related TP to 38.212 should be adopted accordingly as: 
	[bookmark: _Toc129874528]7.3.1.1.4	Format 0_3
<omitted text>
-	Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffsetK0DCI-0-3 is not configured;
-	1x bits otherwise. 
<omitted text>
7.3.1.2.4	Format 1_3
<omitted text>
[bookmark: OLE_LINK28]-	Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffsetK0DCI-1-3 is not configured;
-	1x bits otherwise. 
<omitted text>





SCell dormancy indication in DCI format 0_3/1_3 (38.212 & 38.213 impact)
First, we think that it is clear the agreement on the ‘inclusion’ refers to the DCI field presence in DCI format 0_3/1_3. We think that the field should be Type 1A with 1-5bits as given for DCI format 0_1/1_1, as the operation is not serving cell specific but anyhow applicable to a group of SCells already. 
On the additional functionality of using SCell dormancy indication for the case of an invalid FDRA with DCI format 0_3/1_3, we think this should not supported. The reason being, that we use the ‘invalid’ FDRA already to indicate if the cell is scheduled or not (for the FDRA field indication). Therefore, it would not be possible to distinguish if (a) SCell dormancy is actually triggered or (b) just (e.g. the cell of smallest serving cell index) is just not scheduled and SCell dormancy should not be triggering. 
So we are proposing the following: 
Proposal 2.5: The SCell dormancy indication field (if configured to be present) is to be of Type1A (with 0-5bit, as for DCI formats 0_1/1_1). SCell dormancy indication using a combination of DCI fields in case of invalid FDRA is not supported.

A related TP to 38.212 should be adopted accordingly as: 
	7.3.1.1.4	Format 0_3
<omitted text>
[bookmark: OLE_LINK60]-	SCell dormancy indication – 0 bit if higher layer parameter dormancyDCI-0-3 and dormancyGroupWithinActiveTime are is not configuredenabled; otherwise x bits 1, 2, 3, 4 or 5 bits bitmap determined according to the number of different DormancyGroupID(s) provided by higher layer parameter dormancyGroupWithinActiveTime, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter dormancyGroupWithinActiveTime, with MSB to LSB of the bitmap corresponding to the first to last configured SCell group in ascending order of DormancyGroupID. The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell.
<omitted text>
7.3.1.2.4	Format 1_3
<omitted text>
-	SCell dormancy indication – 0 bit if higher layer parameters dormancyDCI-1-3SCell-dormancy-indication-Present and dormancyGroupWithinActiveTime are is not configuredenabled; otherwise x bits 1, 2, 3, 4 or 5 bits bitmap determined according to the number of different DormancyGroupID(s) provided by higher layer parameter dormancyGroupWithinActiveTime, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter dormancyGroupWithinActiveTime, with MSB to LSB of the bitmap corresponding to the first to last configured SCell group in ascending order of DormancyGroupID. The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell.
<omitted text>




Handling of Type 1A fields (38.212 impact)
During the 38.212 draft CR discussions the editor noted the following: 
	Editor’s note: Further discussion is needed on at least the following aspects: 
1. How to apply this field to a scheduled cell when is smaller than whether to just take the LSB bits when applying this type 1a field to a scheduled cell?
2. Whether to determine based on the current active BWP or the target BWP indicated by BWP indicator. 
Note that similar editor’s note is applied to some other type 1 fields also, e.g. TPMI (when configured as Type-1A), Antenna ports (when configured as Type-1A), CACP, and Open-loop power control parameter set indication.



On the first point by the editor, if the number of bits for a serving cell would be less, the UE should apply only the required LSB bits as the simplest and most logical solution. 
On the issue related to BWP switching, we think the determination should be based on the target BWP indicated by the BWP indicator. 
Proposal 2.6: For Type 1A DCI fields (or DCI fields configured as Type 1A), for scheduled cell with a smaller required DCI size only the required LSB bits are used for the DCI field value determination. The bitwidth determination is to be based on the target BWP indicated by the BWP indicator. 

On RRC parameters for Multi-cell DCI
During RAN1#113 and 114, there has been very good progress on the RRC parameters for multi-cell DCI. In this section, we partially trying to repeat some of our earlier comments during previous RAN1 meetings. 
Open issues on TDRA Field Index List (rows 28 to 31)
At RAN1#114, we decided to have a list per DL/UL BWP configurable – i.e. the table is containing separate lists for each UL/DL BWP specifically. 
What is still missing is the number of entries to the table, which define the different possible TDRA combinations on the scheduled cells (and their respective active UL / DL BWPs). 
[bookmark: _Hlk134091899]We would like to note here, that a larger set size compared to UL/DL BWP specific set of TDRA entries is needed as even for a single TDRA on a specific cell, more than one respective TDRA allocation combination with some other cells seem to be needed. Therefore, we think a larger table (compared to the value range for a single (BWP of a) serving cell) is needed, and we suggest for the table size for 0_3 to be double the value range (i.e. 2*maxNrofUL-Allocations-r16 =128) and for 1_3 to be 4 times the value range (i.e. 4*maxNrofDL-Allocations=64)
In columns 29 & 31, the number of entries is still up with the current value being still in brackets (i.e. [16]). As the UE can be configured with up to 4 cells within a set of cells and each cell can have up to 4 UL/DL BWPs, we think that up to 16 entries will be needed from specification point of view. 
Therefore, the following is proposed: 
Proposal 3.1: On the table size for UL/DL TDRA indication (rows 28 to 31): 
· The maximum table size for 1_3 in column K of row 28 should be 64 (4 times the value range per cell, i.e. 4*maxNrofDL-Allocations=64)
· The maximum table size for 0_3 in column K of row 30 should be 128 (2 times the value range per cell, i.e. 2*maxNrofUL-Allocations-r16 =128)
· The maximum number of rows of the TDRA table (in rows 29 & 31) should correspond to the maximum number of configurable UL/DL BWPs for a set of cells, i.e. 16.  


SRS triggering (row 39)
The following guidance from RAN#101 is provided (endorsed proposals on slide 8/9/10 of RP-232658):
	Updated potential WF for Issue 3
· The bit size per cell in the row of the joint SRS request configuration table is “BIT STRING(SIZE(2..3))”, where the size is 2 for a cell configured without SUL, and the size is 3 for a cell configured with SUL
· Note that simultaneous transmission between {SUL and SUL} and between {SUL and NUL} is not supported in Rel-18
· When a cell configured with SUL is one of co-scheduled cells of DCI format 0_3, UE does not expect that only SUL carrier in the cell is configured for PUSCH transmission on the cell
· PUSCH transmission(s) triggered by DCI format 0_3 is performed only on NUL carrier(s)



  
Therefore, the following changes to row 39 are proposed:
Proposal 3.2: Adopt the following changes on row 39 (SRS-RequestCombo)
· Based on the RAN guidance, set the value range in column K to BIT STRING(SIZE(2..3)
· In the column P - Comment:
· Remove the earlier note in brackets
· Add a note based on the RAN guidance as: 
“Note: 
· The bit size per cell in the row of the joint SRS request configuration table is 2 for a cell configured without SUL, and the size is 3 for a cell configured with SUL
· Note that simultaneous transmission between {SUL and SUL} and between {SUL and NUL} is not supported in Rel-18
· When a cell configured with SUL is one of co-scheduled cells of DCI format 0_3, UE does not expect that only SUL carrier in the cell is configured for PUSCH transmission on the cell
· PUSCH transmission(s) triggered by DCI format 0_3 is performed only on NUL carrier(s)”

SCell dormancy indication (rows 17 & 18)
The SCell dormancy indication in R17 can only be triggered from a PDCCH / DCI on PCell. Therefore, clearly the field presence should only be configurable / enabled for a set of cells scheduled from PCell. A related note in the RRC parameter sheet clarifying this behaviour could be good to have. 
Proposal 3.3: Add the following note to dormancyDCI-1-3/ dormancyDCI-0-3 (rows 17 & 18)
· Note: The Scell dormancy indication field presence can only be enable for a set of cells scheduled from PCell. 

Based on the discussions above, the following changes to the RRC parameters for MC-DCI are suggested (changes in marked in red, only 3 columns shown):
	Row
	Parameter name in the text
	Description
	Value range

	28
	TDRA-FieldIndexListDCI-1-3
	Configure joint TDRA table for DL scheduling via DCI format 1_3
	SEQUENCE (SIZE (1..[4*maxNrofDL-Allocations])) OF TDRA-FieldIndexDCI-1-3

	29
	TDRA-FieldIndexDCI-1-3
	Configure each row of the joint TDRA field table for DL scheduling via DCI format 1_3 containing the applicable TDRA field indexes for multiple BWPs/cells, where the TDRA index for a BWP of a cell points to a corresponding TDRA in the TDRA table applicable for DCI format 1-1, the order of TDRA index in each row refers the BWP-Id for a cell and the order of cells in ScheduledCell-ListDCI-1-3  (i.e., first TDRA index in a row is for the BWP-Id 0 of the first cell in ScheduledCell-ListDCI-1-3, second TDRA index in a row is for the BWP Id 1 of the first cell and so on), the number of TDRA indices in a row of TDRA-FieldIndexDCI-1-3 should be the same as the total number of BWPs across cells included in ScheduledCell-ListDCI-1-3, and the TDRA indices for co-scheduled cells in a row of TDRA-FieldIndexDCI-1-3 corresponding to the BWPs of co-scheduled cells that is indicated by the BWP indicator field of DCI format 1_3 are applied
	SEQUENCE (SIZE (2..[16])) OF INTEGER (0..maxNrofDL-Allocations-1) 

	30
	TDRA-FieldIndexListDCI-0-3
	Configure joint TDRA table for UL scheduling via DCI format 0_3
	SEQUENCE (SIZE (1..[2*maxNrofUL-Allocations])) OF TDRA-FieldIndexDCI-0-3

	31
	TDRA-FieldIndexDCI-0-3
	Configure each row of the joint TDRA field table for DL scheduling via DCI format 0_3 containing the applicable TDRA field indexes for multiple BWPs/cells, where the TDRA index for a BWP of a cell points to a corresponding TDRA in the TDRA table applicable for DCI format 0-1, the order of TDRA index in each row refers the BWP-Id for a cell and the order of cells in ScheduledCell-ListDCI-0-3  (i.e., first TDRA index in a row is for the BWP-Id 0 of the first cell in ScheduledCell-ListDCI-0-3, second TDRA index in a row is for the BWP Id 1 of the first cell and so on), the number of TDRA indices in a row of TDRA-FieldIndexDCI-0-3 should be the same as the total number of BWPs across cells included in ScheduledCell-ListDCI-0-3, and the TDRA indices for co-scheduled cells in a row of TDRA-FieldIndexDCI-0-3 corresponding to the BWPs of co-scheduled cells that is indicated by the BWP indicator field of DCI format 0_3 are applied
	SEQUENCE (SIZE (2..[16])) OF INTEGER (0..maxNrofUL-Allocations-r16-1) 

	39
	SRS-RequestCombo
	Configure each row of the joint SRS request table for DL scheduling via DCI format 1_3 and for UL scheduling via DCI format 0_3, where index for a cell points to a corresponding SRS request applicable for DCI format 1-1 and 0-1, and the order of SRS request index in each row refers the order of cells in ScheduledCell-ListDCI-1-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-1-3 and so on) for DL and ScheduledCell-ListDCI-0-3 for UL. [The number of entries in a row of SRS-RequestCombo should be the same as the number of cells included in ScheduledCell-ListDCI-1-3 for srs-RequestListDCI-1-3 and ScheduledCell-ListDCI-0-3 for srs-RequestListDCI-0-3.]
	SEQUENCE (SIZE (2..4)) OF BIT STRING (SIZE(2..3[x]))



[bookmark: _Toc138850584]Conclusions
The discussions on R18 multi-carrier enhancements in Section 2 can be summarized in the following related proposals and observations: 

[bookmark: _Toc138850585]Multi-cell scheduling with a single DCI (Sec. 2)
Observation 2.1: The existing handling of a scheduling cell being inactive / dormant for cross-carrier scheduling can be directly applied to multi-cell DCI scheduling using DCI formats 0_3/1_3.   
Proposal 2.1: If the reference cell of a set of cells is dormant/inactive, the UE continues to monitor for the multi-cell DCI 0_3/1_3 for the set of cells and the BDs / CCEs / DCI size of DCI 0_3/1_3 are still counted on the reference cell (38.213 impact). 
Proposal 2.2: The UE does not expect to be scheduled by the DCI format 0_3/1_3 for PDSCH / PUSCH on cells being dormant / inactive (38.213 impact). 
Proposal 2.3: RAN1 to decide to either support or not support the combination of DCI format 0_3 and Rel-17 PUSCH coverage enhancements features (TBoMS, Available Slot counting, DM-RS bundling) during RAN1#114. 
· We would be open to support the Rel-17 Coverage enhancement features also with DCI format 0_3.
Proposal 2.4: The Minimum applicable scheduling offset indicator (if configured to be present) is to be of Type1A (with 1bit). 

Proposal 2.5: The SCell dormancy indication field (if configured to be present) is to be of Type1A (with 0-5bit, as for DCI formats 0_1/1_1). SCell dormancy indication using a combination of DCI fields in case of invalid FDRA is not supported. 

Proposal 2.6: For Type 1A DCI fields (or DCI fields configured as Type 1A), for scheduled cell with a smaller required DCI size only the required LSB bits are used for the DCI field value determination. The bitwidth determination is to be based on the target BWP indicated by the BWP indicator. 



For RRC parameters for multi-cell scheduling (Sec. 3)

Proposal 3.1: On the table size for UL/DL TDRA indication (rows 28 to 31): 
· The maximum table size for 1_3 in column K of row 28 should be 64 (4 times the value range per cell, i.e. 4*maxNrofDL-Allocations=64)
· The maximum table size for 0_3 in column K of row 30 should be 128 (2 times the value range per cell, i.e. 2*maxNrofUL-Allocations-r16 =128)
· The maximum number of rows of the TDRA table (in rows 29 & 31) should correspond to the maximum number of configurable UL/DL BWPs for a set of cells, i.e. 16.  

Proposal 3.2: Adopt the following changes on row 39 (SRS-RequestCombo)
· Based on the RAN guidance, set the value range in column K to BIT STRING(SIZE(2..3)
· In the column P - Comment:
· Remove the earlier note in brackets
· Add a note based on the RAN guidance as: 
“Note: 
· The bit size per cell in the row of the joint SRS request configuration table is 2 for a cell configured without SUL, and the size is 3 for a cell configured with SUL
· Note that simultaneous transmission between {SUL and SUL} and between {SUL and NUL} is not supported in Rel-18
· When a cell configured with SUL is one of co-scheduled cells of DCI format 0_3, UE does not expect that only SUL carrier in the cell is configured for PUSCH transmission on the cell
· PUSCH transmission(s) triggered by DCI format 0_3 is performed only on NUL carrier(s)”

Proposal 3.3: Add the following note to dormancyDCI-1-3/ dormancyDCI-0-3 (rows 17 & 18)
· Note: The Scell dormancy indication field presence can only be enable for a set of cells scheduled from PCell. 

 
	Row
	Parameter name in the text
	Description
	Value range

	28
	TDRA-FieldIndexListDCI-1-3
	Configure joint TDRA table for DL scheduling via DCI format 1_3
	SEQUENCE (SIZE (1..[4*maxNrofDL-Allocations])) OF TDRA-FieldIndexDCI-1-3

	29
	TDRA-FieldIndexDCI-1-3
	Configure each row of the joint TDRA field table for DL scheduling via DCI format 1_3 containing the applicable TDRA field indexes for multiple BWPs/cells, where the TDRA index for a BWP of a cell points to a corresponding TDRA in the TDRA table applicable for DCI format 1-1, the order of TDRA index in each row refers the BWP-Id for a cell and the order of cells in ScheduledCell-ListDCI-1-3  (i.e., first TDRA index in a row is for the BWP-Id 0 of the first cell in ScheduledCell-ListDCI-1-3, second TDRA index in a row is for the BWP Id 1 of the first cell and so on), the number of TDRA indices in a row of TDRA-FieldIndexDCI-1-3 should be the same as the total number of BWPs across cells included in ScheduledCell-ListDCI-1-3, and the TDRA indices for co-scheduled cells in a row of TDRA-FieldIndexDCI-1-3 corresponding to the BWPs of co-scheduled cells that is indicated by the BWP indicator field of DCI format 1_3 are applied
	SEQUENCE (SIZE (2..[16])) OF INTEGER (0..maxNrofDL-Allocations-1) 

	30
	TDRA-FieldIndexListDCI-0-3
	Configure joint TDRA table for UL scheduling via DCI format 0_3
	SEQUENCE (SIZE (1..[2*maxNrofUL-Allocations])) OF TDRA-FieldIndexDCI-0-3

	31
	TDRA-FieldIndexDCI-0-3
	Configure each row of the joint TDRA field table for DL scheduling via DCI format 0_3 containing the applicable TDRA field indexes for multiple BWPs/cells, where the TDRA index for a BWP of a cell points to a corresponding TDRA in the TDRA table applicable for DCI format 0-1, the order of TDRA index in each row refers the BWP-Id for a cell and the order of cells in ScheduledCell-ListDCI-0-3  (i.e., first TDRA index in a row is for the BWP-Id 0 of the first cell in ScheduledCell-ListDCI-0-3, second TDRA index in a row is for the BWP Id 1 of the first cell and so on), the number of TDRA indices in a row of TDRA-FieldIndexDCI-0-3 should be the same as the total number of BWPs across cells included in ScheduledCell-ListDCI-0-3, and the TDRA indices for co-scheduled cells in a row of TDRA-FieldIndexDCI-0-3 corresponding to the BWPs of co-scheduled cells that is indicated by the BWP indicator field of DCI format 0_3 are applied
	SEQUENCE (SIZE (2..[16])) OF INTEGER (0..maxNrofUL-Allocations-r16-1) 

	39
	SRS-RequestCombo
	Configure each row of the joint SRS request table for DL scheduling via DCI format 1_3 and for UL scheduling via DCI format 0_3, where index for a cell points to a corresponding SRS request applicable for DCI format 1-1 and 0-1, and the order of SRS request index in each row refers the order of cells in ScheduledCell-ListDCI-1-3 (i.e., first index is for the first cell in ScheduledCell-ListDCI-1-3 and so on) for DL and ScheduledCell-ListDCI-0-3 for UL. [The number of entries in a row of SRS-RequestCombo should be the same as the number of cells included in ScheduledCell-ListDCI-1-3 for srs-RequestListDCI-1-3 and ScheduledCell-ListDCI-0-3 for srs-RequestListDCI-0-3.]
	SEQUENCE (SIZE (2..4)) OF BIT STRING (SIZE(2..3[x]))



