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Introduction
This contribution provides Samsung’s view on multi-DCI based simultaneous transmission via two panels (STx2P) out-of-order operation in Rel-18 MIMO [1].

Discussion
In Rel-18, multi-DCI based STx2P has been adopted, and the condition for this operation is as follows:
· Two SRS resource sets are configured with usage in SRS-ResourceSet set to 'codebook' or 'nonCodebook' 
· Higher layer parameter sTx-2Panel is configured 
· PDCCH-Config contains two different values of coresetPoolIndex in ControlResourceSet for the active BWP of a serving cell
If a UE satisfies the above conditions, the UE can be scheduled with two PUSCHs that are fully/partially overlapping in time domain and are fully/partially/non-overlapping in frequency domain by UL grant(s) in DCI(s) and/or scheduled by configured grant(s) Type 1 or Type 2.
Also, an out-of-order operation for multi-DCI based STx2P has been adopted, considering fully/partially overlapped in time domain. For this functionality, a separate UE capability (e.g., FG 40-6-6 in [2]) has been agreed on top of basic features for multi-DCI based STx2P (e.g., FG 40-6-3a and FG 40-6-3b with usage of codebook and non-codebook, respectively [2], which could be a pre-requisite of FG 40-6-6). Then, there could be a case when a UE reports a basic capability for multi-DCI based STx2P but does not report FG 40-6-6, which means that the UE can support multi-DCI based STx2P, but cannot support out-of-order operation of it.

	40-6-6
	Out-of-order operation for multi-DCI based STx2P PUSCH+PUSCH
	Support of out-of-order operation for multi-DCI based STx2P PUSCH+PUSCH
	40-6-3a or 40-6-3b
	Yes
	N/A
	Out-of-order operation for multi-DCI based STx2P PUSCH+PUSCH is not supported
	Per FSPC
	N/A
	FR2 only
	N/A
	
	Optional with capability signalling



Observation 1: A basic UE capability, FG 40-6-3a or FG 40-6-3b, are defined for a UE to support multi-DCI based STx2P scheme corresponding to a usage of codebook or non-codebook, respectively, with configuration of two different coresetPoolIndexes.

Observation 2: To support out-of-order operation for multi-DCI based STx2P, separate UE capability, FG 40-6-6, is defined which is not covered by a basic UE capability FG 40-6-3a or FG 40-6-3b for multi-DCI based STx2P.

Observation 3: There could be a case when a UE reports a basic capability for multi-DCI based STx2P but does not report FG 40-6-6, which means that the UE can support multi-DCI based STx2P, but cannot support out-of-order operation of it.

Also, in TS38.214-i20 [3], the condition “non-overlapping in time domain” is deleted by considering STx2P which is different with previous releases [4]. However, since STx2P has a dedicated separate enabling RRC parameter (i.e., sTx-2Panel) and separate UE capability supporting out-of-order operation, deleting the condition “non-overlapping in time domain” without using STx2P related RRC parameter and UE capability for supporting out-of-order operation for STx2P cannot cover all cases clearly.
	6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged parts are omitted >
Except for the case when 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 ending in symbol i on a scheduling cell,, 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 of the scheduling cell.

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.



Observation 4: Deleting the condition “non-overlapping in time domain” on two PUSCHs scheduling without using STx2P related RRC parameter and UE capability for supporting out-of-order operation for STx2P cannot cover all cases clearly.

Based on above observations, we think that the current specification in TS38.214 does not fully capture necessary conditions enabling out-of-order operation for multi-DCI based STx2P PUSCH scheduling. Hence, considering the condition on UE’s capability reporting and RRC parameter sTx-2Panel, we would like to propose the following TP, which is suggested in our companion contribution [5].

Proposal: Support the following TP in TS38.214 suggested in our companion contribution [5]
	6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged parts are omitted >
Except for the case when 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 and the UE reports its capability of outOfOrderOperationUL-r16, 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.
< Unchanged parts are omitted >
[bookmark: _GoBack]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 and the UE reports its capability of outOfOrderOperationUL-r16, for any two HARQ process IDs in a given scheduled cell, if the UE is not configured with sTx-2Panel and 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 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 PUSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex and the UE is configured with sTx-2Panel, 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
· if the UE reports its capability of [outOfOrderOperationUL-r18],
· 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.
· Otherwise,
· the UE is not expected to 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.




Conclusion
In this contribution, the following proposals are given: 

Observation 1: A basic UE capability, FG 40-6-3a or FG 40-6-3b, are defined for a UE to support multi-DCI based STx2P scheme corresponding to a usage of codebook or non-codebook, respectively, with configuration of two different coresetPoolIndexes.

Observation 2: To support out-of-order operation for multi-DCI based STx2P, separate UE capability, FG 40-6-6, is defined which is not covered by a basic UE capability FG 40-6-3a or FG 40-6-3b for multi-DCI based STx2P.

Observation 3: There could be a case when a UE reports a basic capability for multi-DCI based STx2P but does not report FG 40-6-6, which means that the UE can support multi-DCI based STx2P, but cannot support out-of-order operation of it.

Observation 4: Deleting the condition “non-overlapping in time domain” on two PUSCHs scheduling without using STx2P related RRC parameter and UE capability for supporting out-of-order operation for STx2P cannot cover all cases clearly.

Proposal: Support the following TP in TS38.214 suggested in our companion contribution [5]
	6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged parts are omitted >
Except for the case when 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 and the UE reports its capability of outOfOrderOperationUL-r16, 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.
< Unchanged parts are omitted >
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 and the UE reports its capability of outOfOrderOperationUL-r16, for any two HARQ process IDs in a given scheduled cell, if the UE is not configured with sTx-2Panel and 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 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 PUSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex and the UE is configured with sTx-2Panel, 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
· if the UE reports its capability of [outOfOrderOperationUL-r18],
· 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.
· Otherwise,
· the UE is not expected to 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.
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