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[bookmark: OLE_LINK33]In this contribution, the UE processing order between semi-static TDD configuration and intra-UE prioritization/multiplexing is discussed. The specific analysis and proposal for the UE processing order are given in the following sections.
One text proposal for PUSCH preparation procedure time is also proposed.
Discussion and text proposal on UE processing order
The issue on UE processing order between semi-static TDD configuration and intra-UE prioritization/multiplexing was discussed during RAN1#101 meeting. And the following agreement [1] was made accordingly: 
	Agreement:
· After the UE determines the overlapping PUCCH or PUSCH for multiplexing/prioritization, the UE cancels the PUCCH or PUSCH that has overlapping with semi-static configured DL symbols or SSB symbols, and then the multiplexing/prioritization is performed among the non-cancelled overlapping transmissions 


And it was interpreted as three steps from the UE perspective, i.e.,
· Step 1: UE follows Rel-15 behaviours for any intermediate procedure to determine the overlapping PUCCH or PUSCH for multiplexing/prioritization
· Step 2: UE cancels the ones that collides with semi-static DL symbols,
· Step 3: UE performs multiplexing/prioritization among the non-cancelled overlapping channels.
During the discussion of RAN1#102 meeting, there are different understandings from different companies on the above agreement and interpretation of the three steps. 
[bookmark: OLE_LINK2]In our understanding, only the candidate transmissions of PUCCH or PUSCH are determined, and no multiplexing/prioritization is performed during step 1. Then, there may overlap among different candidate transmissions. UE cancels the candidate transmissions that collides with semi-static DL symbols in step 2. Finally, intra-UE multiplexing/prioritization including all the cases, i.e. same priority vs. same priority and LP vs. HP are performed. 
Observation 1: UE performs intra-UE multiplexing/prioritization including all the cases after canceling the candidate transmission colliding with semi-static DL symbols. 
Another issue was raised during RAN1#102 meeting. That is, the final PUCCH resource to be used could be overlapping with the DL symbols after performing step 3. So the UE has to perform an additional step for overlapping check before transmission. It will increase the UE processing procedure. In addition, some solutions should be needed for the UE to solve the issue. 
In our opinion, this issue can be solved by the gNB implementation. gNB should take the potential multiplexing between different PUCCHs into account when scheduling. And the overlapping between the final PUCCH resource to be used and the semi-static DL symbols can be avoided by the gNB. 
Observation 2: UE doesn’t expect that the final PUCCH resource to be used is overlapping with the semi-static DL symbols after performing step 3. 
Basing on the above analysis and observations on UE processing order between semi-static TDD configuration and intra-UE prioritization/multiplexing, we propose the following proposal. 
Proposal 1: Endorse the text proposal in section 9 of 38.213: 
--------------------------------------------Text Proposal for Section 9 in TS38.213[2]--------------------------------- 
	9	UE procedure for reporting control information
<---------------------------Other parts are omitted ------------------------------->
If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority. 
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of the same priority indexes, the UE cancels the PUCCH or the PUSCH transmission if the UE determines a PUCCH or a PUSCH transmissions overlapping with DL symbols indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. Then the UE resolves the overlapping for PUCCH and/or PUSCH transmissions of a same priority index as defined in Clause 9.2.5.
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, the UE cancels the PUCCH or the PUSCH transmission if the UE determines a PUCCH or a PUSCH transmissions overlapping with DL symbols indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, next the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority index as described in Clause 9.2.5. Then, 
-	if a transmission of a first PUCCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a transmission of a second PUSCH or a second PUCCH of smaller priority index, the UE cancels the transmission of the second PUSCH or the second PUCCH before the first symbol that would overlap with the first PUCCH transmission
-	if a transmission of a first PUSCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a transmission of a second PUCCH of smaller priority index, the UE cancels the transmission of the second PUCCH before the first symbol that would overlap with the first PUSCH transmission
<---------------------------Other parts are omitted ------------------------------->
Reasons for change
To capture the agreement in the specification.
Summary of changes
After the UE determines the overlapping PUCCH or PUSCH for multiplexing/prioritization, the UE cancels the PUCCH or PUSCH that has overlapping with semi-static configured DL symbols or SSB symbols, and then the multiplexing/prioritization is performed among the non-cancelled overlapping transmissions.
Specs/Sections impacted
TS 38.213, Section 9
Consequences if not approved:
Wrong UE processing order between semi-static TDD configuration and intra-UE prioritization/multiplexing.



Text proposal on PUSCH preparation procedure time
In section 6.4 of specification 38.214 [3], to determine the first uplink symbol of the PUSCH for a transport block, besides the SLIV of the scheduling DCI, the direct indication of start symbol S should also be included just like the similar description in section 6.1.2.1.
	[bookmark: _Toc11352143][bookmark: _Toc20318033][bookmark: _Toc27299931][bookmark: _Toc29673204][bookmark: _Toc29673345][bookmark: _Toc29674338][bookmark: _Toc36645568][bookmark: _Toc45810613][bookmark: _Toc52457823][bookmark: _Toc11352166][bookmark: _Toc20318056][bookmark: _Toc27299954][bookmark: _Toc29673231][bookmark: _Toc29673372][bookmark: _Toc29674365][bookmark: _Toc36645595][bookmark: _Toc45810644][bookmark: _Toc52457854]6.1.2.1	Resource allocation in time domain
<---------------------------Other parts are omitted ------------------------------->
When the UE is scheduled to transmit a transport block and no CSI report, or the UE is scheduled to transmit a transport block and a CSI report(s) on PUSCH by a DCI, the Time domain resource assignment field value m of the DCI provides a row index m + 1 to an allocated table. The determination of the used resource allocation table is defined in Clause 6.1.2.1.1. The indexed row defines the slot offset K2, the start and length indicator SLIV, or directly the start symbol S and the allocation length L, the PUSCH mapping type, and the number of repetitions (if numberOfRepetitions-r16 is present in the resource allocation table) to be applied in the PUSCH transmission.
<---------------------------Other parts are omitted ------------------------------->
6.4	UE PUSCH preparation procedure time

[bookmark: _Hlk496824026][bookmark: _Hlk45746554]If the first uplink symbol in the PUSCH allocation for a transport block, including the DM-RS, as defined by the slot offset K2 and the start and length indicator SLIV of the scheduling DCI and including the effect of the timing advance, is no earlier than at symbol L2, where L2 is defined as the next uplink symbol with its CP starting after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, then the UE shall transmit the transport block. 
<---------------------------Other parts are omitted ------------------------------->



Proposal 2: Endorse the text proposal in section 6.4 of 38.214: 
--------------------------------------------Text Proposal for Section 6.4 in TS38.214[3]--------------------------------- 
	6.4	UE PUSCH preparation procedure time
<---------------------------Other parts are omitted ------------------------------->

If the first uplink symbol in the PUSCH allocation for a transport block, including the DM-RS, as defined by the slot offset K2 and the start and length indicator SLIV, or the start symbol S of the scheduling DCI and including the effect of the timing advance, is no earlier than at symbol L2, where L2 is defined as the next uplink symbol with its CP starting after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, then the UE shall transmit the transport block. 
<---------------------------Other parts are omitted ------------------------------->
Reasons for change
To fix the error of the determination of the first uplink symbol allocation.
Summary of changes
Adding the start symbol S indication.
Specs/Sections impacted
TS 38.214, Section 6.4
Consequences if not approved:
The determination of the first uplink symbol allocation is not complete.



Conclusion
According to the analysis given above, we have the following observations and text proposal:
Observation 1: UE performs intra-UE multiplexing/prioritization including all the cases after canceling the candidate transmission colliding with semi-static DL symbols. 
Observation 2: UE doesn’t expect that the final PUCCH resource to be used is overlapping with the DL symbols after performing step 3. 
Proposal 1: Endorse the text proposal in section 9 of 38.213: 
--------------------------------------------Text Proposal for Section 9 in TS38.213[2]--------------------------------- 
	9	UE procedure for reporting control information
<---------------------------Other parts are omitted ------------------------------->
If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority. 
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of the same priority indexes, the UE cancels the PUCCH or the PUSCH transmission if the UE determines a PUCCH or a PUSCH transmissions overlapping with DL symbols indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. Then the UE resolves the overlapping for PUCCH and/or PUSCH transmissions of a same priority index as defined in Clause 9.2.5.
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, the UE cancels the PUCCH or the PUSCH transmission if the UE determines a PUCCH or a PUSCH transmissions overlapping with DL symbols indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, then the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority index as described in Clause 9.2.5. Then, 
-	if a transmission of a first PUCCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a transmission of a second PUSCH or a second PUCCH of smaller priority index, the UE cancels the transmission of the second PUSCH or the second PUCCH before the first symbol that would overlap with the first PUCCH transmission
-	if a transmission of a first PUSCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a transmission of a second PUCCH of smaller priority index, the UE cancels the transmission of the second PUCCH before the first symbol that would overlap with the first PUSCH transmission
<---------------------------Other parts are omitted ------------------------------->
Reasons for change
To capture the agreement in the specification.
Summary of changes
After the UE determines the overlapping PUCCH or PUSCH for multiplexing/prioritization, the UE cancels the PUCCH or PUSCH that has overlapping with semi-static configured DL symbols or SSB symbols, and then the multiplexing/prioritization is performed among the non-cancelled overlapping transmissions.
Specs/Sections impacted
TS 38.213, Section 9
Consequences if not approved:
Wrong UE processing order between semi-static TDD configuration and intra-UE prioritization/multiplexing.



Proposal 2: Endorse the text proposal in section 6.4 of 38.214: 
--------------------------------------------Text Proposal for Section 6.4 in TS38.214[3]--------------------------------- 
	6.4	UE PUSCH preparation procedure time
<---------------------------Other parts are omitted ------------------------------->

If the first uplink symbol in the PUSCH allocation for a transport block, including the DM-RS, as defined by the slot offset K2 and the start and length indicator SLIV, or the start symbol S of the scheduling DCI and including the effect of the timing advance, is no earlier than at symbol L2, where L2 is defined as the next uplink symbol with its CP starting after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, then the UE shall transmit the transport block. 
<---------------------------Other parts are omitted ------------------------------->
Reasons for change
To fix the error of the determination of the first uplink symbol allocation.
Summary of changes
Adding the start symbol S indication.
Specs/Sections impacted
TS 38.214, Section 6.4
Consequences if not approved:
The determination of the first uplink symbol allocation is not complete.
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