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1. Introduction
Based on current specification and agreements, following correction related to scheduling/HARQ enhancements for Rel.16 URLLC is discussed and corresponding TP is proposed in this contribution:
· Processing order of intra-UE UL multiplexing/prioritization with same priority and intra-UE UL multiplexing/prioritization with different priority.
[bookmark: _GoBack]In addition, following aspect related to scheduling/HARQ enhancements for Rel.16 URLLC is discussed and a proposal is made without corresponding TP in this contribution:
· Processing order of intra-UE prioritization/multiplexing and UL cancellation by TDD configuration.

2. Discussions and corrections
2.1. Processing order of intra-UE UL multiplexing/prioritization with same priority and intra-UE UL multiplexing/prioritization with different priority
Discussion
At the RAN1#102-e meeting, the following working assumption was made:
	Working assumption
1. Multiplexing/overriding/etc. is performed similar to Rel.15 as if HP channels do not exist; this means that LP operations, multiplexing/overriding/etc., are performed before cancellation.
2. A UE cancels the transmission of a LP channel including any intermediate scheduled LP transmission that does not overlap with any LP channel, if any DCI schedules an overlapping HP transmission with the LP channel, before performing multiplexing/overriding HP channels if any.
3. Multiplexing/overriding of HP channels is performed as if LP channels do not exist.
4. A final HP channel is prioritized if it overlaps with a final LP channel, after performing multiplexing of HP channels



This agreement is captured in the spec as highlighted part as follows:
	When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, 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
where 
-	the overlapping is applicable before or after resolving overlapping among channels of larger priority index, if any, as described in Clause 9.2.5
-	the UE expects that the transmission of the first PUCCH or the first PUSCH, respectively, would not start before  after a last symbol of the corresponding PDCCH reception
-	is the PUSCH preparation time for a corresponding UE processing capability assuming  [6, TS 38.214], based on  and  as subsequently defined in this Clause, and  is determined by a reported UE capability



The intention of the description “before or after” here means that the prioritization of different priority UL channels is conducted before the multiplexing of overlapping HP UL channels in Clause 9.2.5 of TS 38.213 if any, and after the multiplexing of overlapping HP UL channels in the Clause 9.2.5 if any when the outcome of the multiplexing would overlap with the LP channel. Although this description comes from the email discussion “[102-e-NR-Editor-NR_L1enh_URLLC-38.213],” we think it is still misleading. For example, it could be interpreted that “before or after” means UE conducts the prioritization of different priority UL channels only before the multiplexing of overlapping HP UL channels or only after the multiplexing of overlapping HP UL channels. There is ambiguity of UE behaviour with the interpretation. Therefore, the following TP is proposed to avoid future misunderstanding of the spec.

Reasons for change
The current description of the specification is misleading and would lead to wrong implementation.
Summary of changes
Add the corresponding changes to make the specification more precise.    
Specs/Sections impacted 
TS 38.213 Section 9.
Consequences if not approved  
The spec is incomplete. 
Text proposal
---------------------------------Start of Text Proposal on TS 38.213 v16.3.0-----------------------
9	UE procedure for reporting control information 
<Unchanged parts are omitted>
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, 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
where 
-	the overlapping is applicable before or after resolving overlapping among channels of larger priority index, if any, as described in Clause 9.2.5
-	the overlapping is applicable after resolving overlapping among channels of larger priority index, if any, as described in Clause 9.2.5
-	the UE expects that the transmission of the first PUCCH or the first PUSCH, respectively, would not start before  after a last symbol of the corresponding PDCCH reception
-	is the PUSCH preparation time for a corresponding UE processing capability assuming  [6, TS 38.214], based on  and  as subsequently defined in this Clause, and  is determined by a reported UE capability
<Unchanged parts are omitted>
--------------------------------------End of Text Proposal on TS 38.213 v16.3.0------------------

2.2. Processing order of intra-UE UL multiplexing/prioritization and UL cancellation due to TDD configuration
At the RAN1#101-e meeting, RAN1 had discussions on processing order of intra-UE UL prioritization/multiplexing and UL cancellation due to semi-static TDD configuration, and the following agreement was made:
	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


However, the agreement has not been captured in the latest spec [1] due to its ambiguity, i.e. different companies have different understanding on the UE behaviour. During the corresponding email discussion in [101-e-NR-L1enh-URLLC-InterUE-01], the UE behaviour was clarified as follows:
· Step 1: UE follows Rel-15 behaviors 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.
Some companies consider that UL multiplexing/prioritization is performed after UL cancellation due to semi-static TDD configuration regardless of whether the multiplexing/prioritization is for same priority UL channels or different priority UL channels. Or, it can be understood that Rel-15 intra-UE UL multiplexing/prioritization, i.e. intra-UE multiplexing/prioritization of UL channels with same priority, is always performed first from this clarification. Then, if there would be Rel-16 intra-UE UL multiplexing/prioritization, i.e. intra-UE multiplexing/prioritization of UL channels with different priorities, and UL cancellation due to semi-static TDD configuration, UE first resolves the cancellation and then the Rel-16 multiplexing/prioritization. However, both understandings need further consideration and clarification. For example, the former would require other UL cancellations due to semi-static TDD configuration even after UL multiplexing if different PUCCH resource is selected for the multiplexing. This would lead to unnecessary UL channel dropping. On the other hand, the later contradicts the working assumption on processing order of intra-UE UL multiplexing/prioritization with same priority and intra-UE UL multiplexing/prioritization with different priority, which is presented in section 2.1 of this contribution. Therefore, we propose to refine the agreement with the following steps based on the working assumption:
· Step 1: Multiplexing/overriding/etc. is performed similar to Rel.15 as if HP channels do not exist; this means that LP operations, multiplexing/overriding/etc., are performed before cancellation.
· Step 2: A UE cancels the transmission of a LP channel including any intermediate scheduled LP transmission that does not overlap with any LP channel, if any DCI schedules an overlapping HP transmission with the LP channel, before performing multiplexing/overriding HP channels if any.
· Step 3: Multiplexing/overriding of HP channels is performed as if LP channels do not exist.
· Step 4: A final HP channel is prioritized if it overlaps with a final LP channel, after performing multiplexing of HP channels
· Step 5: UE cancels the HP and/or LP channels which collide with semi-static DL symbols
Note that this procedure follows those of UL CI cancellation and SFI cancellation cases, which are already agreed and captured in the spec.

Proposal 1:
· For processing order of intra-UE UL multiplexing/prioritization and UL cancellation due to TDD configuration, UE follows the steps below:
· Step 1: Multiplexing/overriding/etc. is performed similar to Rel.15 as if HP channels do not exist; this means that LP operations, multiplexing/overriding/etc., are performed before cancellation.
· Step 2: A UE cancels the transmission of a LP channel including any intermediate scheduled LP transmission that does not overlap with any LP channel, if any DCI schedules an overlapping HP transmission with the LP channel, before performing multiplexing/overriding HP channels if any.
· Step 3: Multiplexing/overriding of HP channels is performed as if LP channels do not exist.
· Step 4: A final HP channel is prioritized if it overlaps with a final LP channel, after performing multiplexing of HP channels
· Step 5: UE cancels the HP and/or LP channels which collide with semi-static DL symbols
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