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Introduction
In this contribution, we share some views on the remaining issues on the prioritization between PUSCH carrying SL HARQ-ACK and the SL transmission, and the prioritization between PUSCH carrying SL HARQ-ACK and the UL transmission.

[bookmark: _Ref228947482]Discussion
The prioritization rule for SL and UL has been captured in TS 38.213 Clause 16.2.4.3 “simultaneous SL and UL transmissions ”. However, one missing part is the prioritization related to PUSCH carrying SL HARQ-ACK. In the following, we share some discussions on that. As for PUSCH carrying SL HARQ-ACK, it actually carries both SL HARQ-ACK and UL-SCH since SL HARQ-ACK is piggybacked on PUSCH.
Prioritization between PUSCH carrying SL HARQ-ACK and SL transmission


Figure 1. An example showing simultaneous PUSCH carrying SL HARQ-ACK and SL transmission
An example is shown in Figure 1 where PUSCH carrying SL HARQ-ACK and a SL transmission overlap in the time domain. The target is to determine which one is prioritized. In this case, it can still be treated as if the prioritization is done between SL and UL. In this case, SL includes both SL HARQ-ACK and the SL transmission, and the priority of SL is the highest priority between SL HARQ-ACK and the SL transmission. If SL is prioritized over UL, SL with the highest priority (PUSCH carrying SL HARQ-ACK or SL transmission) is prioritized. Otherwise, UL-SCH (PUSCH carrying SL HARQ-ACK) is prioritized. The aforementioned prioritization rule is also equivalent to the following expression.
· If the SL transmission is prioritized over both SL HARQ-ACK and UL-SCH, the SL transmission is prioritized.
· Otherwise, PUSCH carrying SL HARQ-ACK is prioritized.

Proposal 1: The prioritization rule between PUSCH carrying SL HARQ-ACK and a SL transmission is defined as follows.
· If the SL transmission is prioritized over both SL HARQ-ACK and UL-SCH, the SL transmission is prioritized. 
· Otherwise, PUSCH carrying SL HARQ-ACK is prioritized.

--------------------------------- Text Proposal for Clause 16.2.4.3 of TS 38.213------------------------------
16.2.4.3	Simultaneous SL and UL transmissions
*** Unchanged text omitted ***
If a UE 
-	is capable of simultaneous transmissions on the UL and on the SL of two respective carriers of a serving cell, or of two respective serving cells,
-	would transmit on the UL and on the SL of the two respective carriers of the serving cell, or of the two respective serving cells, 
-	the transmission on the UL would overlap with the transmission on the SL over a time period, and
-	the total UE transmission power over the time period would exceed 
the UE 
-	reduces the power for the UL transmission prior to the start of the UL transmission, if the SL transmission has higher priority than the UL transmission as determined in Clause 16.2.4.3.1, so that the total UE transmission power would not exceed 
-	reduces the power for the SL transmission prior to the start of the SL transmission, if the UL transmission has higher priority than the SL transmission as determined in Clause 16.2.4.3.1, so that the total UE transmission power would not exceed 
If a UE 
-	is capable of simultaneous transmissions on the UL and on the SL of two respective carriers of a serving cell, or of two respective serving cells,
-	would transmit PUSCH with the SL HARQ-ACK and the UL-SCH on the UL and transmit on the SL of the two respective carriers of the serving cell, or of the two respective serving cells, 
-	the transmission on the UL would overlap with the transmission on the SL over a time period, and
-	the total UE transmission power over the time period would exceed 
the UE 
-	reduces the power for the UL transmission prior to the start of the UL transmission, if the SL transmission has higher priority than the SL HARQ-ACK and the UL-SCH as determined in Clause 16.2.4.3.1, so that the total UE transmission power would not exceed 
-	reduces the power for the SL transmission prior to the start of the SL transmission otherwise, so that the total UE transmission power would not exceed 
16.2.4.3.1	Prioritizations for sidelink and uplink transmissions/receptions  
*** Unchanged text omitted ***
------------------------------------------------ End Text Proposal --------------------------------------------------

Prioritization between PUSCH carrying SL HARQ-ACK and UL transmission
For the multi-carrier case in CA, the prioritization rule for dropping can be extended from the single-carrier case to the multi-carrier case. However, the existing agreements and specifications have not covered the case where the uplink carrier with PUSCH carrying SL HARQ-ACK is different from the other uplink carriers with UL transmissions. PUSCH carrying SL HARQ-ACK is transmitted on an uplink carrier. Although there are arguments on whether gNB can intentionally avoid overlapping between PUSCH carrying SL HARQ-ACK and UL transmissions within a carrier, there is no need to require the gNB to do that in the CA case. There can be a case where simultaneous PUSCH carrying SL HARQ-ACK and UL transmissions are required and they are on different carriers. This case has not been covered by the existing agreements in NR V2X.
Furthermore, the aforementioned case is not covered by NR Uu specifications either. There is a similar case in NR Uu where PUCCH, PRACH, PUSCH and SRS can be simultaneously transmitted on different carriers. In Clause 7.5 (Prioritizations for transmission power reductions) of TS 38.213, the prioritization rule has been defined for carrier aggregation of different uplink carriers. Generally, the prioritization order (in descending order) is that PRACH > PUCCH > PUSCH > SRS. However, this prioritization rule is not necessarily applicable to the case where PUSCH carrying SL HARQ-ACK, PUCCH, PRACH, PUSCH and SRS can be simultaneously transmitted on different carriers, due to the difference between PUSCH carrying SL HARQ-ACK and regular PUSCH.
Based on the above analysis, a prioritization rule should be specified for simultaneous PUSCH carrying SL HARQ-ACK and UL transmissions on different carriers. Generally, the prioritization rule should follow what has already been defined for simultaneous SL and UL transmissions. 


Figure 2. An example showing simultaneous PUSCH carrying SL HARQ-ACK and uplink transmissions in CA
One case is shown in Figure 2 where PUSCH carrying SL HARQ-ACK and UL transmissions are performed simultaneously on different uplink carriers. From the high level, SL and UL should be divided into two groups, and prioritization between these two groups can be determined by using existing agreements. In this case, the grouping is not necessarily based on the carrier. Instead, the grouping is performed between SL and UL. As shown in Figure 2, one group (SL) includes only SL HARQ-ACK, and the other group (UL) includes UL-SCH and UL transmissions on the carriers other than Carrier #m. If SL is prioritized over UL, PUSCH carrying SL HARQ-ACK is prioritized. If UL is prioritized over SL, the existing prioritization rule in NR Uu can be reused. More specifically, PUSCH carrying SL HARQ-ACK is treated as if it were regular PUSCH carrying UL-SCH only, and the existing prioritization rule in NR Uu is reused.

Proposal 2: The prioritization rule between the carrier with PUSCH carrying SL HARQ-ACK and the carriers with UL transmissions is defined as follows.
· If SL HARQ-ACK is prioritized over both UL-SCH and UL transmissions, PUSCH carrying SL HARQ-ACK is prioritized. 
· Otherwise, the existing Uu prioritization rule is applied by treating PUSCH carrying SL HARQ-ACK as PUSCH carrying UL-SCH only.
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--------------------------------- Text Proposal for Clause 16.2.4.3 of TS 38.213------------------------------
16.2.4.3	Simultaneous SL and UL transmissions
*** Unchanged text omitted ***
If a UE 
-	is capable of simultaneous transmissions on the UL and on the SL of two respective carriers of a serving cell, or of two respective serving cells,
-	would transmit on the UL and on the SL of the two respective carriers of the serving cell, or of the two respective serving cells, 
-	the transmission on the UL would overlap with the transmission on the SL over a time period, and
-	the total UE transmission power over the time period would exceed 
the UE 
-	reduces the power for the UL transmission prior to the start of the UL transmission, if the SL transmission has higher priority than the UL transmission as determined in Clause 16.2.4.3.1, so that the total UE transmission power would not exceed 
-	reduces the power for the SL transmission prior to the start of the SL transmission, if the UL transmission has higher priority than the SL transmission as determined in Clause 16.2.4.3.1, so that the total UE transmission power would not exceed 
If a UE 
-  	would simultaneously perform the PUSCH transmission with the SL HARQ-ACK and the UL-SCH on one UL carrier and the uplink transmissions on other UL carriers, and
-	the total UE transmission power would exceed 
the UE 
-	reduces the power for the uplink transmissions, if the SL HARQ-ACK has a higher priority than the UL-SCH on the same carrier and the uplink transmissions on other UL carriers, so that the total UE transmission power would not exceed 
-	allocates the power to all the UL carriers according to Clause 7.5 otherwise, so that the total UE transmission power would not exceed 
16.2.4.3.1	Prioritizations for sidelink and uplink transmissions/receptions  
*** Unchanged text omitted ***
------------------------------------------------ End Text Proposal --------------------------------------------------

Conclusions
In this contribution, we share some views on the remaining issues on the prioritization rule related to PUSCH carrying SL HARQ-ACK. The proposals are highlighted as follows. The text proposals are given in Section 4.
Proposal 1: The prioritization rule between PUSCH carrying SL HARQ-ACK and a SL transmission is defined as follows.
· If the SL transmission is prioritized over both SL HARQ-ACK and UL-SCH, the SL transmission is prioritized. 
· Otherwise, PUSCH carrying SL HARQ-ACK is prioritized.
Proposal 2: The prioritization rule between the carrier with PUSCH carrying SL HARQ-ACK and the carriers with UL transmissions is defined as follows.
· If SL HARQ-ACK is prioritized over both UL-SCH and UL transmissions, PUSCH carrying SL HARQ-ACK is prioritized. 
· Otherwise, the existing Uu prioritization rule is applied by treating PUSCH carrying SL HARQ-ACK as PUSCH carrying UL-SCH only.

Text proposals
The text proposals are provided below where the new paragraphs marked with the red color are added to Clause 16.2.4.3 of TS 38.213.
--------------------------------- Text Proposal for Clause 16.2.4.3 of TS 38.213------------------------------
16.2.4.3	Simultaneous SL and UL transmissions
*** Unchanged text omitted ***
If a UE 
-	is capable of simultaneous transmissions on the UL and on the SL of two respective carriers of a serving cell, or of two respective serving cells,
-	would transmit on the UL and on the SL of the two respective carriers of the serving cell, or of the two respective serving cells, 
-	the transmission on the UL would overlap with the transmission on the SL over a time period, and
-	the total UE transmission power over the time period would exceed 
the UE 
-	reduces the power for the UL transmission prior to the start of the UL transmission, if the SL transmission has higher priority than the UL transmission as determined in Clause 16.2.4.3.1, so that the total UE transmission power would not exceed 
-	reduces the power for the SL transmission prior to the start of the SL transmission, if the UL transmission has higher priority than the SL transmission as determined in Clause 16.2.4.3.1, so that the total UE transmission power would not exceed 
If a UE 
-	is capable of simultaneous transmissions on the UL and on the SL of two respective carriers of a serving cell, or of two respective serving cells,
-	would transmit PUSCH with the SL HARQ-ACK and the UL-SCH on the UL and transmit on the SL of the two respective carriers of the serving cell, or of the two respective serving cells, 
-	the transmission on the UL would overlap with the transmission on the SL over a time period, and
-	the total UE transmission power over the time period would exceed 
the UE 
-	reduces the power for the UL transmission prior to the start of the UL transmission, if the SL transmission has higher priority than the SL HARQ-ACK and the UL-SCH as determined in Clause 16.2.4.3.1, so that the total UE transmission power would not exceed 
-	reduces the power for the SL transmission prior to the start of the SL transmission otherwise, so that the total UE transmission power would not exceed 
If a UE 
-  	would simultaneously perform the PUSCH transmission with the SL HARQ-ACK and the UL-SCH on one UL carrier and the uplink transmissions on other UL carriers, and
-	the total UE transmission power would exceed 
the UE 
-	reduces the power for the uplink transmissions, if the SL HARQ-ACK has a higher priority than the UL-SCH on the same carrier and the uplink transmissions on other UL carriers, so that the total UE transmission power would not exceed 
-	allocates the power to all the UL carriers according to Clause 7.5 otherwise, so that the total UE transmission power would not exceed 
16.2.4.3.1	Prioritizations for sidelink and uplink transmissions/receptions 
*** Unchanged text omitted ***
------------------------------------------------ End Text Proposal -------------------------------------------------- 
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