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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]On the previous RAN2 meetings, regarding to the UL/SL prioritization, the following agreements were reached:
Agreements on UL/SL prioritization: 
1: 	‎For between SL-data and UL-data/SRB, the SL transmission is prioritized if the highest priority ‎value of UL LCH(s) with available data is larger than the UL priority threshold and the highest priority ‎value of SL LCH(s) with available data is lower than the SL priority threshold. Otherwise the UL ‎transmission is prioritized.‎ 
2:	Prioritization between UL SR and SL data transmission could be based on priority of the UL LCH that ‎triggered the UL SR and priority value(s) of SL LCH(s), similar as prioritization between NR UL data ‎and NR SL data transmission.‎
3: 	If SL-BSR is prioritized, and if the UL-grant size is not enough to carry “the BS of all prioritized ‎SL-BSR entries + UL-BSR”, transmit SL-BSR. Otherwise, rely on legacy behavior.‎
‎4:‎	The rule for UL-data/SL-data prioritization is reused for defining prioritized SL-BSR/UL-BSR.‎
5: ‎	For prioritization between SL-TX and SL-triggered SR, it is based on direct comparison ‎between associated LCH priority.‎
‎6:‎	For prioritization between SL-TX and UL-TX (only for PUSCH), for UL MAC CE, rely on ‎LTE solution, i.e., they are treated as if of priority lower than the UL-threshold, so down-prioritized ‎if SL-TX is higher than SL-threshold, otherwise prioritized.‎
7:  The prioritization between UL data/UL SR and SL CSI report is to follow NR rule between UL data and SL data according to the priority value of the SL CSI reporting.
8:  ‎Additional UL/SL prioritization related to UL MAC CE is not considered in REL-16, except ‎what has been already agreed or specified in 38.321 and critical one that needs to be corrected.‎

In this contribution, the remaining issue on UL/SL prioritization related to UL MAC CE is re-discussed and the related TP is provided.
Discussion
According to the previous agreements, the prioritization between SL-TX and UL-TX for UL MAC CE relies on ‎LTE ‎solution, i.e., only compared with SL threshold. The UL MAC CE includes C-RNTI, CG Confirmation, BFR, BSR, PHR, padding BSR and so on. However, considering UL MAC PDU can contain MAC CE plus UL data, there is a confliction issue when logical channel and MAC CE follow different prioritization rules as following.
Table 1: UL MAC ‎PDU ‎prioritization
	Case
	Priority value of UL data
	Priority value of SL data
	UL data following NR rule
	UL MAC CE following LTE rule
	UL MAC PDU prioritization

	1
	< ul-PrioritizationThres
	< sl-PrioritizationThres
	UL prioritized
	SL prioritized
	?

	2
	< ul-PrioritizationThres
	≥ sl-PrioritizationThres
	UL prioritized
	UL prioritized
	UL prioritized

	3
	≥ ul-PrioritizationThres
	< sl-PrioritizationThres
	SL prioritized
	SL prioritized
	SL prioritized

	4
	≥ ul-PrioritizationThres
	≥ sl-PrioritizationThres
	UL prioritized
	UL prioritized
	UL prioritized


For the case 1, if following the NR rule between UL data and SL data, the UL MAC PDU will be prioritized, but if following the LTE rule, the UL MAC PDU will not be prioritized. Thus, in this case, how to judge the UL/SL prioritization should be further discussed.
Observation 1: In case of one UL MAC PDU contains both UL data and UL MAC CE, the prioritization rule for UL data and for UL MAC CE may conflict.

According to TS38.321, the prioritization rule between UL MAC CE and UL data from logical channel is listed below:
	-	C-RNTI MAC CE or data from UL-CCCH;
-	Configured Grant Confirmation MAC CE or BFR MAC CE or Multiple Entry Configured Grant Confirmation MAC CE;
-	Sidelink Configured Grant Confirmation MAC CE;
-	LBT failure MAC CE;
-	MAC CE for SL-BSR prioritized according to clause 5.22.1.6;
-	MAC CE for BSR, with exception of BSR included for padding;
-	Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;
-	MAC CE for the number of Desired Guard Symbols;
-	MAC CE for Pre-emptive BSR;
-	MAC CE for SL-BSR, with exception of SL-BSR prioritized according to clause 5.22.1.6 and SL-BSR included for padding;
-	data from any Logical Channel, except data from UL-CCCH;
-	MAC CE for Recommended bit rate query;
-	MAC CE for BSR included for padding;
-	MAC CE for SL-BSR included for padding.
NOTE 2: Prioritization among Configured Grant Confirmation MAC CE, Multiple Entry Configured Grant Confirmation MAC CE, and BFR MAC CE is up to UE implementation.


Based on the above prioritization rule, it is obvious that the UL MAC CE can be divided into two categories: one is the MAC CE which priority is always higher than UL data from any Logical Channel except for UL-CCCH, e.g., BSR MAC CE; the other is MAC CE which priority is always lower than UL data from any Logical Channel except for UL-CCCH, e.g., MAC CE for Recommended bit rate query. Thus the issue in observation 1 can be discussed according to different UL MAC CE categories, separately.
For the UL MAC CE which priority is always higher than UL data, the prioritization of this kind of MAC CE can be treated as if the priority lower than the ul-PrioritizationThres, so the MAC CE is always prioritized no matter whether the priority of SL data is lower than sl-PrioritizationThres or not. If an UL MAC PDU includes this kind of UL MAC CE, no matter whether UL data is included or not, this UL MAC PDU is always prioritized than SL Tx, since the priority of the UL MAC CE is higher than UL data.
[bookmark: _Ref19032198][bookmark: _Ref37338932][bookmark: _Ref40961997][bookmark: _Ref47558056]Proposal 1: If an UL MAC PDU includes the UL MAC CE which priority is always higher than UL data from any logical channel except for UL-CCCH, the UL MAC PDU is always prioritized than SL Tx‎.

For the UL MAC CE which priority is always lower than UL data, the prioritization rule will depend on whether the UL MAC PDU also includes UL data. If the UL MAC PDU includes the UL MAC CE and UL data, the prioritization between NR and SL will follow NR rule, since the priority of UL data is higher than the UL MAC CE. The UL priority is the highest priority of LCH(s) for the UL data within the MAC PDU.
If the UL MAC PDU only includes the UL MAC CE, the prioritization between NR and SL will follow LTE rule according to the previous agreements.
[bookmark: _Ref47558062]Proposal 2: If an UL MAC PDU includes UL data and the UL MAC CE which priority is always lower than UL data from any logical channel except for UL-CCCH, the prioritization between NR and SL will follow NR rule. The UL priority is the highest priority of LCH(s) for the UL data within the MAC PDU.‎
[bookmark: _Ref47558066]Proposal 3: If an UL MAC PDU only includes the UL MAC CE which priority is always lower than UL data, the prioritization between NR and SL will follow LTE rule.

Proposal 2 and Proposal 3 have been already covered in current 38.321 [1]. In the case of Proposal 2, the prioritization between NR and SL will follow NR rule. Thus, Proposal 2 is covered by the description of NR prioritization rule in Clause 5.4.2.2, i.e., “the value of the highest priority of the logical channel(s) in the MAC PDU is lower than ul-PrioritizationThres if ul-PrioritizationThres is configured”.
In the case of Proposal 3, the prioritization between NR and SL will follow LTE rule. Thus, Proposal 3 is covered by the description of LTE prioritization rule in clause ‎5.22.1.3.1a, i.e., “if uplink transmission is neither prioritized as specified in clause 5.4.2.2 and if the value of the highest priority of logical channel(s) and a MAC CE in the MAC PDU is lower than sl-PrioritizationThres if sl-PrioritizationThres is configured”.
Only Proposal 1 needs to be captured in 38.321 as following TP. Besides capturing Proposal 1, the following TP also addresses a typo of clause number, i.e., change ‎clause 5.22.1.3.1 into 5.22.1.3.1a.
[bookmark: _Ref47558069]Proposal 4: Suggest RAN2 to agree the following TP to capture Proposal 1.

Conclusion
According to the above discussion, the proposals for UL/SL prioritization related to UL MAC CE are as follows:
Proposal 1: If an UL MAC PDU includes the UL MAC CE which priority is always higher than UL data from any logical channel except for UL-CCCH, the UL MAC PDU is always prioritized than SL Tx‎.
Proposal 2: If an UL MAC PDU includes UL data and the UL MAC CE which priority is always lower than UL data from any logical channel except for UL-CCCH, the prioritization between NR and SL will follow NR rule. The UL priority is the highest priority of LCH(s) for the UL data within the MAC PDU.‎
Proposal 3: If an UL MAC PDU only includes the UL MAC CE which priority is always lower than UL data, the prioritization between NR and SL will follow LTE rule.
Proposal 4: Suggest RAN2 to agree the following TP to capture Proposal 1.
[bookmark: _GoBack]
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Text proposals
-------------------------------TS38.321 clause ‎5.4.2.2 ------------------------------------------

The transmission of the MAC PDU is prioritized over sidelink transmission or can be performed simultaneously with sidelink transmission if one of the following conditions is met:
-	if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and neither the transmission of NR sidelink communication is prioritized as described in clause 5.22.1.3.1a5.22.1.3.1 nor the transmissions of V2X sidelink communication is prioritized as described in clause 5.4.2.2 of TS 36.321 [22]; or
-	if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and the value of the highest priority of the logical channel(s) in the MAC PDU is lower than ul-PrioritizationThres if ul-PrioritizationThres is configured, or the MAC PDU includes the MAC CE which priority is always higher than UL data from any Logical Channel, except data from UL-CCCH; or
-	if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and the MAC entity is able to perform this UL transmission simultaneously with both the transmission of NR sidelink communication which is prioritized as described in clause 5.22.1.3.1a5.22.1.3.1 and the transmissions of V2X sidelink communication which are prioritized as described in clause 5.14.1.2.2 of TS 36.321 [22]; or
-	if there is only configured grant(s) for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and either none of the transmissions of V2X sidelink communication is prioritized as described in clause 5.4.2.2 of TS 36.321 [22] or the MAC entity is able to perform this UL transmission simultaneously with the transmissions of V2X sidelink communication which are prioritized as described in clause 5.14.1.2.2 of TS 36.321 [22]; or
-	if there is only a sidelink grant for transmission of NR sidelink communication at the time of the transmission, and if the transmission of NR sidelink communication is not prioritized as described in clause 5.22.1.3.1a5.22.1.3.1, or the value of the highest priority of the logical channel(s) in the MAC PDU is lower than ul-PrioritizationThres if ul-PrioritizationThres is configured, or there is a sidelink grant for transmission of NR sidelink communication at the time of the transmission, and the MAC entity is able to perform this UL transmission simultaneously with the transmission of NR sidelink communication which is prioritized as described in clause 5.22.1.3.1a5.22.1.3.1, or the MAC PDU includes the MAC CE which priority is always higher than UL data from any Logical Channel, except data from UL-CCCH.:
NOTE 1:	Among the UL transmissions where the MAC entity is able to perform the transmission of NR sidelink communication prioritized simultaneously, if there are more than one UL transmission which the MAC entity is not able to perform simultaneously, it is up to UE implementation whether this UL transmission is performed.
NOTE 2:	Among the UL transmissions that the MAC entity is able to perform simultaneously with all transmissions of V2X sidelink communication prioritized, if there are more than one UL transmission which the MAC entity is not able to perform simultaneously, it is up to UE implementation whether this UL transmission is performed.
NOTE 3:	Among the UL transmissions where the MAC entity is able to perform the transmission of NR sidelink communication prioritized simultaneously with all transmissions of V2X sidelink communication prioritized, if there are more than one UL transmission which the MAC entity is not able to perform simultaneously, it is up to UE implementation whether this UL transmission is performed.
NOTE 4:	If there is a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and the MAC entity is not able to perform this UL transmission simultaneously with the transmission of V2X sidelink communication, and prioritization-related information is not available prior to the time of the transmission due to processing time restriction, it is up to UE implementation whether this UL transmission is performed.
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