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1 Introduction

About prioritization RAN2 had following agreements:
Agreements in RAN2#107bis:
Agreements on prioritization: 
1: 
A separate LCH priority thresholds is configured for both NR-UL and NR-SL.
2:
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.

3:
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.
Agreements on flexible BSR: 
1: 
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.
2:
The rule for UL-data/SL-data prioritization is reused for defining prioritized SL-BSR/UL-BSR.
Agreements in RAN2#108
Agreements on UL/SL prioritization: 
1: 
For prioritization between SL-TX and SL-triggered SR, it is based on direct comparison between associated LCH priority.
2:
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.
Agreements on CSI report: 
2a:
Fixed priority for SL MAC CE. 

2b: 
Prioritization rule for data can be reused for this SL MAC CE.

CSI report MAC CE is prioritized between PC5-RRC/S and SL data LCHs in SL LCP.

Based on all these agreements, we think it is still not clear about new introduced MAC CE for confirmation of type2 CG and SL CSI report. Another issue is how to evaluate UL and SL in general considering both UL MAC PDU and SL MAC PDU will contain more than one MAC SDUs or MAC CEs.
2 Discussion
The whole situation between UL transmission, SL transmission and UL transmission triggered by SL transmission is summarized in the Table 3 in Annex.
From the table 1 we can see the issue for SL CG confirmation MAC CE is whether its priority is fixed or not? If yes, what is its priority?
We think SL CG confirmation MAC CE is as important as CG confirmation MAC CE for Uu interface and seems a fixed priority is straight way forward. In order not to change the priority of CG confirmation MAC CE, SL CG confirmation MAC CE could be between CG confirmation MAC CE and BSR MAC CE. In case SL BSR is prioritized, it is higher than SL BSR.
Proposal1: the priority of SL CG confirmation MAC CE is fixed and it is between CG confirmation MAC CE and (SL)BSR MAC CE.
The main prioritization issue for MAC CE for both UL and SL is there is no detail priority which can compare against configured threshold even their priority is fixed in their direction against other MAC SDUs. Another related problem is that MAC layer has no idea what is the priority value for physical layer if case MAC PDU contains only MAC CE. One solution is to specify the priority value of SL CSI report MAC CE in specification like we did for PC5-S/PC5-RRC signalling. In this case both issues are resolved. In this case it is not difficult to conclude following 3 cases:
1, UL data vs SL CSI report: To follow NR rule between UL data and SL data
2, UL SR vs SL CSI report: To follow NR rule between UL data and SL data
3, UL MAC CE with lower priority than MAC SDU vs SL CSI report: To follow LTE rule
Proposal2: To specify priority value for SL CSI report
Proposal2a: The prioritization between UL data/UL SR and SL CSI report is to follow NR rule between UL data and SL data

Proposal2b: The prioritization between UL MAC CE with lower priority than MAC SDU and SL CSI report is to follow LTE rule

Considering MAC PDU will contain more than one MAC SDU and/or MAC CE, so the prioritization between UL and SL will be outcome of all the cases listed in the table in Annex. Sometimes there is a conflicting issue. Assuming there is UL MAC CE which priority is higher than any LCH except for CCCH e.g. BSR and MAC SDU and there is SL data transmission. There are 4 combination by considering both ul-PrioritizationThres and sl-PrioritizationThres:
	case
	BSR following LTE rule
	Priority value of UL MAC SDU
	Priority value of SL data

	1
	Prioritized
	>= ul-PrioritizationThres
	>= sl-PrioritizationThres

	2
	Not prioritized
	> =ul-PrioritizationThres
	< sl-PrioritizationThres

	3
	Prioritized
	< ul-PrioritizationThres
	>= sl-PrioritizationThres

	4
	Not prioritized
	< ul-PrioritizationThres
	< sl-PrioritizationThres


Table 1

For case 4, according NR rule between UL data and SL data, UL MAC SDU is prioritized, but according to LTE rule SL data is prioritized while BSR’s priority is always higher than UL MAC SDU except for CCCH i.e. it is a deadlock!
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Figure 1 illustration of case 4
The main problem comes from the LTE rule between SL TX and UL MAC CE because legacy rule between MAC CE like BSR and UL MAC SDU is fixed. So one solution to break the deadlock is to specify that the priority is always higher than SL TX for those MAC CEs which priority is always higher than UL MAC SDU except for CCCH. Then table 1 will become following:
	case
	BSR following LTE rule
	Priority value of UL MAC SDU
	Priority value of SL data

	1
	Prioritized
	>= ul-PrioritizationThres
	>= sl-PrioritizationThres

	2
	Prioritized
	> =ul-PrioritizationThres
	< sl-PrioritizationThres

	3
	Prioritized
	< ul-PrioritizationThres
	>= sl-PrioritizationThres

	4
	Prioritized
	< ul-PrioritizationThres
	< sl-PrioritizationThres


Table 2
In table 2 there is no issue for case4 anymore. For case 2 there is still conflicted between BSR and SL data. But this is not deadlock issue. Even there is no BSR but only UL MAC SDU, there is still conflict among UL MAC SDUs due to the fact the LCH priorities could be split by ul-PrioritizationThres. So normally MAC CE or LCH with highest priority will be taken a priority candidate and then follow prioritization between this MAC CE or LCH and SL TX. In case 2 in table 2, UL transmission should be prioritized. The same principle should be also applied for the prioritization between UL/SL SR and SL TX
For MAC CE which priority is always lower than UL MAC SDU, nothing new is needed i.e. LTE rule will be applied between those MAC CE and SL TX.
In summary, if there is MAC CE which priority is always higher than UL MAC SDU ( i.e. C-RNTI, (SL) CG Confirmation, (SL)BSR, PHY) or CCCH in the UL MAC PDU, then UL transmission is always prioritized over SL transmission. If there is no such MAC CE or CCCH but at least one UL MAC SDU is contained, then NR rule will be followed. If there only MAC CE which priority is always lower than UL MAC SDU (i.e. Recommendation bit rate query, (SL) padding BSR, then LTE rule is applied.

Proposal 3: For CCCH or MAC CE which priority is always higher than UL MAC SDU, its priority is always higher than SL TX regardless of priority of SL TX

Proposal 3a: For MAC CE which priority is always lower than UL MAC SDU, prioritization against SL will follow LTE rule 

Proposal4: The eventually prioritization between UL MAC PDU and SL MAC PDU shall follow the MAC CE or LCH with highest priority within MAC PDU respectively

Proposal4a: The same principle in proposal4 should be applied also for the prioritization between UL/SL SR and SL TX
After applying new proposals, the outcome of the whole picture could be found in table 4 in Annex.
3 Conclusion
Proposal1: the priority of SL CG confirmation MAC CE is fixed and it is between CG confirmation MAC CE and (SL)BSR MAC CE.

Proposal2: to specify priority value for SL CSI report

Proposal2a: the prioritization between UL data/UL SR and SL CSI report is to follow NR rule between UL data and SL data

Proposal2b: the prioritization between UL MAC CE with lower priority than MAC SDU and SL CSI report is to follow LTE rule

Proposal 3: For CCCH or MAC CE which priority is always higher than UL MAC SDU, its priority is always higher than SL TX regardless of priority of SL TX

Proposal 3a: For MAC CE which priority is always lower than UL MAC SDU, prioritization against SL will follow LTE rule 

Proposal4: The eventually prioritization between UL MAC PDU and SL MAC PDU shall follow the MAC CE or LCH with highest priority within MAC PDU respectively

Proposal4a: The same principle in proposal4 should be applied for the prioritization between UL/SL SR and SL TX
4 Annex
	　
	SL BSR
	SL  SR
	SL type2 CG confirmation
	SL data
	SL MAC CE (CSI report)
	UL MAC SDU(DRB&SRB)
	UL BSR
	UL other MAC CE
	UL SR

	SL BSR
	N/A
	　
	　
	　
	　
	　
	　
	　
	　

	SL SR
	N/A
	N/A
	　
	　
	　
	　
	　
	　
	　

	SL type2 CG confirmation
	fixed order?
	N/A
	N/A
	　
	　
	　
	　
	　
	　

	SL data
	LTE rule
	based on LCH priority
	LTE rule
	N/A
	　
	　
	　
	　
	　

	SL MAC CE (CSI report)
	LTE rule?
	based on LCH priority
	LTE rule?
	fixed order
	N/A
	　
	　
	　
	　

	UL MAC SDU(DRB&SRB)
	fixed order
	N/A
	fixed order?
	NR rule
	NR rule?
	N/A
	　
	　
	　

	UL BSR
	flexible order
	N/A
	fixed order?
	LTE rule
	LTE rule?
	Fixed order
	N/A
	　
	　

	UL other MAC CE
	fixed order
	N/A
	fixed order?
	LTE rule
	LTE rule?
	Fixed order
	fixed order
	N/A
	　

	UL SR
	N/A
	N/A
	N/A
	NR rule
	NR rule?
	N/A
	N/A
	N/A
	N/A


Table 3

	　
	SL BSR
	SL  SR
	SL type2 CG confirmation
	SL data
	SL MAC CE (CSI report)
	UL MAC SDU(DRB&SRB)
	UL BSR
	UL other MAC CE
	UL SR

	SL BSR
	N/A
	　
	　
	　
	　
	　
	　
	　
	　

	SL SR
	N/A
	N/A
	　
	　
	　
	　
	　
	　
	　

	SL type2 CG confirmation
	fixed order
	N/A
	N/A
	　
	　
	　
	　
	　
	　

	SL data
	UL is prioritized
	based on LCH priority
	UL is prioritized
	N/A
	　
	　
	　
	　
	　

	SL MAC CE (CSI report)
	UL is prioritized
	based on LCH priority
	UL is prioritized
	fixed order
	N/A
	　
	　
	　
	　

	UL MAC SDU(DRB&SRB)
	SL BSR is prioritized
	N/A
	fixed order
	NR rule
	NR rule
	N/A
	　
	　
	　

	UL BSR
	flexible order
	N/A
	fixed order
	UL is prioritized
	UL is prioritized
	Fixed order
	N/A
	　
	　

	UL other MAC CE
	fixed order
	N/A
	fixed order
	UL is prioritized for MAC CE higher than SDU, or LTE rule
	UL is prioritized for MAC CE higher than SDU, or LTE rule
	Fixed order
	fixed order
	N/A
	　

	UL SR
	N/A
	N/A
	N/A
	NR rule
	NR rule
	N/A
	N/A
	N/A
	N/A


Table 4
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