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Introduction
In this contribution, we discuss some left issues on MAC running CR.
Discussion
0. Issue-1: Left issues on Prioritization
0. Issue-1A: for UL/SL prioritization of SL-SCH
In the current MAC running CR, the inter-RAT prioritization has been addressed for
1. LTE-UL vs. NR-SL;
2. NR-UL vs. LTE-SL;
However, according to the latest SL reply from RAN4 in R2-2000042, RAN4 has ruled out the possibility of scenario-2 above,
Q2: For the second scenario agreed by RAN2 for LTE-UL/NR-SL and LTE-SL/NR-UL prioritization, (i.e., when UL TX and SL TX (in different carrier frequency) share TX chains and power budget), is it a valid scenario for prioritization from RAN1/4 perspective?
Answer to Q2: LTE UL / NR SL in different carriers is a valid scenario. The specific band combination feasibility can be confirmed if the coexistence evaluation results indicate feasibility.  It should be noted that RAN4 assume shared TX but power budget is independently operated.
LTE-SL/NR-UL is not valid under licensed band since LTE-SL is only allowed in ITS band in LTE V2X.
So RAN2 has to reflect the view from RAN4, to remove the related specification on UL/SL prioritization of scenario-2.
1. [bookmark: _Toc36896707]To remove the prioritization for NR-UL/LTE-SL in 38.321.
0. Issue-1B: for UL/SL prioritization of SL-BCH
Similar to SL-SCH, before submitting the MAC PDU to PHY layer, UL/SL prioritization check can be made for SL-BCH at MAC layer. There seems no technical reason for the mis-alignment between SL-SCH / SL-BCH in terms of prioritization behaviour.
1. [bookmark: _Toc36896708]To add UL/SL prioritization check for SL-BCH in 38.321.
0. Issue-1C: for UL/SL prioritization of SR
In the current speciation, for SR transmission, the specification covers the case of no-overlapping (with UL-SCH or SL-SCH), and with overlapping but UE not supporting simultaneous transmission. 
3>	if the PUCCH resource for the SR transmission occasion overlap with neither a UL-SCH resource nor a SL-SCH resource; or
3>	if a SL-SCH resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specfied in clause 5.4.5, and the MAC entity is not able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource, and either transmission on the SL-SCH resource is not prioritized as described in clause 5.x.1.3.2 or the priority value of the logical channel that triggered SR is lower than ul-Prioritizationthres, if configured; or
3>	if a SL-SCH resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specfied in clause 5.x.1.5, and the MAC entity is not able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource, and the priority of the triggered SR determined as specified in clause 5.x.1.5 is higher than the priority of the MAC PDU determined as specified in clause 5.x.1.3.1 for the SL-SCH resource:
I.e., the case of with overlapping yet the UE supporting simultaneous transmission is not covered.
1. [bookmark: _Toc32402221][bookmark: _Toc36895285][bookmark: _Toc36896709]Add the case of overlapping with SL-SCH but supporting simultaneous transmission to prioritization check for SR in 38.321.
0. Issue-1D: for UL/SL prioritization of MAC CE
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 when logical channel or MAC CE follow different prioritization rules. 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!


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 is always prioritized over SL
	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 conflict between BSR and SL data. But this is not deadlock issue because BSR is prioritized over both MAC SDU and SL data. 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 (e.g. Recommendation bit rate query, (SL) padding BSR, then LTE rule is applied.
1. For 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
1. For MAC CE which priority is always lower than UL MAC SDU, prioritization against SL will follow LTE rule 
1. The eventually prioritization between UL MAC PDU and SL MAC PDU shall follow the MAC CE or LCH with highest priority within MAC PDU in UL and SL respectively

0. Issue-2: Left issues on configured grant
1. Issue-2A: resource allocation
At RAN1#100 emeeting the conclusion on resource allocation within resource pool is to follow LTE framework with some modification. The detail agreement is as following:
[image: ]
It can interpreted as following 2: step:
Step1: some slots including reserved slots, S-SSB slots and slots containing less then X symobls are excluded
Step2: the rest valid slots can be divided by bitmap length evenly where a bitmap indicate which slot is for SL transmission
Here is example assuming S-SSB periodicity is 160ms, bitmap length is 10slots and reserved slots is 2. Then we have SL resource as indicated in following Figure:



Figure 1
Because bitmap is applied for so called “logical slots” i.e. slots excluding reserved slots and S-SSB slots, it across frame boundary randomly. Then the valid slots i.e. value=1 within bitmap could scattered randomly in physical time domain. Because of this it is very difficult to configure a SL configured grant based on Uu timing otherwise some of configured grant will be located in invalid slots i.e. slots with value=0 within bitmap or S-SSB slot or reserved slot. One alternative to avoid such problem is that periodical SL configured grant could be configured based on SL logical timing. In this example in Figure 1, the periodicity is 3 logical slots with offset=2 logical slots. One consequence of the alternative is that periodical logical slots are not interleaved evenly in physical time domain.
1.  To use logical SL timing of valid slot to determine radio resource of SL configured grant
But it is also quite obvious the total number of valid slots for SL transmission could be an odd number. In this example 3033=3*3*337. There is not so much periodicity could be chosen to be evenly divided by total valid SL slots.
Similar issue also occurs to configured grant over Uu when odd periodicity is introduced in IIOT WID. The solution introduced in IIOT WID is to increase the N value (the Nth periodicity) sequentially from 1st valid symbol. The configured grant is mainly configured for periodical traffic hence it is important to keep same interval in time domain between radio resources even it crosses SFN period boundary. The intention of the SL configured grant is similar. However as indicated in Figure1, the real time interval among radio resources of different period is likely not the same. Then it could be flexible to treat interval between two radio resources across SFN period boundary. To keep this in mind we can define a resource pattern within one a SFN period and apply this for all the SFN periods.
[image: ]
Following the same mechanism as UL CG type 1, the slots which are associated to SL CG are determined by the following formula:
       (1)
Where:
·  is the total number of slots within the resource pool within a SFN period that the SL CG is associated to;
· sl_TimeOffsetCG is the slot offset between the first SL CG resource and 1st valid slot within resource pool. It is always smaller than sl_PeriodCG
· S is the slot index(s) which are determined by time resource indication included in SL CG configuration. 
· Current_slot is the slot index within the resource pool within a SFN period, it is within [0, ]
· sl_PeriodCG is the period of sidelink configured grant
·  
The ambiguity of reference SFN can be avoided around SFN period boundary because all the N values will be repeated every SFN period even the configured grant periodicity can’t be divided by evenly.
For configured grant type2, sl_TimeOffsetCG is the slot when activation MAC CE is received. In this case N>=0 and should increase sequentially.
1. Agree the formula in (1) to determine the radio resource of configured grant for both type 1 and type 2
1. Issue-2B: HARQ process ID
One issue raised for multiple configured grants is that HARQ process ID among configured grants may have ambiguity in case more than one configured grants are valid within same slot. The solution agreed for IIOT WID is that one HARQ process ID offset is introduced for every configured grant so that they can differentiate with each other. The formula is as following:
For CG, HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes + harq-procID-offset.
We think similar formula can be reused by changing symbol level to be slot level i.e. 
 (2)
Note in this formula (2) the current_slot and periodicity are variable/parameters based on logical slot concept.
1. To agree on the formula in (2) to derive HARQ process id for configured grant for both type1 and type2 SL configured grant

1. Issue-2C: mapping between LCH and configured grants
In past RAN2 agreed that configured grant type1 is configured for LCP restriction. When multiple configured grants are configured, the question is whether we need finer granularity LCP restriction. The motivation to introduce multiple configured grant is because of requirement from diverse services i.e. some kind of restriction actually means better match between resource configuration and service data delivered via LCH. Such kind of mapping between LCH and configured grant was introduced in IIOT WID.
Same logic can be applied for PC5 interface also. It means for LCH which is restricted not to map to configured grant type1, then it can be mapped to part of configured grant type2, or it can be mapped to both configured grant type1 and type2, but not necessary all of them. Here are one examples:


Figure 2-1 restriction for multiple configured grants
In the example LCH1 is not restricted by type1 configured grant, meaning it can be mapped to both type1 and type2 configured grant. In order to have better match between service and radio resource, LCH1 can only be mapped to CG1-1, CG2-1 and CG2-3 i.e. it is restricted by CG1-2 and CG-2. LCH3 is restricted by type1 CG, hence it can only be mapped to type2 configured grant. In this example it can be only mapped to CG2-3.
1. To introduce mapping restriction between LCHs and configured grants in LCH configuration
Conclusion
And thus we propose:
To remove the prioritization for NR-UL/LTE-SL in 38.321.
To add UL/SL prioritization check for SL-BCH in 38.321.
Add the case of overlapping with SL-SCH but supporting simultaneous transmission to prioritization check for SR in 38.321.
For 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
For MAC CE which priority is always lower than UL MAC SDU, prioritization against SL will follow LTE rule
The eventually prioritization between UL MAC PDU and SL MAC PDU shall follow the MAC CE or LCH with highest priority within MAC PDU in UL and SL respectively
To use logical SL timing of valid slot to determine radio resource of SL configured grant
Agree the formula in (1) to determine the radio resource of configured grant for both type 1 and type 2
To agree on the formula in (2) to derive HARQ process id for configured grant for both type1 and type2 SL configured grant
To introduce mapping restriction between LCHs and configured grants in LCH configuration
[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Reference
[1] RP-191723, Revised WID on 5G V2X with NR sidelink.
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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)
	SL BSR is prioritized
	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 4
Note:
NR rule: New prioritization rule introduced for UL data and SL data comparison as well as other cases
LTE rule: legacy prioritization rule defined in LTE specifications
Fixed order: the priority order is fixed in MAC specification of NR MAC specification
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e For resource pool configuration, slots for a resource pool is (pre-)configured with bitmap, which is applied with
periodicity. -

.

For derivation of the set of slots to be included in the resource pool, the baseline is the derivation with bitmap and periodicity
based on Subclause 14.1.5 of TS36.213 with the following modifications. -
e FFS: Periodicity and L_bitmap value -
e The slot index is relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell if serving cell timing
reference is in use, or DFN 0 otherwise .
e The following procedure is used. -
o The set includes all the slots except the following slots: -
= Slots in which SLSS resource is configured, -
«  [FCTEREESSEmpHon) slots not having at least Y-th, (Y+1)-th, ....., (Y+X-1)-th symbols in a slot semi-
statically for UL as indicated in TDD-UL-DL-ConfigCommon, where -
e Xissl-LengthSymbols -

e Y is sl-StartSymbol .
- _}f:served slots which are determined by the similar steps in Subclause 14.1.5 of
TS36.213]

.
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In NR, the slot and symbol which is associated to type-1 UL CG is determined using the following formula: .

[(SEN x numberOfSlotsPerFrame x numberOfSymbolsPerSlot) + (slot number in the frame x
numberOfSymbolsPerSlot) + symbol number in the slot] =+
(timeDomainOffset x numberOfSymbolsPerSlot + S + N x periodicity) modulo (1024 x
numberOfSlotsPerFrame x numberOfSymbolsPerSlot), for all N >=0. .

.

For type-2 UL CG, the formulais : .
[(SEN x numberOfSlotsPerFrame x numberOfSymbolsPerSlot) + (slot number in the frame x

numberOfSymbolsPerSlot) + symbol number in the slot] =+
[(SFNtart time % nuumberOfSlotsPerFrame x numberOfSymbolsPerSlot + slotsar time % numberOfSymbolsPerSlot +
Symbolart time) + N % periodicity] modulo (1024 x numberOfSlotsPerFrame x numberOfSymbolsPerSiot), for all
N>=0..
where SFNgart times Sl0tstart time, and Symbolsart ime are the SFN, slot, and symbol, respectively, of the first
transmission opportunity of PUSCH where the configured uplink grant was (re-)initialised. -

.
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