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In this document, we share our views on a few remaining issues on resource allocation for power saving and inter-UE coordination.
Discussion of remaining issues on resource allocation for power saving
Clarification on pre-emption and re-evaluation for periodic transmission in partial sensing
In Rel-17 NR partial sensing, for pre-emption check/re-evaluation when partial sensing is performed if  (i.e. periodic transmission), the initialization of candidate resource set is based on the “” reservation period and the Y candidate slots in the initial resource selection. The corresponding specs text are quoted as following,
	When the UE performs periodic-based partial sensing and contiguous partial sensing, and when the UE is triggered to perform re-evaluation and pre-emption checking, and if Prsvp_TX≠0,
-	During the qth reservation period (q=0,1,2,…, Cresel-1), candidate resource set (SA) is initialized to the remaining Y candidate slots starting from slot  and ending at the last slot of the Y candidate slots, where the slot indices of the remaining Y candidate slots are equal to , where  is a slot index of Y candidate slots used in the initial resource (re)selection.
-	 is the first candidate slot after slot n+T3.
-	The UE performs PBPS for the remaining Y candidate slots according to , where is a slot belonging to the remaining Y candidate slots, and k and Preserve are the same as resource (re)selection, where the values of k correspond to the most recent sensing occasion earlier than if sl-Additional-PBPS-Occasion is not (pre-)configured, and additionally includes the value of k corresponding to the last periodic sensing occasion prior to the most recent one if sl-Additional-PBPS-Occasion is (pre-)configured.
-	The UE performs CPS starting from M logical slots earlier than  to  slots earlier than .
-	By default, M is 31 unless (pre-)configured with another value. by sl-CPS-WindowPeriodic.


In RAN1#102-e, it was mentioned by companies that multiple resource selection processes are supported in NR V2X and some companies believed to avoid transmissions of different TBs corresponding to the multiple resource selection processes in the same slot is up to RAN2 decision [1]. In our views, even transmissions of different TBs in the same slot can be avoided by UE implementation, when performing resource selection for these different TBs, the corresponding RSWs may overlap in time domain, which means the candidate slots in the initial resource selection can be common for different sensing procedures. As discussed above, the candidate resource set is initialized based on the Y candidate slots of the initial resource selection for pre-emption/re-evaluation in partial sensing, thus, MAC layers should also indicate the corresponding Y candidate slots when triggering pre-emption/re-evaluation. Otherwise the physical layer is unable to determine which Y candidate slots that the provided resources refer to if the candidate slots of different initial resource selections overlap in time domain.
Some companies argued in Rel-16 NR V2X, the initial resource selection and pre-emption/re-evaluation are per-process handled, thus the physical layer is aware of the Y candidate slots. In our understanding, if this is common understanding, there should be no need to provide parameters e.g.  and  which are used in Step 6), since they have already been provided for the initial resource selection. While no company think the provided parameters are redundant.
It is also noticed that when MAC layers provide resources subject to re-evaluation/pre-emption check in partial sensing, the parameter of “” reservation period is not provided to the physical layer.
A corresponding draft CR is provided in [2].
Clarification on monitoring slots for pre-emption check due to half-duplex constraint in partial sensing
Note that the resource(s) subject to pre-emption check has been indicated by a prior SCI, e.g. an SCI in the previous reservation period. For a resource in slot  subject to pre-emption, an SCI in slot  may have already indicated the resource, which means the UE is unable to monitor slot  due to half-duplex constraint. According to current specs, for slot , the UE shall monitor a set of occasions and the set  may include the slot  (i.e. ), since  can be included in the set of . 
Therefore, it is straightforward to preclude the slot  from the periodical sensing occasions  which indicates the resource subject to pre-emption check, if any.
A corresponding draft CR is provided in [3].
Correction on candidate slots selection for partial sensing
In current specs for candidate slots selection in partial sensing, the UE shall select both Y and Y’ candidate slots for aperiodic transmission (i.e. Prsvp_TX=0) when periodic reservation for another TB (sl-MultiReserveResource) is enabled for the resource pool which is not correct.
A corresponding draft CR is provided in [4].
Clarification on candidate slots for aperiodic transmission in partial sensing
For aperiodic transmission in a resource pool enabling periodical reservation, if the Y’ candidate slots selected by the UE is less than Ymin’, it is up to UE implementation to include other candidate slots. The other candidate slots selected by the UE do not have enough PBPS sensing results. In determination of the sensing occasions for PBPS,  is a slot of all the selected candidate slots which include the other candidate slots as in the above case and the UE shall monitor all the corresponding  sensing occasions which contradicts with the case that the other candidate slots do not have enough PBPS sensing results.
A corresponding draft CR is provided in [5].
Clarification on Preserve for periodic based partial sensing
For PBPS, the UE shall monitor slots . It is specified that if periodicSensingOccasionReservePeriodList  is not configured,  correspond to all periodicity from sl-ResourceReservePeriodList and the list always includes ‘0ms’, as shown following.
	sl-ResourceReservePeriodList
Set of possible resource reservation period allowed in the resource pool in the unit of ms. Up to 16 values can be configured per resource pool. The value ms0 is always configured.


If , the UE shall monitor  which is a candidate slot and not for monitoring.
A corresponding draft CR is provided in [6].
Discussion of remaining issues on inter-UE coordination
Preferred/non-preferred resource set for resource re-selection
As summarized in [8], the potential issue which further clarifies the use of preferred resource set for resource re-selection due to pre-emption/re-evaluation (i.e. issue 19) was marked with high priority for future discussion. The related existing agreement in RAN1#106-e is copied as follows, 
	Agreement
1 In scheme 1, at least following UE-B’s behavior in its resource (re-)selection is supported when it receives inter-UE coordination information from UE-A:
· For preferred resource set, the following two options are supported:
· Option A): UE-B’s resource(s) to be used for its transmission resource (re-)selection is based on both UE-B’s sensing result (if available) and the received coordination information
· UE-B uses in its resource (re-)selection, resource(s) belonging to the preferred resource set in combination with its own sensing result
· UE-B uses in its resource (re-)selection, resource(s) not belonging to the preferred resource set when condition(s) are met
· FFS: Details of condition(s)
· This option is supported when UE-B performs sensing/resource exclusion
· FFS: Other details (if any) 
· Option B): UE-B’s resource(s) to be used for its transmission resource (re-)selection is based only on the received coordination information
· UE-B uses in its resource (re-)selection, resource(s) belonging to the preferred resource set
· This option is supported at least when UE-B does not support sensing/resource exclusion
· FFS: Whether the support is conditional or UE capability
· FFS: Other details (if any)
· FFS: Other option(s), and other details (if any)
· For non-preferred resource set, 
· UE-B’s resource(s) to be used for its transmission resource (re-)selection is based on both UE-B’s sensing result (if available) and the received coordination information 
· UE-B excludes in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set
· FFS: Details including
· Whether/how UE-B can use in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set, definition of the overlap, and other details (if any)
· When UE-B excludes in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set
· FFS: UE-B reselects in its resource (re-)selection, resource(s) to be used for its transmission when the resource(s) are fully/partially overlapping with the non-preferred resource set
· FFS: Other option(s), and other details (if any)


In our views, besides the issue of preferred resource set as mentioned in [9], when a non-preferred resource set is received from another UE, MAC layers shall indicate the non-preferred resource set to the physical layer for candidate resources exclusion procedure, i.e. Step 6b) as specified in clause 8.1.4C of TS38.214. For resource re-selection due to pre-emption/re-evaluation, the indication of the received non-preferred resource set to physical layer is missing in current TS38.321, as follows.
	TS38.321
[bookmark: _Toc12569232][bookmark: _Toc37296249][bookmark: _Toc46490378][bookmark: _Toc52752073][bookmark: _Toc52796535][bookmark: _Toc109217619]5.22.1.1	SL Grant reception and SCI transmission
[…]
3>	if configured by RRC, sl-InterUE-CoordinationScheme1 enabling reception of preferred resource set and non-preferred resource set and when the UE has own sensing result as specified in clause 8.1.4 of TS 38.214 [7] and if a non-preferred resource set is received from a UE:
4>	indicate the received non-preferred resource set to physical layer.
[…]
[bookmark: _Toc109217621]5.22.1.2a	Re-evaluation and Pre-emption
[…]
If the MAC entity has been configured with Sidelink resource allocation mode 2 to transmit using pool(s) of resources in a carrier as indicated in TS 38.331 [5] or TS 36.331 [21] based on sensing or random selection the MAC entity shall for each Sidelink process:
1>	if a resource(s) of the selected sidelink grant which has not been identified by a prior SCI is indicated for re-evaluation by the physical layer as specified in clause 8.1.4 of TS 38.214 [7];
2>	remove the resource(s) from the selected sidelink grant associated to the Sidelink process;
2>	randomly select the time and frequency resource from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7] for either the removed resource or the dropped resource, according to the amount of selected frequency resources, the selected number of HARQ retransmissions and the remaining PDB of either SL data available in the logical channel(s) by ensuring the minimum time gap between any two selected resources of the selected sidelink grant in case that PSFCH is configured for this pool of resources, and that a resource can be indicated by the time resource assignment of an SCI for a retransmission according to clause 8.3.1.1 of TS 38.212 [9];
2>	replace the removed or dropped resource(s) by the selected resource(s) for the selected sidelink grant.
1>	if any resource(s) of the selected sidelink grant which has been indicated by a prior SCI is indicated for pre-emption by the physical layer as specified in clause 8.1.4 of TS 38.214 [7]:
2>	remove the resource(s) from the selected sidelink grant associated to the Sidelink process;
2>	if one or multiple SL DRX is configured:
3>	randomly select the time and frequency resource from the resources later than the resources for either the removed resource or the dropped resource indicated by a prior SCI, from the resource indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7] which occur within the SL DRX active time as specified in clause 5.28.3 of the destination UE selected for indicating to the physical layer the SL DRX active time above, according to the amount of selected frequency resources, the selected number of HARQ retransmissions and the remaining PDB of either SL data available in the logical channel(s) by ensuring the minimum time gap between any two selected resources of the selected sidelink grant in case that PSFCH is configured for this pool of resources, and that a resource can be indicated by the time resource assignment of an SCI for a retransmission according to clause 8.3.1.1 of TS 38.212 [9].
2>	else:
3>	randomly select the time and frequency resource from the resources indicated by the physical layer as specified in clause 8.1.4 of TS 38.214 [7] for either the removed resource or the dropped resource, according to the amount of selected frequency resources, the selected number of HARQ retransmissions and the remaining PDB of either SL data available in the logical channel(s) by ensuring the minimum time gap between any two selected resources of the selected sidelink grant in case that PSFCH is configured for this pool of resources, and that a resource can be indicated by the time resource assignment of an SCI for a retransmission according to clause 8.3.1.1 of TS 38.212 [9].
[…]


Proposal 1: Send an LS to ask RAN2 to capture procedures related to preferred resource set and indication of non-preferred resource set to physical layer for resource re-selection due to pre-emption/re-evaluation.
Determination of preferred resource set
In RAN1#109-e, the relation between RSW of IUC transmission and RSW of preferred/non-preferred resource set was agreed as a compromised way, i.e. X1, X2, X3 are determined by UE-A’s implementation under some certain constraints and whether to make the time gap from the IUC transmission to preferred/non-preferred resource in the IUC message larger than () is also up to implementation. In our understanding, the agreement was reached to cover both camps (Option 1 and Option 2 in the FL summary) for this issue, i.e. UE-A may implement to ensure the minimum time gap of () from the IUC transmission to preferred/non-preferred resource as Option 1 implies. For this case, the RSW of IUC transmission comes before the indicated RSW of preferred resource set in time domain.
Observation 1: There can be UE-A’s implementation when the time gap from IUC transmission to the preferred/non-preferred resource larger than (). 
When UE-A triggers resource selection for IUC transmission at slot n’, the content of IUC message, i.e. the determined preferred resource set, is already determined at slot n, which naturally means n’>n. If the case as discussed above happens (i.e. the time gap from IUC transmission to the preferred/non-preferred resource is larger than ()), the time gap from slot n to the indicated RSW of the preferred resource set would be much larger than the corresponding  in Rel-16 NR V2X, as shown in Fig 1,
[image: ]
Fig 1. Relation between RSW of IUC transmission and IUC content
In Rel-16 NR V2X, UE determines the number  of hypothetical received SCI within RSW with the assumption that time gap from the triggering slot n to the start of RSW is not larger than , as shown in the following,
	1)	A candidate single-slot resource for transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in slot  where . The UE shall assume that any set of  contiguous sub-channels included in the corresponding resource pool within the time interval  correspond to one candidate single-slot resource, where 
-	selection of  is up to UE implementation under   , where  is defined in slots in Table 8.1.4-2 where  is the SCS configuration of the SL BWP; 
-	if  is shorter than the remaining packet delay budget (in slots) then is up to UE implementation subject to    remaining packet delay budget (in slots); otherwise is set to the remaining packet delay budget (in slots).
The total number of candidate single-slot resources is denoted by .
[…] […]
6)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
a)	the UE receives an SCI format 1-A in slot , and 'Resource reservation period' field, if present, and 'Priority' field in the received SCI format 1-A indicate the values  and , respectively according to Clause 16.4 in [6, TS 38.213];
b)	the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 1-A, is higher than 
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]c)	the SCI format received in slot or the same SCI format which, if and only if the 'Resource reservation period' field is present in the received SCI format 1-A, is assumed to be received in slot(s)  determines according to clause 8.1.5 the set of resource blocks and slots which overlaps with  for q=1, 2, …, Q and j=0, 1, …, . Here,  is  converted to units of logical slots according to clause 8.1.7,  if  and , where  if slot n belongs to the set , otherwise slot  is the first slot after slot n belonging to the set ; otherwise .  is set to selection window size T2 converted to units of msec.


As discussed above, when the corresponding time gap grows much larger than , the determination of  should be changed, since all the hypothetical received SCI(s) within the time gap are actually not within RSW, as shown in Fig 2. 
[image: ]
Fig 2. Step 6) for determination of preferred resource set
Specifically, in Fig 2, for the case of  and , the determined  while clearly the slots of  and  are even not overlapped with the slots within the RSW, which means the exclusion procedures in Step 6) are not actually performed. To address the issue, one straightforward way is to skip the periodical occasions between the triggering slot n and the start of the RSW, i.e. the parameter q=1, 2, …, Q is changed to q=1+, 2+,…, Q+ directly, which is illustrated in Fig 3 as follows. To be specific,  and  starts from 3, accordingly  and  are both within the indicated RSW.
[image: ]
Fig 3. Determination of  for preferred resource set in IUC
Proposal 2: For determination of preferred resource set at UE-A, when the time gap from IUC transmission to the preferred/non-preferred resource is larger than (), Step 6) in clause 8.1.4 of TS38.214 is reused with the following change:
· q=1+, 2+,…, Q+.
Handling of conflict information receiver flag
In RAN1#107bis-e meeting the following was agreed,
	RAN1#107bis-e working assumption
· For Scheme 2, (pre)configuration is supported to enable or disable that 1 LSB of reserved bits of a SCI format 1-A is used to indicate of whether UE scheduling a conflict TB can be UE-B or not.
· FFS: UE-A's behavior for the case when at least one of UEs scheduling conflicting TBs is not capable of receiving the conflict indication


And the above was captured in TS 38.212 as follows,
	[bookmark: _Toc29326634][bookmark: _Toc29327784][bookmark: _Toc36045974][bookmark: _Toc36046234][bookmark: _Toc36046380][bookmark: _Toc45209297][bookmark: _Toc51852471][bookmark: _Toc99626931]8.3.1.1	SCI format 1-A
SCI format 1-A is used for the scheduling of PSSCH and 2nd-stage-SCI on PSSCH 
The following information is transmitted by means of the SCI format 1-A:
-	[…]
-	Conflict information receiver flag – 0 or 1 bit
-	1 bit if higher layer parameter indicationUEBScheme2 is configured to 'Enabled', where the bit value of 0 indicates that the UE cannot be a UE to receive conflict information and the bit value of 1 indicates that the UE can be a UE to receive conflict information as defined in Clause 16.3.0 of [5, TS 38.213];
-	0 bit otherwise.


The corresponding draft CR to TS 38.213 provided by the Editor has the following changes in its initial version,
	[bookmark: _Toc92093891]16.3.0	UE procedure for transmitting PSFCH with control information
[…]
A first UE determines a second UE for providing the conflict information to in a PSFCH as follows
-  the PSFCH occasions for resource conflict information of the second UE are valid
-  the indicationUEB flag in SCI Format 1-A from a second UE is set to 1, if indicationUEBScheme2 = ‘enabled’ 
-	if the first UE is an intended receiver of the second UE for a reserved resource of a PSSCH transmission in a slot,
-	does not expect to perform reception on the sidelink due to half-duplex operation in the slot, and
-	determines to transmit to the second UE the PSFCH with the conflict information.


However, the above two lines were remove due to a comment during the discussion in email thread [Post-108-e-NR-NR_SL_enh-Core-38.213] that the following agreement was only applied to Condition 2-A-1,
	RAN1#108-e agreement
Confirm the following working assumption with modification in RED. Note that the terminology of “indicationUEB flag” means the indication of whether UE scheduling a conflict TB can be UE-B or not.
· Working Assumption:
· For Condition 2-A-1 in Scheme 2, when “a non-destination UE of a TB transmitted by UE-B can be UE-A” is enabled or when “a non-destination UE of a TB transmitted by UE-B can be UE-A” is disabled and the destination UE of the conflicting TBs is UE-A, 
· for each pair of UEs scheduling the conflicting TBs whose PSFCH occasions for resource conflict indication are not yet passed and indicationUEB flag is set to 1 if the higher parameter of indicationUEBScheme2 is (pre)configured to ‘Enabled’, a UE with the higher priority value is UE-B. When the UEs in the pair have the same priority value, UE-A determines one of the UEs to be UE-B by its implementation. 
· UE-A considers the SCIs received earlier than or equal to sl-MinTimeGapPSFCH before the PSFCH occasion for conflict indication when determining UE-B.


Our understanding is that the “conflict information receiver flag” as captured in SCI format 1-A in TS 38.212, when it was agreed in RAN1#107-e, did not come with any such restriction that it should only apply in Condition 2-A-1, and the RAN1#108-e agreement quoted above on use of the flag in Condition 2-A-1 also did not put any such restriction on use of the flag in other than Condition 2-A-1. Therefore, we think it was a mistake to remove handling of the flag from Condition 2-A-2 in the spec text.
Observation 2: According to RAN1 agreements, the “conflict information receiver flag” in SCI format 1-A should be handled in both condition 2-A-1 and condition 2-A-2, and this has not been correctly captured in TS 38.213.
A corresponding draft CR is provided in [7].
Conclusion
In this contribution, we discuss a few remaining issues on resource allocation for power saving and inter-UE coordination, and make the following observations and proposals:
Observation 1: There can be UE-A’s implementation when the time gap from IUC transmission to the preferred/non-preferred resource larger than ().
Observation 2: According to RAN1 agreements, the “conflict information receiver flag” in SCI format 1-A should be handled in both condition 2-A-1 and condition 2-A-2, and this has not been correctly captured in TS 38.213.
Proposal 1: Send an LS to ask RAN2 to capture procedures related to preferred resource set and indication of non-preferred resource set to physical layer for resource re-selection due to pre-emption/re-evaluation.
Proposal 2: For determination of preferred resource set at UE-A, when the time gap from IUC transmission to the preferred/non-preferred resource is larger than (), Step 6) in clause 8.1.4 of TS38.214 is reused with the following change:
· q=1+, 2+,…, Q+.
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