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[bookmark: _Toc12641]Introduction
During previous RAN1#109-e meeting, decent progress on NR SL enhancement was achieved with the agreements listed in [1], and for the inter-UE coordination agenda only one issue as following is closed without consensus, and needs further discussion in RAN1#110:
	Issue#5: Further clarification on conditions for UE to be UE-B when at least one of UEs scheduling conflicting TBs does not set indicationUEB flag to 1


Besides the issue listed above for condition 2-A-1, we think some clarification for condition 2-A-2 is also needed. In this contribution, further discussion and addressing text proposals on these issues together with a text proposal for a RAN1 agreement on the use of resources in non-preferred resource set are elaborated. 
For the power saving agenda, analysis on one remaining issue of the update for Q formula is provided. Miscellaneous text proposals to TS 38.214 related to power saving are synthesized concluding the paper. 
Discussion on Condition 2-A-1 for scheme 2
The following proposal for Issue#5 was fully discussed in RAN1#109-e meeting [2], and was supported by the majority of companies.
	Updated Proposal 5-2b (Moderator)
· For Condition 2-A-1 in Scheme 2, when sl-TypeUE-A is enabled or when sl-TypeUE-A is disabled and the destination UE of the conflicting TBs is UE-A,
· If there is only one UE scheduling the conflicting TB whose PSFCH occasion for resource conflict indication is not yet passed and, if sl-IndicationUE-B is (pre)configured to ‘Enabled’, ‘Conflict information receiver flag’ field is set to 1, that UE is UE-B.


The controversial point of this issue is whether preemption operation at UE scheduling the conflicting TB should be considered and if yes how to translate that consideration into any additional condition for the determination of UE-B and consequently the transmission of the collision indication. From our point of view, relying on preemption to avoid resource conflict would be likely to cause more resource conflict if collision indication were not transmitted in the situation of issue #5. Take Figure 1 as an example, UE-B1 is the only UE scheduling the conflicting TB whose PSFCH occasion for resource conflict indication is not yet passed and, if sl-IndicationUE-B is (pre)configured to ‘Enabled’, ‘Conflict information receiver flag’ field is set to 1. And for the following cases, UE-A can assume that pre-emption operation will not be performed at UE-B2:
[image: ]
Figure 1
· Case 1: The priority value indicated by UE-B1 is larger than or equal to the priority value  indicated by UE-B2
· Case 2: sl-PreemptionEnable is not provided, i.e., preemption operation is disabled in the resource pool.
· Case 3: sl-PreemptionEnable is provided and is not equal to 'enabled',  but .
And for the other cases as listed below, pre-emption operation may be performed at UE-B2, or may not be performed due to hidden-node issue. UE-B2’s choice is not known at UE-A:
· Case 4: sl-PreemptionEnable is provided and is equal to 'enabled', .
· Case 5: sl-PreemptionEnable is provided and is not equal to 'enabled',  and .
For case 1 ~ case 3, UE-A should send collision indication to UE-B1 to trigger UE-B1’s resource re-selection. For case 4 ~ case 5, if collision indication is transmitted to UE-B1, both UE-B1 and UE-B2 may perform resource re-selection if UE-B2 can detect UE-B1’s reservation triggering preemption at UE-B2. On the other hand, if collision indication were not transmitted in these cases, resource conflict cannot be avoided for hidden-node cases since neither UE-B1 nor UE-B2 would perform resource re-selection. Comparing these two outcomes, leaving UEB undetermined and resource conflict indication unreported incurs actually more resource conflict by relying on preemption that is known to neither one of the UE B or UEA itself. Based on the analysis above, we continue to support the updated proposal 5-2b from moderator.

Support the following updated proposal 5-2b at RAN1#109e
For Condition 2-A-1 in Scheme 2, when sl-TypeUE-A is enabled or when sl-TypeUE-A is disabled and the destination UE of the conflicting TBs is UE-A,
· If there is only one UE scheduling the conflicting TB whose PSFCH occasion for resource conflict indication is not yet passed and, if sl-IndicationUE-B is (pre)configured to ‘Enabled’, ‘Conflict information receiver flag’ field is set to 1, that UE is UE-B.
To reflect proposal 1 for Condition 2-A-1 in scheme 2, TPs for TS38.213 section 16.3.0 are given as following:
	16.3.0 UE procedure for transmitting PSFCH with control information
< Unchanged parts are omitted >
A first UE determines a UE for providing the conflict information to in a PSFCH as follows
-	if, for a resource pool, typeAUEScheme2 is disabled, the first UE has been indicated a first reserved resource and a second reserved resource as resources for PSSCH reception or, if for a resource pool typeAUEScheme2 is enabled, has been indicated at least the first reserved resource or the second reserved resource for PSSCH reception,
-	detects a first SCI format 1-A that includes a first priority value, , and the first reserved resource for PSSCH transmission from a second UE,
-	detects a second SCI format 1-A that includes a second priority value, , and the second reserved resource for PSSCH transmission from a third UE, and
[bookmark: _Hlk88594368]-	determines that the first and second resources overlap in time and frequency
-	the PSFCH occasions for resource conflict information of the second UE and the third UE are valid
-	the indicationUEB flag in SCI Format 1-A from the second UE and the third UE is set to 1, if indicationUEBScheme2 = 'enabled' 
-	determines the first SCI format 1-A and the second SCI format 1-A are not received later than sl-MinTimeGapPSFCH before the PSFCH occasion for conflict information
-	determines to transmit to the second UE the PSFCH with the conflict information
-	determines to transmit to either the second UE or the third UE the PSFCH with the conflict information, if 
-	determines to transmit to the second UE the PSFCH with the conflict information, if only for the second UE, the PSFCH occasion for resource conflict information is valid and the indicationUEB flag in SCI Format 1-A is set to 1, if indicationUEBScheme2 = 'enabled' 
< Unchanged parts are omitted >




Discussion on Condition 2-A-2 for scheme 2
Condition 2-A-2 for scheme 2, i.e., conflict indication transmission due to half-duplex operation, is supported. Current text in TS38.213 can be seen below:
	A first UE determines a second UE for providing the conflict information to in a PSFCH as follows
-	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.



[bookmark: _GoBack]Similar as Condition 2-A-1, it is unfeasible to transmit the collision indication if the PSFCH occasion for resource conflict information of the second UE is passed, nor should the collision indication be transmitted if the indicationUEB flag in SCI Format 1-A from the second UE is set to 0, if indicationUEBScheme2 = 'enabled'. Based on this, we propose to add these conditions for Condition 2-A-2.

For Condition 2-A-2, only UE whose PSFCH occasion for resource conflict indication is not yet passed and, if sl-IndicationUE-B is (pre)configured to ‘Enabled’, ‘Conflict information receiver flag’ field is set to 1, can be UE-B.
To reflect proposal 3 for Condition 2-A-2 in scheme 2, TPs for TS38.213 section 16.3.0 are given as following:
	16.3.0 UE procedure for transmitting PSFCH with control information
< Unchanged parts are omitted >
A first UE determines a second UE for providing the conflict information to in a PSFCH as follows
-	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
-	the PSFCH occasion for resource conflict information of the second UE is valid
-	the indicationUEB flag in SCI Format 1-A from the second UE is set to 1, if indicationUEBScheme2 = 'enabled' 
-	determines to transmit to the second UE the PSFCH with the conflict information.
< Unchanged parts are omitted >




Discussion on the use of resources in non-preferred resource set
During RAN1#109-e, an agreement was reached on time relation of a feasible resource from the non-preferred resource set with respect to the inter UE information transmission resource. The agreement is proposed to be captured in TS 38.214 section 8.1.4C as a separate note.
 (
Agreement
X1, X2, and X3 are determined by UE-A’s implementation under the constraints defined in the specification (e.g., SL-LatencyBoundIUC-Report-r17, requirement of T_2min)
UE-B can choose to not use any resource from the preferred/non-preferred resource set in its resource (re-)selection if that resource is earlier than (Tproc,0+Tproc,1+Tproc,2) after the resource of inter-UE coordination information transmission
For Tproc,2,
When only MAC CE is used for inter-UE coordination information transmission, it is equal to (Tproc,0+Tproc,1)
When MAC CE and SCI format 2-C are both used for inter-UE coordination information transmission, it is equal to Tproc,0
Note: this is assuming that SCI format 2-C is received
Whether or not to make the time gap from the resource of inter-UE coordination information transmission to preferred/non-preferred resource in the inter-UE coordination information larger than (Tproc,0+Tproc,1+Tproc,2) is up to UE-A implementation
)







Adopt the following TP to implement the agreement on the use of resource in a non-preferred resource set
 (
8.1.4C
UE procedure for using a received non-preferred resource set
 
A UE configured with the higher layer parameter 
interUECoordinationScheme1
 uses
 a received non-preferred resource set as follows when performing resource (re-)selection:
-
the UE excludes in Step 6b) of clause 8.1.4 resource(s) overlapping with the non-preferred resource set.
Note: If it is not possible to meet the requirement that 
the number of candidate single-slot resources remaining in the set 
 be at least 
 
after excluding resource(s) overlapping with the received non-preferred resource set
, 
it is up to UE implementation whether or not
 
to take into account the received non-preferred resource set to meet such requirement.
Note2: The UE is not required to use any resource from the non-preferred resource set in its resource (re-)selection if that resource is earlier than (Tproc,0+Tproc,1+Tproc,2) after the resource of inter-UE coordination information transmission, where Tproc,2 is equal to (Tproc,0+Tproc,1) when only MAC CE is used for inter-UE coordination information transmission, or Tproc,2 is equal to Tproc,0 when MAC CE and SCI format 2-C are both used for inter-UE coordination information transmission
 
assuming SCI format 2-C is received.
)














Discussion on the update of the Q formula
During RAN1#109-e, heated discussion took place on whether and how to update the Q formula for the resource selection. As mentioned in [3] as well as acknowledged by companies during the discussion, the case for which an updated Q formula is needed to ensure the 2nd most recent sensing occasion is of use exists only when the 2nd most recent sensing occasion is detected and meanwhile the most recent is not as shown in Figure.2 . However, for the cases when sensing in DRX inactive time is configured, the 2nd most recent sensing occasion should not be monitored at all. The use cases for the 2nd most recent sensing occasion seem to be already limited from RAN1 perspective for some reason. Furthermore, during the discussion, the case requiring the update of Q was further developed into with some additional condition on the periodicity of the received PSSCH Prsvp_RX w.r.t. the sensing periodicity Preserve as well as the detected slot actually lying in the resource pool. This kind of over-optimization would end up with negating each single condition combined with legacy Rel-16 Q formula and make the spec. text lengthy for no technical drive and should clearly be out of RAN1 further discussion in maintenance phase. If alternatively, option 2 with 4 branches in FL summary [4] were pursued, proponents advocating the previous detailed conditions would be concerned on enlarging the scope when implementing RAN1 agreement. 
Assume these debates continue, it's preferred to leave the spec. unchanged which should be acceptable practice during maintenance phase given companies' divergent view on how to implement something without which the system would not break. Additional RAN1 conclusion should be made to terminate the discussion once and for all. We can also accept the following compromise proposed from [3] given there is no enlarged scope this way at least from our perspective if we consider Rel-16 practice taking into account neither additional condition on the periodicity of the received PSSCH Prsvp_RX w.r.t. the sensing periodicity Preserve nor the detected slot actually lies in the resource pool. Moreover, the spec. change as captured in proposal 7 is concise.


Figure 2
For the update of the Q formula, 
When additionalPeriodicSensingOccasion is (pre-)configured and if 

otherwise, re-use the legacy Q formula

Adopt the following TP if proposal 6 is agreed
if UE is (pre-)configured with additionalPeriodicSensing,  if  and ,  if where if slot  belongs to the set , otherwise slot  is the first slot after slot   belonging to the set ; otherwise .


Miscellaneous Text Proposals to TS 38.214
This section provides several text proposals related to power saving discussion in TS 38.214

TP#1 TS 38.214 Section 8.1.4

****************************Unchanged Omitted************************************
-	Optionally, additional sensing occasions as sl-Additional-PBPS-Occasion, which indicates that UE additionally monitors periodic sensing occasions that correspond to a set of values. The possible values of the set at least includes the most recent sensing occasion before the first slot of the candidate slots for a given reservation periodicity and the last periodic sensing occasion prior to the most recent one for the given reservation periodicity. If not (pre-)configured, the UE monitors the most recent sensing occasion before the first slot of the candidate slots for the given periodicity used to determine periodic sensing occasions in periodic-based partial sensing.
-	Optionally, indication of the size in logical slots of contiguous partial sensing window for periodic transmissions as defined by the parameter sl-CPS-WindowPeriodic.
	Optionally, indication of the size in logical slots of contiguous partial sensing window for aperiodic transmissions as defined by the parameter sl-CPS-WindowAperiodic.
-	Optionally, indication of whether UE is required to perform SL reception of PSCCH and RSRP measurement for partial sensing on slots in SL DRX inactive time as partialSensingInactiveTime.
The resource reservation interval, , if provided, is converted from units of msec to units of logical slots, resulting in  according to clause 8.1.7.
When the resource pool is (pre-)configured with allowedResourceSelectionConfig including full sensing, and full sensing is (pre-)configured in the UE by higher layers, the UE performs full sensing.
When periodic reservation for another TB (sl-MultiReserveResource) is enabled for the resource pool, the resource pool is (pre-)configured with allowedResourceSelectionConfig including partial sensing, and partial sensing is configured by higher layer, the UE performs periodic-based partial sensing, unless other conditions state otherwise in the specification. 
When a UE is triggered by higher layer to report resources for resource (re-)selection in a mode 2 Tx pool, the resource pool is (pre-)configured with allowedResourceSelectionConfig including partial sensing, and partial sensing is configured by higher layer, the UE may perform contiguous partial sensing.

...
2)	The sensing window is defined by the range of slots [), when the UE performs full sensing, where  is defined above and  is defined in slots in Table 8.1.4-1 where  is the SCS configuration of the SL BWP. The UE shall monitor slots which belongs to a sidelink resource pool within the sensing window except for those in which its own transmissions occur. The UE shall perform the behaviour in the following steps based on PSCCH decoded and RSRP measured in these slots.
	When the UE performs periodic-based partial sensing, the UE shall monitor slots at , where  is a slot of the selected candidate slots and  is  converted to units of logical slot according to clause 8.1.7. The UE shall perform the behaviour in the following steps based on PSCCH decoded and RSRP measured in these slots.
The value of  corresponds to sl-PBPS-OccasionReservePeriodList if pre-configured, otherwise, the values correspond to all periodicity from sl-ResourceReservePeriodList. 
The UE monitors k sensing occasions determined by sl-Additional-PBPS-Occasion, as previously described, and not earlier than . For a given periodicity , 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.  is the first slot of the selected Y candidate slots of PBPS.
****************************Unchanged Omitted************************************

Table 1 TP1 information
	Reason for change
	Specification texts on the use of preconfiguration missing or inaccurate

	Summary of change
	Addition and/or deletion of pre-configuration under a variety of occurrences

	Consequences if not approved
	Inconsistent with RAN1 agreement and incomplete or inaccurate specification under certain use cases




TP#2 TS 38.214 Section 8.1.4

****************************Unchanged Omitted************************************

Whether the UE is required to performs SL reception of PSCCH and RSRP measurement for partial sensing on slots in SL DRX inactive time is enabled/disabled by higher layer parameter partialSensingInactiveTime. When it is enabled, if UE performs periodic-based partial sensing on the slots in SL DRX inactive time for a given periodicity corresponding to , UE monitors only the default periodic sensing occasions (most recent sensing occasion earlier than ) from the slots; if UE performs contiguous partial sensing on the slots in SL DRX inactive time, UE monitors a minimum of M slots from the slots.
****************************Unchanged Omitted************************************


Table 2 TP2 information
	Reason for change,
	Specification texts on the use of most recent sensing occasions unclear in terms of the reference slot

	Summary of change
	Alignment of the most recent sensing occasion with that under the case without SL DRX configuration

	Consequences if not approved
	Unclear specification text and possible erroneous implementation



Adopt both TPs in section 6 to TS 38.214

[bookmark: _Toc20096]Conclusion
According to the discussion above, the following proposals are presented:

Proposal 1: Support the following updated proposal 5-2b at RAN1#109e
• For Condition 2-A-1 in Scheme 2, when sl-TypeUE-A is enabled or when sl-TypeUE-A is disabled and the destination UE of the conflicting TBs is UE-A,
 If there is only one UE scheduling the conflicting TB whose PSFCH occasion for resource conflict indication is not yet passed and, if sl-IndicationUE-B is (pre)configured to ‘Enabled’, ‘Conflict information receiver flag’ field is set to 1, that UE is UE-B.
Proposal 2: To support proposal 1 for Condition 2-A-1 in scheme 2, TPs for TS38.213 section 16.3.0 is given as following:
	16.3.0 UE procedure for transmitting PSFCH with control information
< Unchanged parts are omitted >
A first UE determines a UE for providing the conflict information to in a PSFCH as follows
-	if, for a resource pool, typeAUEScheme2 is disabled, the first UE has been indicated a first reserved resource and a second reserved resource as resources for PSSCH reception or, if for a resource pool typeAUEScheme2 is enabled, has been indicated at least the first reserved resource or the second reserved resource for PSSCH reception,
-	detects a first SCI format 1-A that includes a first priority value, , and the first reserved resource for PSSCH transmission from a second UE,
-	detects a second SCI format 1-A that includes a second priority value, , and the second reserved resource for PSSCH transmission from a third UE, and
-	determines that the first and second resources overlap in time and frequency
-	the PSFCH occasions for resource conflict information of the second UE and the third UE are valid
-	the indicationUEB flag in SCI Format 1-A from the second UE and the third UE is set to 1, if indicationUEBScheme2 = 'enabled' 
-	determines the first SCI format 1-A and the second SCI format 1-A are not received later than sl-MinTimeGapPSFCH before the PSFCH occasion for conflict information
-	determines to transmit to the second UE the PSFCH with the conflict information
-	determines to transmit to either the second UE or the third UE the PSFCH with the conflict information, if 
-	determines to transmit to the second UE the PSFCH with the conflict information, if only for the second UE, the PSFCH occasions for resource conflict information is valid and the indicationUEB flag in SCI Format 1-A is set to 1, if indicationUEBScheme2 = 'enabled' 
< Unchanged parts are omitted >




Proposal 3: For Condition 2-A-2, only UE whose PSFCH occasion for resource conflict indication is not yet passed and, if sl-IndicationUE-B is (pre)configured to ‘Enabled’, ‘Conflict information receiver flag’ field is set to 1, can be UE-B.
Proposal 4: To support proposal 3 for Condition 2-A-2 in scheme 2, TPs for TS38.213 section 16.3.0 is given as following:
	16.3.0 UE procedure for transmitting PSFCH with control information
< Unchanged parts are omitted >
A first UE determines a second UE for providing the conflict information to in a PSFCH as follows
-	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
-	the PSFCH occasion for resource conflict information of the second UE is valid
-	the indicationUEB flag in SCI Format 1-A from the second UE is set to 1, if indicationUEBScheme2 = 'enabled' 
-	determines to transmit to the second UE the PSFCH with the conflict information.
< Unchanged parts are omitted >




1.  Adopt the following TP to implement the agreement on the use of resource in a non-preferred resource set
 (
8.1.4C
UE procedure for using a received non-preferred resource set 
A UE configured with the higher layer parameter 
interUECoordinationScheme1
 uses
 a received non-preferred resource set as follows when performing resource (re-)selection:
-
the UE excludes in Step 6b) of clause 8.1.4 resource(s) overlapping with the non-preferred resource set.
Note: If it is not possible to meet the requirement that 
the number of candidate single-slot resources remaining in the set 
 be at least 
 
after excluding resource(s) overlapping with the received non-preferred resource set
, 
it is up to UE implementation whether or not
 
to take into account the received non-preferred resource set to meet such requirement.
Note2: The UE is not required to use any resource from the non-preferred resource set in its resource (re-)selection if that resource is earlier than (Tproc,0+Tproc,1+Tproc,2) after the resource of inter-UE coordination information transmission, where Tproc,2 is equal to (Tproc,0+Tproc,1) when only MAC CE is used for inter-UE coordination information transmission, or Tproc,2 is equal to Tproc,0 when MAC CE and SCI format 2-C are both used for inter-UE coordination information transmission
 
assuming SCI format 2-C is received.
)















For the update of the Q formula, 
When additionalPeriodicSensingOccasion is (pre-)configured and if 

otherwise, re-use the legacy Q formula

Adopt the following TP if proposal 6 is agreed
if UE is (pre-)configured with additionalPeriodicSensing,  if  and ,  if where if slot  belongs to the set , otherwise slot  is the first slot after slot   belonging to the set ; otherwise .

Adopt both TPs in section 6 to TS 38.214
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