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1. Introduction
At the RAN1#107-e meeting [1], there were discussions on resource allocation for power saving and several agreements were reached. In this contribution, we share our views to conclude resource allocation enhancement for power saving.

2. Discussions
2.1. Contiguous partial sensing (CPS)
2.1.1. Issue on T1 value
	Agreement
When UE performs at least contiguous partial sensing in a mode 2 Tx pool for a resource (re)selection procedure triggered by aperiodic transmission (Prsvp_TX=0) in slot n,
· The UE selects a set of Y’ candidate slots with corresponding PBPS and/or CPS results (if available) within the RSW.
· If the total number of Y’ candidate slots is less than a (pre-)configured threshold Y’min,
· How UE includes other candidate slots is up to UE implementation
· Candidate resource set (SA) is initialized to the set of all single-slot candidate resources in the selected Y’ candidate slots.
· For the CPS monitoring window [n+TA, n+TB]:
· TA and TB are both selected such that UE has sensing results starting at M consecutive logical slots before ty0 and ending at Tproc,0 + Tproc,1 slots earlier than ty0.
· FFS: By default, M is 31 unless (pre-)configured with another value, or where M is (pre-)configured based on transmission priority
· FFS: The range of (pre-)configured M from a TBD lowest value up to 30
· When the minimum M slots for CPS cannot be guaranteed, support both
· Option A, the UE ensures the Y’min criterion is fulfilled
· Option B: UE performs random resource selection
· When the UE performs Option A or Option B is up to UE implementation


At the last meeting, the above agreements for CPS to perform aperiodic transmission were agreed. With this, one issue was raised – whether T1 should be updated from that in Rel-16 or not. The following two options are the candidates and RAN1 will conclude this issue in this meeting.
· Option 1: Reuse T1 from Rel-16
· Option 2:  to ensure 
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Fig. 1: Agreed partial sensing with FFS on T1.
Companies proposing Option 2 argued that Option 1 does not ensure sufficient amount of resources in S_A, which is ensured by T2min in Rel-16. We think that there are different understanding on two issues behind Option 2. It seems that the two issues are mentioned mixedly, which makes discussions complicated. 
The first issue is understanding on “when the minimum M slots for CPS cannot be guaranteed”. Our understanding is, UE shall strive to satisfy the minimum M slots for CPS. T2 and Y’ slots are selected such that this criterion is satisfied. Only if this criterion cannot be satisfied due to e.g. small remaining PDB, UE can select T2 and Y’ slots not satisfying this criterion. 
The second issue is understanding on “If the total number of Y’ candidate slots is less than a (pre-)configured threshold Y’min”. Our view is, in the current agreements, it is up to UE implementation on whether UE strives to satisfy the Y’min criterion. T2 might be selected not to aim to meet this criterion
With the above understanding, what we should agree would be the following. T2min-like behavior to ensure sufficient resources in S_A is achieved by this proposal, i.e. only by making UE ensures it if possible. We do not see necessity to update T1 definition.
Proposal 1:
· UE selects T2 such that the total number of Y’ candidate slots satisfies a (pre-)configured threshold Y’min.
· Only if this criterion cannot be satisfied due to small remaining PDB, how UE includes other candidate slots is up to UE implementation.
· Note: T1 definition is same as in Rel-16.

2.1.2. CPS-disabling / M value
At the previous meetings, a concept of the minimum CPS window size M was agreed and the value range is still under discussion. The main issue is whether CPS can be disabled or not. In our view, CPS should be performed in any case since CPS is corresponding to aperiodic reservation. In NR-SL, aperiodic reservation is not disabled. Disabling CPS is contradicting the fact on aperiodic reservation. 
Then for this direction, appropriate M value range needs to be defined for the (pre-)configuration. CPS window is defined as [n+TA, n+TB] = .  shall be satisfied to enable CPS always, which means that M shall be larger than . Here, let us recall that values of the processing time are defined separately among SCSs in Rel-16. For 15/30/60/120 kHz SCS,  = 4/6/11/21, respectively. Therefore, at least the minimum value for M is 5 and larger value shall be (pre-)configured for 30/60/120 kHz SCS. Larger value for the (pre-)configuration format would be also agreeable.
In addition, we think if just a single value smaller than 31 like 10 is (pre-)configured and used for any situations, it leads to degradation of reliability performance from system perspective. For example, at least when channel is busy, M value should become larger than when not busy. UEs can monitor more slots to avoid collisions in the situation of higher collision probability. Meanwhile, UEs can skip monitoring more slots to achieve better power saving performance in the case of lower collision probability.
Proposal 2:
· CPS cannot be disabled.
· M is (pre-)configured such that the value is larger than .
· Minimum M value in the (pre-)configuration format is 5 or larger.
· (Pre-)configured per CBR range/priority.

2.2. RAN1 impact for DRX
2.2.1. Sensing and CBR measurement during its SL DRX inactive time
	Agreement
A UE can perform SL reception of PSCCH and RSRP measurement for sensing during its SL DRX inactive time.
· FFS: When such reception and measurement is performed, whether it is subject to specification, or is up to UE implementation
· FFS: Other details

From FL summary for RAN1#106bis-e:
Option 1: UE performing PSCCH reception and RSRP measurement for sensing based on defined rules / processes in the specification regardless of SL DRX active and inactive time of the UE.
Option 2: UE performing PSCCH reception and RSRP measurement for sensing during its SL DRX inactive time according to one or more specified rules / conditions (e.g., total number of sensing slots in DRX inactive time is greater than a threshold, using different set of (pre-)configured settings for sensing during SL DRX inactive time, only the most recent PSO is monitored, only after resource (re)selection trigger, etc.)
Option 3: Up to UE implementation


At the previous meeting, RAN1 concluded that UE can perform sensing during its SL DRX inactive time. On top of this agreement, the above three options were listed and conclusion is necessary.
We feel that it is a bit difficult to agree Option 2 and to conclude this issue 2 with Option 2 in this meeting since Option 2 has a lot of sub-options. Therefore we suggest to focus on Option 1 and Option 3.
In our understanding, companies supporting either Option 1 are commented from regulator/system-wise perspective, while companies supporting Option 3 are commented from each UE perspective. For example from regulator/system-wise perspective, Option 3 means that UE might not perform sensing and thereby predicted performance level in the resource pool shall be in the case without sensing in SL DRX inactive time, i.e. poor performance level due to more collisions. This is illustrated in figure below. From each UE perspective, sensing during its SL DRX inactive time like Option 1 is not good from power saving perspective. In this case, RAN1 should find a compromised solution since these views are right/true and there is no absolute priority among options. In addition, at least required system-reliability should be ensured; otherwise regulator will not allow DRX in the resource pool, which would be undesirable also for companies supporting Option 3.
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Fig. 2: Issue on Option 3.
Our suggestion to solve this issue for compromise is to introduce a (pre-)configuration parameter to select an option. The (pre-)configuration allow regulator to prioritize either system reliability performance or UE power saving. In a resource pool aiming to more power saving, each UE can save power consumption by skipping sensing during its SL DRX inactive time.
For this direction, multiple aspects were discussed at the last meeting. Our views for them are the following:
· (Pre-)configured PBPS occasion(s) vs. only the default occasion
Either can work to achieve the above motivation. An alternative for compromise is an additional (pre)configuration.
· When disabled, sensing is allowed vs. sensing is prohibited
‘allowed’ would be better. An alternative is to modify (pre-)configuration format as enabled / allowed / prohibited.
· Whether CBR is measured or not
Not critical issue.
Based on the above analysis, we submit the following proposal.
Proposal 3:
· Whether UE to perform SL RX of PSCCH and RSRP measurement for partial sensing on slots in SL DRX inactive time is (pre-)configured.
· UE monitors the (pre-)configured PBPS occasion(s).
· (Pre-)configuration format of the sensing is either of the following:
· Alt 1: enabled/disabled. When disabled, UE is not required to perform sensing in SL DRX inactive time.
· Alt 2: enabled/allowed/prohibited.

2.2.2. PHY behavior with consideration of an active time of RX UE
	Agreement
When SL DRX active time of Rx-UE is provided by the higher layer for candidate resource selection (including resource (re)selection and re-evaluation/pre-emption checking), the following working assumption is confirmed with option 2 as agreement (with modification in RED)

Working Assumption (RAN1#106bis-e)
When PHY layer is indicated with an active time of RX UE from MAC layer for candidate resource selection, a restriction is applied in PHY layer so that at least a subset of candidate resources reported to MAC layer is located within the indicated active time of the RX UE. The following options will be further discussed in RAN1 to restrict resources for candidate resource selection taking into account the indicated active time from MAC layer:
· Option 1: PHY layer selects and reports candidate resources only within the indicated active time of the RX UE
· Option 2: PHY layer selects and reports candidate resources in which at least a subset of the candidate resources is within the indicated active time of the RX UE
· FFS: Details on when the number of subsets of candidate resource is less than the threshold
· FFS: The subset of candidate resource outside of the active time should consider each inactive time period
· FFS: UE selection of resource selection window to overlap with indicated RX UE active time
· FFS: Whether it is up to UE implementation to report candidate resources only within the indicated active time of the RX UE
· Option 3: PHY layer selects and reports an additional candidate resource set of candidate resources within the indicated active time of the RX UE


At the last meeting, the above working assumption was confirmed with update in red color. The agreed option still has a lot of FFSs and they will be discussed in this meeting. In our view, the above agreed way can work without any further agreement. UE can/should determine resource selection window by appropriate implementation such that slots corresponding to the indicated active time are included; otherwise, the UE’s transmissions are failed – this would be a certain motivation for UE to have smart implementation. UE can/should handle by appropriate implementation a situation where sufficient amount of resources are not included, which is the same direction as other agreements for Rel-17 SL. Other PHY layer behaviours can/should be the same as in Rel-16/17. We do not see strong motivation to have further agreements to update the behaviours.
Proposal 4:
· No further agreements are necessary for the case where SL DRX active time of Rx-UE is provided by the higher layer for candidate resource selection.

2.3. Re-evaluation/Pre-emption check with partial sensing for aperiodic TX
	Agreement
When UE is triggered to perform re-evaluation and pre-emption checking for periodic transmission (Prsvp_TX≠0) in slot n,
· During the qth reservation period (q=0,1,2,…, Cresel-1), candidate resource set (SA) is initialized to the remaining Y candidate slots starts from slot  and ends at the last slot of the Y candidate slots, where the slot indices of the remaining Y candidate slots are equal to [q x Prsvp_Tx + ], 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.
·  FFS whether/how to handle the case when number of the remaining Y candidate slots is less than Ymin.
· Scheme 1: 
· UE performs PBPS for the remaining Y candidate slots according to , where  is a slot belong to the remaining Y candidate slots, and k and Preserve are the same as resource (re)selection.  
· UE performs CPS starts from M logical slots earlier than  to  slots earlier than . 
·  By default, M is 31 unless (pre-)configured with another value.


At the last meeting, re-evaluation / pre-emption check mechanism with partial sensing for periodic TX was agreed as above captured. Meanwhile that for aperiodic TX has not been discussed yet sufficiently.
We believe that the same mechanism should not be used. If the the same mechanism is used, in many situations, the number of resources in S_A from the remaining Y candidate slots would be smaller than X*M_total before any exclusion step. An example of this issue is illustrated below. In the illustration, initial resource selection is triggered at slot n. Y candidate slots are determined and a few resources are selected. Then before the selected resource, re-evaluation / pre-emption check is performed. As an example, the illustration shows pre-emption check behaviour. In the mechanism agreed for periodic TX, the remaining Y candidate slots are used for S_A identification. However, if the target resource of re-evaluation / pre-emption check is quite later among the initial Y candidate slots, the remaining Y candidate slots will be only a few slots. This means that S_A identification does not work well.
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Fig. 3: Same mechanism as for periodic TX – Only a few slots in S_A
Observation 1:
· For re-evaluation/pre-emption check with partial sensing for aperiodic TX, the same mechanism as for periodic TX does not work well due to insufficient amount of the remaining Y candidate slots.

Re-evaluation/pre-emption check is mainly motivated only to check reservation transmitted after the initial selection procedure. Thus, there would be no need to determine new S_A for re-evaluation/pre-emption check. Alternatively, we believe that partial sensing only for the pre-selected resources  and/or reserved resources  without S_A identification is a reasonable option, which is illustrated below. What the UE needs to do is to check whether there is other reservation to indicate the pre-selected resources and/or reserved resources and whether RSRP of the reservation from other UE is over RSRP threshold or not.
For this procedure, appropriate RSRP threshold should be used, but the conventional loop of step 4/5/6 is not applied. Instead the RSRP threshold value can be same as the last value in the initial resource selection procedure. The value was determined the loop of step 4/5/6 in the initial resource selection procedure; valid value can be assumed for the re-evaluation/pre-emption check as well.
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Fig. 4: Pre-emption check without S_A identification
Proposal 5:
· For re-evaluation/pre-emption check with partial sensing for aperiodic TX,
· UE performs partial sensing only for the pre-selected resources  and/or reserved resources .
· UE does not identify S_A for re-evaluation/pre-emption check.
· UE detects re-evaluation/pre-emption by using RSRP threshold value that is same as the last value in the initial resource (re)selection procedure.

2.4. Random selection
	Proposal 3-1 (IX): 
For random resource selection in a resource pool (pre-)configured with full/partial sensing and random resource selection,
· Option 1: a priority threshold value is can be (pre-)configured for the resource pool or a subset of resources, at or below the threshold value which random resource selection is allowed.
· Note, lower value means higher priority
· FFS: Remaining details for the RRC parameter (e.g., possible priority threshold values, and whether the priority threshold values can be based on different measured CBR)
· FFS: whether to support a priority threshold value (pre-)configured for a subset of resources in a resource pool


Random selection enhancements were discussed at previous meetings, Option 1 was tried as above, but there is still no consensus of which option is supported.
Firstly, we believe that no enhancement should be avoided, i.e. this is an essential feature to use random selection with other RA schemes in a resource pool. As agreed previously, Rel-17 SL considers Type A UE that does not support any receptions. That is, Type A UE does not perform any sensing and transmits data at a resource selected by random selection. Of course this UE is not capable of doing re-evaluation/pre-emption check. Rel-17 SL considers Type B UE as well that supports PSFCH/S-SSB receptions, but this UE does not have capability of sensing. These UE types can use a resource pool where random selection without re-evaluation/pre-emption check is configured with full/partial sensing or random selection with re-evaluation/pre-emption check. Many resource collisions are expected in this resource pool due to these UE types, and hence communication performance will be quite low level.
Observation 2:
· When UE performing random selection without re-evaluation/pre-emption check is coexistent with UE that performs sensing in a resource pool, achievable communication performance is quite low due to many resource collisions.

Option 1 was agreeable among most companies, but the controversial part is whether the priority threshold can be (pre-)configured for a subset of resources or not. In our understanding, the motivation of “subset” is to allow transmission with low priority by random selection in the resource pool. One objection argument on this is that separate resource pools can achieve the same as the “subset” feature. However, some gain can be assumed e.g. quicker feedback than in separate resource pools. Full set can be (pre-)configured, so there should be no concern on “subset” feature.
Proposal 6:
· For random resource selection in a resource pool (pre-)configured with full/partial sensing and random resource selection,
· Support Option 1 with (pre-)configurability between resource pool and a subset of resources.
· Option 1: a priority threshold value can be (pre-)configured for the resource pool or a subset of resources, at or below the threshold value which random resource selection is allowed.

2.5. Re-evaluation/Pre-emption check with random selection
One issue raised at previous meetings is whether re-evaluation/pre-emption check is supported with random selection or not. The concept is that after resource selection is triggered at a UE, the UE selects resources by random selection without resource exclusion. Then, the UE starts sensing and performs re-evaluation/pre-emption check right before transmissions at the selected resources. Basically we are supportive of this mechanism, but at the same time essential or not is divergent among companies and we feel it is difficult to say this is essential. To conclude Rel-17 SL, we accept not to agree re-evaluation/pre-emption check with random selection.
Proposal 7:
· Re-evaluation/pre-emption check with random selection is not supported.

2.6. Maintenance
2.6.1. Details on Step 2/5/6
Until the last meeting, RAN1 had a lot of agreements on how to decide monitoring slots for partial sensing. Meanwhile, we found that whether to mandate monitoring (step 2) and how to perform exclusion (i.e. step 5 and step 6) based on PBPS/CPS have not been discussed yet. Actually in LTE-SL, these steps are different between full sensing and partial sensing. In addition, LTE-SL does not support CPS-like mechanism. Discussions on these parts will be necessary.
The existing specification texts of LTE-SL and Rel-16 NR-SL are copied below.
	LTE-SL – Full sensing (36.213)







2)	The UE shall monitor subframes ,, …,  except for those in which its transmissions occur, where  if subframe n belongs to the set , otherwise subframe is the first subframe after subframe n belonging to the set . The UE shall perform the behaviour in the following steps based on PSCCH decoded and S-RSSI measured in these subframes.
...


5)	The UE shall exclude any candidate single-subframe resource  from the set  if it meets all the following conditions:

-	the UE has not monitored subframe  in Step 2.











-	there is an integer j which meets  where j=0, 1, …, , , k is any value allowed by the higher layer parameter restrictResourceReservationPeriod and q=1,2,…,Q. Here,  if  and , where  if subframe n belongs to the set , otherwise subframe  is the first subframe belonging to the set  after subframe n; and  otherwise.


6)	The UE shall exclude any candidate single-subframe resource  from the set  if it meets all the following conditions:



-	the UE receives an SCI format 1 in subframe , and "Resource reservation" field and "Priority" field in the received SCI format 1 indicate the values  and , respectively according to Subclause 14.2.1.

-	PSSCH-RSRP measurement according to the received SCI format 1 is higher than .












-	the SCI format received in subframe or the same SCI format 1 which is assumed to be received in subframe(s)  determines according to 14.1.1.4C the set of resource blocks and subframes which overlaps with  for q=1, 2, …, Q and j=0, 1, …, . Here, if  and , where  if subframe n belongs to the set , otherwise subframe is the first subframe after subframe n belonging to the set ; otherwise .

	LTE-SL – Partial sensing (36.213)


2)	If a subframe  is included in the set of subframes in Step 1, the UE shall monitor any subframe  if k-th bit of the high layer parameter gapCandidateSensing is set to 1. The UE shall perform the behaviour in the following steps based on PSCCH decoded and S-RSSI measured in these subframes.
...


5)	The UE shall exclude any candidate single-subframe resource  from the set  if it meets all the following conditions:



-	the UE receives an SCI format 1 in subframe , and "Resource reservation" field and "Priority" field in the received SCI format 1 indicate the values  and , respectively according to Subclause 14.2.1.

-	PSSCH-RSRP measurement according to the received SCI format 1 is higher than .










-	the SCI format received in subframe or the same SCI format 1 which is assumed to be received in subframe(s)  determines according to 14.1.1.4C the set of resource blocks and subframes which overlaps with  for q=1, 2, …, Q and j=0, 1, …, . Here, if  and , where  is the last subframe of the  subframes , and  otherwise.

	NR-SL – Full sensing (38.214 Rel-16)
[bookmark: _Hlk26192698]2)	The sensing window is defined by the range of slots [) 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.
...
5)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
-	the UE has not monitored slot  in Step 2.
-	for any periodicity value allowed by the higher layer parameter sl-ResourceReservePeriodList and a hypothetical SCI format 1-A received in slot  with 'Resource reservation period' field set to that periodicity value and indicating all subchannels of the resource pool in this slot, condition c in step 6 would be met.
5a)	If the number of candidate single-slot resources  remaining in the set  is smaller than , the set  is initialized to the set of all the candidate single-slot resources as in step 4.
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 
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.


From the above spec descriptions, we can see that full sensing in both LTE-SL and NR-SL allows to skip monitoring slots in which its own transmissions occur, while partial sensing in LTE-SL does not allow the skip (see texts with red color). With this, full sensing in both LTE-SL and NR-SL shall exclude slots corresponding to the unmonitored slots and available periodicities for periodic reservation (see texts with blue color). Note that this exclusion is not performed for potential aperiodic reservation in NR-SL. Obviously such a behavior is not applied in LTE-SL partial sensing. After these steps, resource exclusion based on sensing results is performed. No notable difference among the three of LTE full sensing/LTE partial sensing/NR full sensing are found in the exclusion part.
We believe that basically partial sensing in NR-SL should follow the above directions. For PBPS to perform a TX with periodic reservation, which is similar to LTE-SL partial sensing, the same mechanism as LTE-SL partial sensing should be reused for NR-SL partial sensing. Monitoring slots determined based on PBPS shall be monitored, i.e. no transmission on any of the monitoring slots at the UE is ensured. With this rule, step 5/5a is unnecessary for partial sensing. On the other hand, aperiodic traffic will occur suddenly, so for PBPS to perform a TX without periodic reservation, it should be allowed to skip PBPS. For CPS, transmissions at any slots within CPS window without any exclusion due to half-duplex should be allowed as in Rel-16 NR-SL.
One important note would be that the above is reasonable only for initial resource selection. Perspective of Re-evaluation/pre-emption check is discussed at the next section.
Observation 3:
· LTE-SL/NR-SL full sensing allows to skip monitoring subframes/slots in which its own transmissions occur, and subframes/slots corresponding to the unmonitored subframes/slots and available periodicities for periodic reservation are excluded. In NR-SL, slots corresponding to the unmonitored slots and potential aperiodic reservation are not excluded.
· LTE-SL partial sensing does not allow to skip monitoring subframes determined by Y candidates subframes, k, and P_step. This means that the UE does not allow to perform a transmission at the subframes.
· NR partial sensing should reuse NR-SL full sensing and LTE-SL partial sensing.
Proposal 8:
· For partial sensing for initial resource selection,
· For a TX with periodic reservation, UE shall monitor slots determined based on PBPS and cannot perform a transmission at the slots, as in LTE-SL partial sensing.
· UE can skip monitoring slots determined based on CPS without corresponding exclusion in which its own transmissions occur, as in NR-SL full sensing.
· For other UE’s reservation detected based on PBPS and CPS, the same step 6 as in NR-SL full sensing is performed.

2.6.2. Re-evaluation/Pre-emption check with partial sensing for periodic TX
	Agreement
When UE is triggered to perform re-evaluation and pre-emption checking for periodic transmission (Prsvp_TX≠0) in slot n,
· During the qth reservation period (q=0,1,2,…, Cresel-1), candidate resource set (SA) is initialized to the remaining Y candidate slots starts from slot  and ends at the last slot of the Y candidate slots, where the slot indices of the remaining Y candidate slots are equal to [q x Prsvp_Tx + ], 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.
·  FFS whether/how to handle the case when number of the remaining Y candidate slots is less than Ymin.
· Scheme 1: 
· UE performs PBPS for the remaining Y candidate slots according to , where  is a slot belong to the remaining Y candidate slots, and k and Preserve are the same as resource (re)selection.  
· UE performs CPS starts from M logical slots earlier than  to  slots earlier than . 
·  By default, M is 31 unless (pre-)configured with another value.


As recaptured above, re-evaluation/pre-emption check with partial sensing for periodic TX was agreed at the last meeting. We believe that there are at least two issues here.
The first issue is that the agreed behavior does not consider half-duplex. For re-evaluation/pre-emption check, to skip monitoring slots determined based on PBPS/CPS should be allowed due to half-duplex issue. Otherwise, the UE cannot perform any periodic TX in order to avoid the skip. Note that PBPS part is different from in initial resource selection as discussed at the last section.
Proposal 9:
· For partial sensing for re-evaluation/pre-emption check,
· UE can skip monitoring slots determined based on PBPS/CPS without corresponding exclusion in which its own transmissions occur, as in NR-SL full sensing.
· For other UE’s reservation detected based on PBPS and CPS, the same step 6 as in NR-SL full sensing is performed if S_A is identified.
The second issue is that the remaining Y candidate slots at re-evaluation/pre-emption check might be smaller than X*M_total. This issue is discussed above for aperiodic TX, but the same situation can occur e.g. at the last reservation period (i.e. q = Cresel-1). The following illustration shows the case with Cresel = 2. In the S_A identification, UE will get into an infinite loop and thus re-evaluation/pre-emption check does not work well. To avoid this situation, we submit the following proposal. 
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Fig. 5: Issue on re-evaluation/pre-emption check with partial sensing for periodic TX – Only a few slots in S_A
Proposal 10:
· When the number of resources in S_A from the remaining Y candidate slots at re-evaluation/pre-emption check is smaller than X*M_total, re-evaluation/pre-emption check for aperiodic TX is performed.

3. Conclusion
In this contribution, we discussed SL resource allocation enhancement for power saving. Observations/Proposals are summarized as following: 
Proposal 1:
· UE selects T2 such that the total number of Y’ candidate slots satisfies a (pre-)configured threshold Y’min.
· Only if this criterion cannot be satisfied due to small remaining PDB, how UE includes other candidate slots is up to UE implementation.
· Note: T1 definition is same as in Rel-16.
Proposal 2:
· CPS cannot be disabled.
· M is (pre-)configured such that the value is larger than .
· Minimum M value in the (pre-)configuration format is 5 or larger.
· (Pre-)configured per CBR range/priority.
Proposal 3:
· Whether UE to perform SL RX of PSCCH and RSRP measurement for partial sensing on slots in SL DRX inactive time is (pre-)configured.
· UE monitors the (pre-)configured PBPS occasion(s).
· (Pre-)configuration format of the sensing is either of the following:
· Alt 1: enabled/disabled. When disabled, UE is not required to perform sensing in SL DRX inactive time.
· Alt 2: enabled/allowed/prohibited.
Proposal 4:
· No further agreements are necessary for the case where SL DRX active time of Rx-UE is provided by the higher layer for candidate resource selection.
Observation 1:
· For re-evaluation/pre-emption check with partial sensing for aperiodic TX, the same mechanism as for periodic TX does not work well due to insufficient amount of the remaining Y candidate slots.
Proposal 5:
· For re-evaluation/pre-emption check with partial sensing for aperiodic TX,
· UE performs partial sensing only for the pre-selected resources  and/or reserved resources .
· UE does not identify S_A for re-evaluation/pre-emption check.
· UE detects re-evaluation/pre-emption by using RSRP threshold value that is same as the last value in the initial resource (re)selection procedure.
Observation 2:
· When UE performing random selection without re-evaluation/pre-emption check is coexistent with UE that performs sensing in a resource pool, achievable communication performance is quite low due to many resource collisions.
Proposal 6:
· For random resource selection in a resource pool (pre-)configured with full/partial sensing and random resource selection,
· Support Option 1 with (pre-)configurability between resource pool and a subset of resources.
· Option 1: a priority threshold value can be (pre-)configured for the resource pool or a subset of resources, at or below the threshold value which random resource selection is allowed.
Proposal 7:
· Re-evaluation/pre-emption check with random selection is not supported.
Observation 3:
· LTE-SL/NR-SL full sensing allows to skip monitoring subframes/slots in which its own transmissions occur, and subframes/slots corresponding to the unmonitored subframes/slots and available periodicities for periodic reservation are excluded. In NR-SL, slots corresponding to the unmonitored slots and potential aperiodic reservation are not excluded.
· LTE-SL partial sensing does not allow to skip monitoring subframes determined by Y candidates subframes, k, and P_step. This means that the UE does not allow to perform a transmission at the subframes.
· NR partial sensing should reuse NR-SL full sensing and LTE-SL partial sensing.
Proposal 8:
· For partial sensing for initial resource selection,
· For a TX with periodic reservation, UE shall monitor slots determined based on PBPS and cannot perform a transmission at the slots, as in LTE-SL partial sensing.
· UE can skip monitoring slots determined based on CPS without corresponding exclusion in which its own transmissions occur, as in NR-SL full sensing.
· For other UE’s reservation detected based on PBPS and CPS, the same step 6 as in NR-SL full sensing is performed.
Proposal 9:
· For partial sensing for re-evaluation/pre-emption check,
· UE can skip monitoring slots determined based on PBPS/CPS without corresponding exclusion in which its own transmissions occur, as in NR-SL full sensing.
· For other UE’s reservation detected based on PBPS and CPS, the same step 6 as in NR-SL full sensing is performed if S_A is identified.
Proposal 10:
· When the number of resources in S_A from the remaining Y candidate slots at re-evaluation/pre-emption check is smaller than X*M_total, re-evaluation/pre-emption check for aperiodic TX is performed.
[bookmark: _GoBack]
References
[1] 3GPP RAN1#107-e meeting,	chairman’s notes
- 11/12 -
image3.emf
Sensing slots

(PBPS)

Sensing slots

(CPS)

Sensing slots

(PBPS)

slot

n + T

2

Pre-emption check

Remaining S_A

ݐ

௬

భ

ି௉

భ

ௌ௅

ݐ

௬

భ

ି௉

మ

ௌ௅

slot

Y candidate slots

n + T

1

n + T

2

n

ݐ

௬

భ

ௌ௅

ݐ

௬

భ

ି௉

భ

ௌ௅

ݐ

௬

భ

ି௉

మ

ௌ௅

Sensing slots

(PBPS)

Sensing slots

(CPS)

Selection window

Trigger

Select

Selection

Sensing slots

(PBPS)

Selected 

resources

ݐ

௥ଵ

ௌ௅

m

Trigger


image40.wmf
step

RX

rsvp

step

P

P

P

m

y

+

´

£

-

_

'


oleObject54.bin

image41.wmf
SL

y

t

'


oleObject55.bin

image42.wmf
Y


oleObject56.bin

oleObject57.bin

image43.emf
slot

Y candidate slots

n

ݐ

௬

బ

ି௉

భ

ௌ௅

Trigger

Select

Sensing slots

for PBPS

ݐ

௬

బ

ି௉

బ

ௌ௅

Sensing slots

for PBPS

Sensing slots

for CPS

ݐ

௬

బ

ௌ௅

Selected resource

Reservation

slot

Remaining Y 

candidate slots

n

ݐ

௬

೔

ି௉

భ

ௌ௅

Trigger

Sensing slots

for PBPS

ݐ

௬

೔

ି௉

బ

ௌ௅

Sensing slots

for PBPS

Sensing slots

for CPS

ݐ

௬

೔

ௌ௅

Resource selection

Pre-emption check


image4.emf
Sensing slots

(PBPS)

Sensing slots

(CPS)

Sensing slots

(PBPS)

slot

n + T

2

Pre-emption check

Reserved 

resources

ݐ

௬

భ

ି௉

భ

ௌ௅

ݐ

௬

భ

ି௉

మ

ௌ௅

slot

Y candidate slots

n + T

1

n + T

2

n

ݐ

௬

భ

ௌ௅

ݐ

௬

భ

ି௉

భ

ௌ௅

ݐ

௬

భ

ି௉

మ

ௌ௅

Sensing slots

(PBPS)

Sensing slots

(CPS)

Selection window

Trigger

Select

Selection

Sensing slots

(PBPS)

Selected 

resources

ݐ

௥ଵ

ௌ௅

m

Trigger


image5.wmf
SL

t

step

P

n

´

-

¢

10


oleObject1.bin

image6.wmf
SL

t

1

10

+

´

-

¢

step

P

n


oleObject2.bin

image7.wmf
SL

t

1

-

¢

n


oleObject3.bin

image8.wmf
n

n

=

¢

SL

t


oleObject4.bin

image9.wmf
(

)

SL

T

SL

SL

t

t

t

max

,...,

,

1

0


oleObject5.bin

image10.wmf
SL

t

n

¢


oleObject6.bin

image11.wmf
(

)

SL

T

SL

SL

t

t

t

max

,...,

,

1

0


oleObject7.bin

image12.wmf
y

x,

R


oleObject8.bin

image13.wmf
A

S


oleObject9.bin

image14.wmf
SL

z

t


oleObject10.bin

image15.wmf
q

k

P

z

P

j

y

step

TX

rsvp

´

´

+

=

´

+

'

_


oleObject11.bin

image16.wmf
1

-

resel

C


oleObject12.bin

image17.wmf
100

/

P

P

P

TX

_

rsvp

step

'

TX

_

rsvp

´

=


oleObject13.bin

image18.wmf
k

Q

1

=


oleObject14.bin

image19.wmf
1

<

k


oleObject15.bin

image20.wmf
k

P

z

n

step

´

£

-

'


oleObject16.bin

image21.wmf
n

t

SL

n

=

'


oleObject17.bin

image22.wmf
SL

T

SL

SL

t

t

t

max

,...,

,

1

0


oleObject18.bin

image23.wmf
SL

n

t

'


oleObject19.bin

oleObject20.bin

image24.wmf
1

=

Q


oleObject21.bin

oleObject22.bin

oleObject23.bin

image25.wmf
SL

m

t


oleObject24.bin

image26.wmf
rsvp_RX

P


oleObject25.bin

image27.wmf
RX

prio


oleObject26.bin

image28.wmf
RX

TX

prio

prio

Th

,


oleObject27.bin

oleObject28.bin

image29.wmf
SL

P

P

q

m

RX

rsvp

step

t

_

´

´

+


oleObject29.bin

image30.wmf
'

TX

_

rsvp

P

j

y

,

x

R

´

+


oleObject30.bin

oleObject31.bin

image31.wmf
RX

rsvp

P

Q

_

1

=


oleObject32.bin

image32.wmf
1

_

<

RX

rsvp

P


oleObject33.bin

image33.wmf
RX

rsvp

step

P

P

m

n

_

´

£

-

¢


oleObject34.bin

image34.wmf
n

n

=

¢

SL

t


oleObject35.bin

image35.wmf
(

)

SL

T

SL

SL

t

t

t

max

,...,

,

1

0


oleObject36.bin

image36.wmf
SL

t

n

¢


image1.emf
slot

Y candidate slots

[n + T

1

]

n + T

2

n

ݐ

௬

బ

ି௉

భ

ௌ௅

ݐ

௬

బ

ିଶכ௉

బ

ௌ௅

Selection window

Trigger

Select

Sensing slots

for PBPS

ݐ

௬

బ

ି௉

బ

ௌ௅

n + T

0

Sensing slots

for PBPS

Sensing slots

for CPS

ݐ

௬

బ

ௌ௅

െ ܶ

௣௥௢௖ǡ଴

ௌ௅

൅ܶ

௣௥௢௖ǡଵ

ௌ௅

M

ݐ

௬

బ

ௌ௅


oleObject37.bin

oleObject38.bin

image37.wmf
1

=

Q


oleObject39.bin

image38.wmf
SL

y

t


oleObject40.bin

image39.wmf
SL

t

step

ykP

-´


oleObject41.bin

oleObject42.bin

oleObject43.bin

image2.emf
slot

Y candidate slots

n + T

1

n + T

2

n

ݐ

௬

భ

ௌ௅

ݐ

௬

భ

ି௉

భ

ௌ௅

ݐ

௬

భ

ି௉

మ

ௌ௅

PBPS

CPS

Selection window

Trigger

Select

DRX active time

DRX inactive time

TX by other full sensing UE

Possible collision in Option 3


oleObject44.bin

oleObject45.bin

oleObject46.bin

oleObject47.bin

oleObject48.bin

oleObject49.bin

oleObject50.bin

oleObject51.bin

oleObject52.bin

oleObject53.bin

