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1	Introduction
In this contribution, we provide our view and the text proposals related to some critical issues which are critical to be resolved in order to avoid missing or incomplete procedures for the power saving and inter-UE coordination features.
2	Random resource selection scheme
Regarding the random resource selection scheme, we think that there are plenty of critical issues to be addressed before RAN1 can have a complete functionality of the feature. First, we want to clarify the fundamental operation of random resource selection. In our view, a UE can perform random resource selection based on two different conditions:
· The UE does not have PSCCH/PSSCH reception capability, i.e., defined as Type A or Type B UE; or
· The UE is in a power saving where it turns off the SL reception chains in order to save power, i.e., a Type D UE in power saving mode or the UE is not able to fulfil the minimum sensing window.
We note that other conditions may be defined by RAN2 (e.g., related to the exceptional pool), but we omit them from this discussion.
[bookmark: _Toc100833701][bookmark: _Toc101793232]A UE performs random resource selection either due to lacking SL reception capabilities or due to power saving operation, e.g., not able to fulfil sensing window.
2.1	Text proposals related to performing random resource selection mechanism
The following text is included in TS 38.214 for the different resource selection mechanisms that the UE can be configured to use. However, based on the current specification text, in our view, the UE configuration to be able to perform random resource selection – when (pre)-configured in the resourcve pool – is missing.
	[bookmark: _Toc29673242][bookmark: _Toc29673383][bookmark: _Toc29674376][bookmark: _Toc36645606][bookmark: _Toc45810655][bookmark: _Toc100147465]8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2

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 (pre-) configured in the UE by higher layer, the UE performs periodic-based partial sensing. 
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.




Therefore, we propose the following text proposal to include the random resource selection procedure.
	8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
<Unchanged parts omitted>
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 (pre-) configured in the UE by higher layer, the UE performs periodic-based partial sensing. 
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.
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 random resource selection, and random resource selection is configured by higher layer, the UE may perform random resource selection.
<Unchanged parts omitted>



[bookmark: _Toc101368862][bookmark: _Toc101793214]Include the aforementioned TP for the allowed resource selection mechanism:
· [bookmark: _Toc101368863][bookmark: _Toc101793215]Impacted specification: [TS 38.214, 8.1.4]
· [bookmark: _Toc101368864][bookmark: _Toc101793216]Reason for change: missing operation of a UE performing random resource selection 
· [bookmark: _Toc101368865][bookmark: _Toc101793217]Summary of change: Include the UE operation when performing random resource selection if pre-configured in the resource pool 
· [bookmark: _Toc101368866][bookmark: _Toc101793218]Consequences if not approved: missing definition of the random resource selection procedure.

3	Minimum gap between resources when performing random resource selection 
Nevertheless, even if no special consideration or restrictions are included when (pre-)configuring the resource pool, it is important to include certain rules for UEs performing random resource selection. Based on the following agreements from RAN1#103-e and RAN1#104-e, we discuss some of the conditions and restrictions that should be supported for random resource selection operation.Agreement:
· For random resource selection,
· Reuse the maximum distance separation of 32 logical slots for a HARQ retransmission resource reserved by a prior SCI for the same TB, which was defined in R16 for full sensing operation.
· SL HARQ feedback enabled transmission is supported (FFS applicable conditions if any)
· The minimum HARQ feedback time gap (Z) shall be respected between any two selected resources of a TB where a HARQ feedback for the first of these resources is expected.
· FFS the impact of resource collision when random resource selection is performed by a UE which does not perform sensing / re-evaluation and pre-emption checking in a resource pool with mixed RA schemes (e.g. for low priority or any priority transmissions).
· Including study potential solution(s) if the impact is not negligible (e.g. threshold based, raising priority, minimum time gap, pattern based, a priori SCI reserving initial transmissions, resource pool partitioning, and etc.).


For instance, a non-sensing UE performs random resource selection for its initial transmission and potentially reserves up to two other resources using the SCI for re-transmissions or for next transmissions in a shared resource pool. This non-sensing UE performing random resource selection is not able to perform any kind of sensing, and therefore, it cannot trigger re-evaluation/re-selection or pre-emption of its resources by itself to avoid collisions with the peer UEs. 
[bookmark: _Toc100833704][bookmark: _Toc101793233]A non-sensing UE performing random resource selection cannot perform re-selection or pre-emption of its resources due to the lack of sensing results/operation.
On the other hand, a sensing UE coexisting in the same resource pool can sense the resource(s) reserved by the non-sensing UE in the SCI of the initial transmission, and therefore, act accordingly, e.g., perform re-selection/pre-emption of its reserved resources if a collision is going to happen. However, if the separation/gap between the initial transmission by the non-sensing UE and the successive reservation(s) is not large enough for the sensing UE to decode and perform re-selection/pre-emption, the collision will happen even if the sensing UE could have potentially avoided it.
Based on the previous agreements for the random resource selection procedure, it has been agreed the procedure of the UE when transmitting SL with HARQ feedback enabled. However, one other issue that needs to be addressed is when a UE performing random resource selection performs blind retransmissions.
[bookmark: _Toc100833705][bookmark: _Toc101793234]The procedure for random resource selection UEs performing blind retransmission in a shared resource pool needs to be addressed.
Moreover, due to the lack of these restrictions/enhancements as proposed in Proposal 6, it is even more critical to introduce some rules on the operation of the UEs performing random resource selection. These rules are in place to avoid an increase in the number of collisions due to their lack of knowledge of the free/busy resources within the resource pool since they do not/may not perform any sensing operation.
[bookmark: _Toc100826930][bookmark: _Toc101793219]UEs that do not perform sensing in a shared resource pool when coexisting with sensing UEs, i.e., partial and/or full sensing UEs, should be restricted on the choice of resources.
In our view, UEs not performing sensing, e.g., UE2 as shown in Figure 3, should select/reserve consecutive resources with a separation/gap large enough so that a sensing UE, e.g., UE1 as shown in Figure 3, is able to decode the reservation contained in a transmission, identify a potential collision with the transmission in the second resource, and trigger re-evaluation/re-selection or pre-emption.
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[bookmark: _Ref61879959][bookmark: _Ref92716172]Figure 1: Resource re-selection with gap restriction in a shared resource pool
[bookmark: _Toc100826931][bookmark: _Toc101793220]In a pool where the use of random resource selection and (partial or full) sensing is allowed, consecutive transmissions by UEs performing random resource selection or partial sensing are space by a minimum number Nmin of slots:
· [bookmark: _Toc100826932][bookmark: _Toc101793221]Nmin is the smallest number of slots that allows for re-evaluation and pre-emption (e.g., to account for processing times, etc.)
· [bookmark: _Toc100826933][bookmark: _Toc101793222][bookmark: _Toc61343706][bookmark: _Toc61343793][bookmark: _Toc61344948][bookmark: _Toc61344949][bookmark: _Toc61344986][bookmark: _Toc46180190][bookmark: _Toc46180211][bookmark: _Toc46180191][bookmark: _Toc46180212][bookmark: _Toc46180192][bookmark: _Toc46180213]Applicability is subject to having sufficient PDB.

3.1	Simulation results introducing a minimum separation between consecutive resources
In the following, we discuss the simulation results based on the previous proposal where we have proposed to include a minimum gap between consecutive transmissions for UE performing random resource operation. In Figure 6 , we show the PRR of full sensing and non-sensing UE, i.e., UEs performing random resource selection, in a shared resource pool when different minimum gaps between consecutive resources have been enforced.
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[bookmark: _Ref71523836][bookmark: _Ref92716248]Figure 2: PRR for different resource gap between consecutive resource selection with blind re-transmissions
Pair of curves (green and black) with separation by at least 4 slots between consecutive transmissions:
· (Green) FS UEs (50%) - Up to 4 transmissions per TB. Consecutive transmissions spaced by at least 4 slots (to accommodate HARQ time, etc.). HARQ FB is used (ACK/NACK). 
· (Black) NS UEs (50%) - 4 blind transmissions per TB. Consecutive transmissions spaced by at least 4 slots. HARQ FB is not used. 
Pair of curves (yellow and pink) with no enforced separation between consecutive transmissions:
· (Yellow) FS UEs (50%) - Up to 4 transmissions per TB. Consecutive transmissions when HARQ is enabled (i.e., accommodate HARQ time, etc.). HARQ FB is used (ACK/NACK). 
· (Pink) NS UEs (50%) - 4 blind transmissions per TB. Consecutive transmissions in consecutive slots. HARQ FB is not used.
The simulation shows that enforcing a minimum gap – first pair of curves – between consecutive transmissions for random resource selection UEs, e.g., at least 4 slots, provides a better performance than not enforcing any separation and selecting consecutive resources for subsequent transmissions. The reasoning behind the improved performance is that full sensing UEs can trigger re-selection/pre-emption of resources, i.e., react to the selection performed by random resource selection UEs, if there is enough separation/time-gap between consecutive resources selected by random resource UEs.
[bookmark: _Toc100833706][bookmark: _Toc101793235]Enforcing a minimum gap between consecutive resources by random resource selection UEs in a shared resource pool enhances the PRR performance of the random resource UEs while additionally improving the reliability of sensing UEs, i.e., full or partial sensing UEs.

3.2	Interaction between power saving operation and inter-UE coordination
In the power saving agenda, the following agreement was reached for UEs performing random resource selection.
	Agreement:
· For random resource selection,
· Reuse the maximum distance separation of 32 logical slots for a HARQ retransmission resource reserved by a prior SCI for the same TB, which was defined in R16 for full sensing operation.
· SL HARQ feedback enabled transmission is supported (FFS applicable conditions if any)
· The minimum HARQ feedback time gap (Z) shall be respected between any two selected resources of a TB where a HARQ feedback for the first of these resources is expected.
· FFS the impact of resource collision when random resource selection is performed by a UE which does not perform sensing / re-evaluation and pre-emption checking in a resource pool with mixed RA schemes (e.g. for low priority or any priority transmissions).
· Including study potential solution(s) if the impact is not negligible (e.g. threshold based, raising priority, minimum time gap, pattern based, a priori SCI reserving initial transmissions, resource pool partitioning, and etc.).
	Conclusion
No additional triggering enhancement on top of existing Rel-16 mechanism in re-evaluation and pre-emption checking for partial sensing UEs in Rel-17, including enabling / disabling re-evaluation by (pre-)configuration.


· This does not restrict the triggering of re-evaluation and pre-emption checking due to inter-UE coordination message in scheme 2 (if agreed).



Following the FFS included in the above agreement, we propose to study this issue and the potential relationship between power saving operations and the inter-UE coordination mechanism during this meeting. The use of inter-UE coordination (Scheme 2) is particularly beneficial when power saving UEs, i.e., either performing partial sensing or random resource operation, are in the scenario. Therefore, we propose that the specification supports that power saving UEs perform inter-UE coordination.
[bookmark: _Toc101793236]Inter-UE coordination (Scheme 2) improves the performance of all UEs even if only a few of them do full sensing.
[bookmark: _Toc101793223]The specification supports that power saving UEs perform inter-UE coordination Scheme 2.
The key consideration is that sensing UEs can detect future collisions that are caused by UEs performing partial sensing or using random resource selection. For inter-UE coordination to be able to prevent such collisions, it is necessary to provide sufficient separation between transmissions by UEs performing limited/no sensing. One example of the procedure with and without sufficient separation is given in the following figure:
[image: ]
Figure 3: (above) Unsuccessful Inter-UE coordination procedure when a minimum distance/gap is not ensured for non-sensing UEs. (below) Succesful Inter-UE coordination procedure when a minimum distance/gap is ensured for non-sensing UEs.
For instance, in Figure 1, the example above shows that due to not ensuring a minimum gap between consecutive resources for a power saving UE, i.e., performing random resource selection or partial sensing, even if a procedure such as inter-UE coordination can detect the collision, there is not enough time for the IUC message to arrive prior to the collision. On the other hand, in the example below, since a minimum time gap is ensured, the sensing UE can receive the inter-UE coordination and perform re-selection avoiding the collision successfully. 
[bookmark: _Toc83995715][bookmark: _Toc101793237]Enforcing a minimum gap between consecutive resources by random resource selection UEs in a shared resource pool enhances the PRR performance of the random resource UEs while additionally improving the reliability of sensing UEs, i.e., full or partial sensing UEs.
[bookmark: _Hlk86675269][bookmark: _Toc101793224]In a pool were inter-UE coordination Scheme 2 is enabled, consecutive transmissions by UEs performing random resource selection or partial sensing are space by a minimum number Nmin of slots
· [bookmark: _Toc101793225]Nmin is the smallest number of slots that allows for using inter-UE coordination in the pool (e.g., to account for transmission and processing times).
· [bookmark: _Toc101793226]Applicability is subject to having sufficient PDB.
In our view, having a minimum gap between consecutive resources both for HARQ-based and blind retransmissions for power saving UEs is a simple and unified way to enhance the performance in scenarios for shared resource pools when inter-UE coordination is enabled or disabled in the resource pool. 
[bookmark: _Toc101793238]Mandating a minimum gap between consecutive resources for power saving UEs is a unified procedure that improves the performance for shared resource pools with and without inter-UE coordination enabled.
3.3	Text proposals related to minimum gap between resources when performing random resource selection mechanism
In the current specification TS38.214 there is no constraint regarding the resources which can be reported to higher layers when performing random resource selection by the UE as shown in the following text:
	8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
<Unchanged parts omitted>
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 the UE is configured with full sensing by its higher layer,  if slot n belongs to the set , otherwise slot  is the first slot after slot n belonging to the set ; If UE is configured with partial sensing by its higher layer,  if slot  belongs to the set , otherwise, slot  is the first slot after slot  belonging to the set . Otherwise . If the UE is configured with full sensing by its higher layer,  is set to selection window size T2 converted to units of msec. If UE is configured with partial sensing by its higher layer,  shall be converted to milliseconds, where slot  is the last slot of the  or  candidate slots. The slot  is the first slot of the selected/remaining set of  or  candidate slots.
<Unchanged parts omitted>



Therefore, based on the previous simulation results and the observation and proposals, we provide the following text proposal to address the critical issue of a UE reserving/selecting consecutive resources when performing random resource selection:
	[bookmark: _Toc29673237][bookmark: _Toc29673378][bookmark: _Toc29674371][bookmark: _Toc36645601][bookmark: _Toc45810650][bookmark: _Toc91695525]8.1.2.1	Resource allocation in time domain
The UE shall transmit the PSSCH in the same slot as the associated PSCCH.
The minimum resource allocation unit in the time domain is a slot.
The UE shall transmit the PSSCH in consecutive symbols within the slot, subject to the following restrictions:
-	The UE shall not transmit PSSCH in symbols which are not configured for sidelink. A symbol is configured for sidelink, according to higher layer parameters sl-StartSymbol and sl-LengthSymbols, where sl-StartSymbol is the symbol index of the first symbol of sl-LengthSymbols consecutive symbols configured for sidelink.
-	Within the slot, PSSCH resource allocation starts at symbol sl-StartSymbol+1.
-	The UE shall not transmit PSSCH in symbols which are configured for use by PSFCH, if PSFCH is configured in this slot.
-	The UE shall not transmit PSSCH in the last symbol configured for sidelink.
-	The UE shall not transmit PSSCH in the symbol immediately preceding the symbols which are configured for use by PSFCH, if PSFCH is configured in this slot.
In sidelink resource allocation mode 1:
-	For sidelink dynamic grant, the PSSCH transmission is scheduled by a DCI format 3_0. 
-	For sidelink configured grant type 2, the configured grant is activated by a DCI format 3_0. 
-	For sidelink dynamic grant and sidelink configured grant type 2:
-	The "Time gap" field value m of the DCI format 3_0 provides an index m + 1 into a slot offset table. That table is given by higher layer parameter sl-DCI-ToSL-Trans and the table value at index m + 1 will be referred to as slot offset .
-	The slot of the first sidelink transmission scheduled by the DCI is the first SL slot of the corresponding resource pool that starts not earlier than , where  is the starting time of the downlink slot carrying the corresponding DCI,  is the timing advance value corresponding to the TAG of the serving cell on which the DCI is received and is the slot offset between the slot of the DCI and the first sidelink transmission scheduled by DCI and  is the SL slot duration.
-	The "Configuration index" field of the DCI format 3_0, if provided and not reserved, indicates the index of the sidelink configured type 2.
-	For sidelink configured grant type 1:
-	The slot of the first sidelink transmissions follows the higher layer configuration according to [10, TS 38.321].
In sidelink resource allocation mode 2:
-	When the UE performs random resource selection in a resource pool (pre-)configured with random resource selection and partial sensing and/or full sensing, the UE drops the retransmission of a transport block in PSSCH and the corresponding PSSCH if the time lapse from the most recent transmission carrying the same transport block is less than 4 slots in numerology configured in the SL BWP.
<Unchanged parts omitted>




[bookmark: _Toc101793227]Include the aforementioned TP for the allowed resource selection mechanism:
· [bookmark: _Toc101793228]Impacted specification: [TS 38.214, 8.1.2.1]
· [bookmark: _Toc101793229]Reason for change: missing behavior for a UE performing random resource selection when selecting consecutive resources in mode 2 resource allocation.
· [bookmark: _Toc101793230]Summary of change: Include the UE behavior when performing random resource selection and selecting several consecutive resources in a resource pool with several resource allocation procedures.
· [bookmark: _Toc101793231]Consequences if not approved: UE operation when performing random resource selection in resource pools with several resource allocation procedures is not properly implemented.

4	Conclusion
In the previous sections we made the following observations: 
Observation 1	A UE performs random resource selection either due to lacking SL reception capabilities or due to power saving operation, e.g., not able to fulfil sensing window.
Observation 2	A non-sensing UE performing random resource selection cannot perform re-selection or pre-emption of its resources due to the lack of sensing results/operation.
Observation 3	The procedure for random resource selection UEs performing blind retransmission in a shared resource pool needs to be addressed.
Observation 4	Enforcing a minimum gap between consecutive resources by random resource selection UEs in a shared resource pool enhances the PRR performance of the random resource UEs while additionally improving the reliability of sensing UEs, i.e., full or partial sensing UEs.
Observation 5	Inter-UE coordination (Scheme 2) improves the performance of all UEs even if only a few of them do full sensing.
Observation 6	Enforcing a minimum gap between consecutive resources by random resource selection UEs in a shared resource pool enhances the PRR performance of the random resource UEs while additionally improving the reliability of sensing UEs, i.e., full or partial sensing UEs.
Observation 7	Mandating a minimum gap between consecutive resources for power saving UEs is a unified procedure that improves the performance for shared resource pools with and without inter-UE coordination enabled.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Include the aforementioned TP for the allowed resource selection mechanism:
	Impacted specification: [TS 38.214, 8.1.4]
	Reason for change: missing operation of a UE performing random resource selection
	Summary of change: Include the UE operation when performing random resource selection if pre-configured in the resource pool
	Consequences if not approved: missing definition of the random resource selection procedure.
Proposal 2	UEs that do not perform sensing in a shared resource pool when coexisting with sensing UEs, i.e., partial and/or full sensing UEs, should be restricted on the choice of resources.
Proposal 3	In a pool where the use of random resource selection and (partial or full) sensing is allowed, consecutive transmissions by UEs performing random resource selection or partial sensing are space by a minimum number Nmin of slots:
	Nmin is the smallest number of slots that allows for re-evaluation and pre-emption (e.g., to account for processing times, etc.)
	Applicability is subject to having sufficient PDB.
Proposal 4	The specification supports that power saving UEs perform inter-UE coordination Scheme 2.
Proposal 5	In a pool were inter-UE coordination Scheme 2 is enabled, consecutive transmissions by UEs performing random resource selection or partial sensing are space by a minimum number Nmin of slots
	Nmin is the smallest number of slots that allows for using inter-UE coordination in the pool (e.g., to account for transmission and processing times).
	Applicability is subject to having sufficient PDB.
Proposal 6	Include the aforementioned TP for the allowed resource selection mechanism:
	Impacted specification: [TS 38.214, 8.1.2.1]
	Reason for change: missing behavior for a UE performing random resource selection when selecting consecutive resources in mode 2 resource allocation.
	Summary of change: Include the UE behavior when performing random resource selection and selecting several consecutive resources in a resource pool with several resource allocation procedures.
	Consequences if not approved: UE operation when performing random resource selection in resource pools with several resource allocation procedures is not properly implemented.
[bookmark: _In-sequence_SDU_delivery]
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