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1	Introduction
Two distinctly groups of SL features have been specified in Rel-17: resource allocation with reduced energy consumption and inter-UE coordination. In this paper, we discuss the interaction between them.
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.).




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. As we show in [1], 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: _Toc87019671]Inter-UE coordination (Scheme 2) improves the performance of all UEs even if only a few of them do full sensing
[bookmark: _Toc87019674]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 1: (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. A very similar topic, namely leaving a minimum gap to enable re-evaluation and pre-emption by sensing UEs, is studied in our paper including simulation results that show the improvement of the PRR performance [2].
[bookmark: _Toc83995715][bookmark: _Toc87019672]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: _Toc87019675]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: _Toc87019676]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: _Toc87019677]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: _Toc87019673]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	Conclusion
In the previous sections we made the following observations: 
Observation 1	Inter-UE coordination (Scheme 2) improves the performance of all UEs even if only a few of them do full sensing
Observation 2	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 3	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	The specification supports that power saving UEs perform inter-UE coordination Scheme 2.
Proposal 2	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.
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