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[bookmark: _Ref534820708]Introduction
In the latest plenary meeting RAN #95, the sidelink work item was considered completed, the following open issues being judged as manageable under RAN1 maintenance work:
· Finalization of UE-B’s behavior when it receives both preferred resource set and non-preferred resource set from the same UE-A or different UE-As
· Finalization of relationship between start/end slots of resource selection window used for sidelink transmission carrying inter-UE coordination information and start/end slots of resource selection window for determining the set of resources
In this contribution, we give our view on some open issues related to inter-UE coordination.

Discussion

On behavior upon reception of both preferred and non-preferred resource sets
During the determination of a preferred resource set, it is assumed that UE-A excluded the non-preferred resources. Yet, using UE-A’s preferred resource sets only makes sense for unicast transmission from UE-B to UE-A. 
[bookmark: _Toc101797765]Proposal 1: In the case of reception of both preferred and non-preferred resource sets from a same/multiple UE-As, UE-B uses the preferred set of a given UE-A for unicast transmission to that specific UE-A, and uses the non-preferred set(s) for any other cases.
Yet, the cases where UE-B is provided such a big number of (possibly contradictory) information should be limited, for both overhead and performance reasons. Limiting the number of UEs acting as UE-A is discussed in the following sections. Moreover, limiting the number of messages from a given UE-A to a same UE-B should also be limited. If UE-A already sent a non-preferred list (via unicast to UE-B, or through a multi-cast/broadcast message), it should refrain from also sending a preferred list based on the same sensing results to UE-B. 
[bookmark: _Toc101797766]Proposal 2: UE-A does not send preferred resource sets if non-preferred resource sets determined based on the same sensing results were sent

On scheme 1 with inter-UE coordination information transmission triggered by a condition other than explicit request
Both explicit request and condition-triggered schemes are beneficial. While scheme 1 with explicit request can control the signaling overhead through the explicit request mechanism itself, the condition-triggered scheme benefits from a lower latency since assistance information is available more rapidly to UE-B. 
The following was agreed in the past RAN1#107b-e and RAN1#108e:
Agreement
For inter-UE coordination triggered by a condition rather than request reception in Scheme 1, 
· A resource pool level (pre-)configuration can enable one of the following alternatives:
· Alt 1: it is up to UE-A’s implementation whether or not to trigger the inter-UE coordination information generation. 
· Alt 2: the inter-UE coordination information generation can be triggered only when UE-A has data to be transmitted together with the inter-UE coordination information to UE-B
· Note: Rel-16 procedure of UL/SL prioritization, LTE SL/NR SL prioritization, and congestion control is applied to the transmission of the inter-UE coordination information triggered by a condition.
Working Assumption
For Scheme 1, following cast type(s) are supported for inter-UE coordination information transmission triggered by a condition other than explicit request reception
· Groupcast/Broadcast for non-preferred resource set, FFS for preferred resource set
· FFS: Under which conditions groupcast/broadcast can be supported
· Unicast
· FFS: Under which conditions unicast can be supported

Conclusion: For cast type(s) of inter-UE coordination information with preferred resource set triggered by a condition other than explicit request reception, there is no consensus in RAN1 on the support of groupcast or broadcast for preferred resource set

The non-preferred resource set determined with condition 1-B-1/option 1 or condition 1-B-2 have the purpose of avoiding the reception of a TB onto a resource already occupied/unavailable for reception. This info is meaningless for UEs not intending to transmit a TB to UE-A. Preferred resource sets are also meaningless for UEs not intending to transmit a TB to UE-A. Moreover, sending preferred resource sets to groups of UE-s may increase the probability of collision To limit the useless transfer of inter-UE coordination information, we propose the following:
[bookmark: _Toc95497094][bookmark: _Toc95497221][bookmark: _Toc95499081][bookmark: _Toc95499754][bookmark: _Toc95499805][bookmark: _Toc101797767]Proposal 3: For inter-UE coordination triggered by a condition other than request reception Scheme 1 
-	Broadcast of non-preferred resource set is supported only if the non-preferred resource set has been determined by condition 1-B-2 (protect reception of UE-A)	
-	Groupcast of non-preferred resource set is supported only in resource pools configured with Alt 2 and transmitted together with data	
-	Unicast of non-preferred resource set is supported only when UE-A is a destination UE of a TB transmitted by UE-B 

[bookmark: _Toc95497222][bookmark: _Toc95499082][bookmark: _Toc95499755][bookmark: _Toc95499806][bookmark: _Toc101797768]Proposal 4: For inter-UE coordination triggered by a condition other than request reception Scheme 1, unicast of preferred resource set is supported only when UE-A is a destination UE of a TB transmitted by UE-B

Under the current agreements, and in order to limit the overhead created by IUC transmissions:
[bookmark: _Toc92473293][bookmark: _Toc92476627][bookmark: _Toc95497096][bookmark: _Toc95497224][bookmark: _Toc95499083][bookmark: _Toc95499756][bookmark: _Toc95499807][bookmark: _Toc101797769]Proposal 5: For scheme 1 inter-UE coordination information transmission triggered by a condition other than explicit request, UE-A sends preferred/non-preferred resources via unicast to UE-B only if the distance between UE-A and UE-B is larger than and/or smaller than a threshold.

On scheme 1 with inter-UE coordination information transmission triggered by an explicit request

Allowing UEs other than destination UEs of a TB transmitted by UE-B to provide preferred/non-preferred resources for a transmission they are not destined to receive puts too much constraint onto the resource selection process at UE-B and may lead to insufficient number of candidate resources, which automatically leads to re-inclusion of some excluded resources and thus to overriding part of the inter-UE assistance information. UE-B should prioritize its own sensing and assistance from intended receivers when selecting the best fit resource for transmission.
[bookmark: _Toc83738156][bookmark: _Toc83743543][bookmark: _Toc83750197][bookmark: _Toc92473294][bookmark: _Toc92476628][bookmark: _Toc95497097][bookmark: _Toc95497225][bookmark: _Toc95499084][bookmark: _Toc95499757][bookmark: _Toc95499808][bookmark: _Toc101797770]Proposal 6: Confirm the working assumption on UE-A being a destination UE of a UE transmitted by UE-B for scheme 1 with explicit request. The trigger is sent with the same L1 source/destination ID as a TB to be transmitted by UE-B.

Under the current agreements, and in order to limit the overhead created by IUC transmissions: 
[bookmark: _Toc92476629][bookmark: _Toc95497098][bookmark: _Toc95497226][bookmark: _Toc95499085][bookmark: _Toc95499758][bookmark: _Toc95499809][bookmark: _Toc101797771]Proposal 7: For scheme 1 inter-UE coordination information transmission triggered by explicit request, UE-A drops sending the coordination message when the distance between UE-A and UE-B is larger than and/or smaller than a threshold.


On the need of selection of UEs acting as UE-A for schemes 1 and 2
Systematically sending assistance info from all users in a multicast/broadcast scenario on a regular basis is counterproductive for scheme 2 (especially in dense traffic situations), and potentially overhead consuming for scheme 1 (although the explicit triggering may somehow limit this effect). 
[image: ]
[bookmark: _Ref61648333]Figure 1– Illustration figure of assistance information provided by a set of selected UEs from a multicast group with different selection ranges 
Reasonable criteria of selecting which UEs are fit to act as UE-A and of the events which trigger the sending of the assistance information are needed. It is intuitive to deduce in Figure 1 that, with a full-duplex assumption, orange ”UE-A”-type UEs close to the blue UE-B Tx would provide redundant assistance with respect to what UE-B is already sensing. Groups of UEs (e.g. groups of green UEs) in the outer communication detect similar hidden nodes and need not simultaneously report assistance information. A selection criterion is needed.
Reasonable selection criteria can include, for example, distance-based criteria, since UEs close to each other will produce similar sensing results, at least for the full duplex case. For example, only users in zones situated at a distance between configurable dmin and dmax distances from UE-B provide assistance, possibly with further down-selection to one user per zone. This is particularly beneficial to eliminate hidden node problems all in keeping the associated overhead low.
Time interval restrictions may be applied on top of that to address half duplex issues. For example, a first UE selection is performed based on distance as here-above. Among the users in zones closer than dmin from UE-B, only UEs able to sense during blind intervals of UE-B are allowed to send assistance information. Such a strategy mitigates both half duplex issue at the transmitter and hidden nodes problem.

[bookmark: _Toc54378730][bookmark: _Toc54378983][bookmark: _Toc54390914][bookmark: _Toc54390995][bookmark: _Toc54391058][bookmark: _Toc61626409][bookmark: _Toc61632022][bookmark: _Toc61647273][bookmark: _Toc61648090][bookmark: _Toc61648311][bookmark: _Toc61648456][bookmark: _Toc61880804][bookmark: _Toc61880818][bookmark: _Toc61883158][bookmark: _Toc61885509][bookmark: _Toc61885589][bookmark: _Toc68195886][bookmark: _Toc71622594][bookmark: _Toc71625742][bookmark: _Toc71645664][bookmark: _Toc71646925][bookmark: _Toc71647555][bookmark: _Toc77951316][bookmark: _Toc83738150][bookmark: _Toc83743537][bookmark: _Toc83750191]Observation 1: In groupcast/broadcast inter-UE coordination, a selection mechanism needs to be introduced to select few assisting UEs (UE-As).


Conclusions
The contribution investigates inter-UE coordination, focusing on inter-UE coordination for mode 2 reliability enhancements. Based on our analysis and simulation results, we make the following proposals:
Proposal 1: In the case of reception of both preferred and non-preferred resource sets from a same/multiple UE-As, UE-B uses the preferred set of a given UE-A for unicast transmission to that specific UE-A, and uses the non-preferred set(s) for any other cases.
Proposal 2: UE-A does not send preferred resource sets if non-preferred resource sets determined based on the same sensing results were sent
Proposal 3: For inter-UE coordination triggered by a condition other than request reception Scheme 1  -	Broadcast of non-preferred resource set is supported only if the non-preferred resource set has been determined by condition 1-B-2 (protect reception of UE-A)  - Groupcast of non-preferred resource set is supported only in resource pools configured with Alt 2 and transmitted together with data  - Unicast of non-preferred resource set is supported only when UE-A is a destination UE of a TB transmitted by UE-B
Proposal 4: For inter-UE coordination triggered by a condition other than request reception Scheme 1, unicast of preferred resource set is supported only when UE-A is a destination UE of a TB transmitted by UE-B
Proposal 5: For scheme 1 inter-UE coordination information transmission triggered by a condition other than explicit request, UE-A sends preferred/non-preferred resources via unicast to UE-B only if the distance between UE-A and UE-B is larger than and/or smaller than a threshold.
Proposal 6: Confirm the working assumption on UE-A being a destination UE of a UE transmitted by UE-B for scheme 1 with explicit request. The trigger is sent with the same L1 source/destination ID as a TB to be transmitted by UE-B.
Proposal 7: For scheme 1 inter-UE coordination information transmission triggered by explicit request, UE-A drops sending the coordination message when the distance between UE-A and UE-B is larger than and/or smaller than a threshold.
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