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1	Introduction
In the last RAN1#108 meeting before the completion of the Rel-17 WI NR Sidelink Enhancement, RAN1 has defined the content (i.e. the field entries) of the IUCRequest and IUCInformation messages for Inter UE Coordination. RAN1 stated that in addition to the defined field entries, RAN2 can request to further add new field entries. In this contribution we discuss the need to further address the validity of the IUCInformation message especially if multiple IUCInformation messages are sent consecutively.
2	Handling of multiple IUC Information Messages 
2.1	Validity of IUC Information 
Since UE-B takes into account IUCinformation message provided by UE-A in its SL transmission resource selection, validity of IUCInformation directly impacts UE-B's SL transmission. Therefore, IUCInformation provided by the UE-A must be used by UE-B in the SL conditions (e.g. interference conditions, resource usage/reservations) in which the UE-A intended UE-B to use the IUCInformation. Considering that SL conditions may be highly dynamic, IUCInformation is time-sensitive and is associated with a validity time within only which it remains relevant.
For IUCInformation to be relevant and useful at UE-B, the following needs to be ensured:
(1) UE-A provides IUCInformation within the end-point of resource Selection Window at UE-B
(2) UE-B uses IUCInformation within the validity of the IUCInformation.
With consensus on time-sensitive nature of IUCInformation, RAN2#117e discussed on ensuring usefulness of IUCInformation of UE-B based on R2-2203159 and the following is agreed.    
Agreement on IUC:
…
8:	RAN2 introduces a mechanism of timer-based latency bound restriction for transmission of UE-A’s IUC information.
9:	Timer-based latency bound restriction is applied for the explicit request based UE-A’s IUC information transmission. 
10:	RAN2 introduces the timer-based latency bound restriction on the transmission of UE-A’s IUC information for both preferred resource set and non-preferred resource set in explicit request-based IUC.
11:	Working assumption: UE-B sets the timer value to UE-A through PC5 RRC signalling
12:	RAN2 supports that UE-A starts the timer for the transmission of UE-A's IUC information in the explicit request-based IUC when receiving an explicit request from UE-B and deciding to trigger IUC information to be transmitted UE-B.
13:	RAN2 supports that UE-A can stop the timer for the transmission of IUC information in explicit request-based IUC when an IUC information to UE-B is generated by the Multiplexing and Assembly procedure.
14:	RAN2 supports that UE-A can cancel the transmission of IUC information in explicit request-based IUC if the timer for the triggered UE-A’s IUC information reporting expires.
15:	RAN2 supports that UE-A can cancel the transmission of IUC information in explicit request-based IUC when an IUC information to UE-B is generated by the Multiplexing and Assembly procedure.
16:	For determining preferred resource set in Scheme 1, PC5-RRC signalling from UE-B to UE-A for transmitting the parameters (i.e., prio_TX, L_subCH, P_rsvp_TX, n+T_1, n+T_2) is not supported when inter-UE coordination information transmission is triggered by a condition other than explicit request reception.
17:	For inter-UE coordination information is triggered by UE-B’s request, RAN2 not further discuss PC5-RRC signaling from UE-B to UE-A to provide information on whether UE-B supports sensing/resource exclusion.
18:	No special handling is needed to handle IUC REQ MAC CE latency bound.

The discussion and agreements primarily focussed on latency-bound for providing IUCInformation by UE-A up on receiving IUCRequest from UE-B. That is, the agreements primarily address “(1) UE-A provides IUCInformation within the end-point of resource Selection Window at UE-B”, where a timer-based latency bound restriction is applied at UE-A’s IUCInformation transmission for explicit request-based IUC. It is also noted that no consensus is reached on the timer-based latency bound for condition-based case.  
But the issue of ensuring “(2) UE-B uses IUCInformation within the validity of the IUCInformation” is yet to be clarified. One may argue that timer-based latency-bound restrictions implicitly address the IUCInformation validity concern since UE-B can map its IUCRequest (which includes information on Selection Window) to the IUCInformation and hence may derive the validity of the IUCInformation. However, this is challenging in particular in below scenarios:
· UE-A provides multiple IUCInformation
· UE-B sends multiple IUCRequest with different resource Selection Window information
· Condition-based IUC IUCInformation transmission by UE-A, etc.   
In the initial specification stage for IUC, it has been assumed that a UE-A will respond to a IUCRequest from UE-B with a single IUCInformation message, proposing a set of preferred/non-preferred sidelink mode 2 resources. However, the field entries defined in R1-2202256 for the IUCInformation response do not contain a validity value indicating for how long a proposal is valid.
Observation 1: There is no validity field entry in the IUCInformation message that can indicate for how long a set of preferred/non-preferred resources is deemed valid by UE-A.
While one may argue that the slot offset [value from 0-8000 indicating the first resource location of each TRIV with respect to a reference slot] and the resource reservation period may implicitly define a coarse validity of the IUCInformation, it is less clear if UE-A sends multiple IUCInformation messages.
The behaviour at UE-B for the case that UE-B receive multiple IUCInformation messages consecutively is not defined. UE-B may for example perform the union of the last n received IUCInformation messages, or UE-B may decide to always consider the latest received IUCInformation and ignore all older IUCInformation content. 
Observation 2: In current IUC specification it is not clear, how UE-B shall process multiple consecutively received IUCInformation messages.
Observation 3: UE-B may for example discard the any previous IUCInformation and only keep the latest IUCInformation or in contrast UE-B may form the union over a configurable number of IUCInformation messages. 
Especially since two different procedures [SCI format 2-C and MAC CE] are defined to transport IUCRequest and IUCInformation the size limitation imposed by the restricted length of the 2nd stage SCI will make it rather likely that a UE-A sends multiple IUCInformation consecutively to convey many (more than 2) TRIV/FRIV resource pairs over 2nd stage SCI.      
Observation 4: The fixed size limitation of the 2nd stage SCI restricts the number of resource pairs in the IUCInformation message to a rather small number of 2.
Observation 5: If MAC CE only is used for IUCInformation the maximum number of resource pairs that can be conveyed in the IUCInformation message is bounded by the maximum TB size that includes the MAC CE.
Observation 6: Both limitation [limited size of SCI format 2-C and limited size of TB carrying the MAC CE] makes it likely that a UE-A transmits multiple IUC Information messages. 
This ambiguity is further increased when there are multiple IUCRequest (with at least partially overlapping Selection Window indication) from the UE-B and UE-A may provide multiple IUCInformation message for one or more of the IUCRequest messages. Then, it is not clear how UE-B maps IUCRequest to IUC Response and resolves the aforementioned ambiguity. 
Furthermore, in case of condition-based IUC RAN1 agreed that the selection window for IUCInformation preparation should be determined by the UE implementation. Also, as noted above, for determining preferred resource set, RAN2 agreed that PC5-RRC signalling from UE-B to UE-A for transmitting the parameters (i.e., prio_TX, L_subCH, P_rsvp_TX, n+T_1, n+T_2) is not supported when IUCInformation transmission is triggered by a condition other than explicit request reception. Hence, it is not clear at UE-B how long the IUCInformation is valid particularly when multiple IUCInformation is received.  
If UE-A would include in its IUCInformation a validity information and an indication how to handle multiple IUCInformation messages, UE-B could perform better resource selection increasing the system performance for mode 2 resource allocation.
Proposal 1: RAN2 to request from RAN1 the introduction of a validity field entry in the IUCInformation messages, indicating for how long a proposed set of preferred/non-preferred resources is valid. 
Proposal 2: RAN2 to request from RAN1 the introduction of a new field entry in the IUCInformation messages, indicating how UE-B should interpret the possible combinations of information conveyed by multiple IUCInformation messages. 
3	Conclusion
Observation 1: There is no validity field entry in the IUCInformation message that can indicate for how long a set of preferred/non-preferred resources is deemed valid by UE-A.
Observation 2: In current IUC specification it is not clear, how UE-B shall process multiple consecutively received IUCInformation messages.
Observation 3: UE-B may for example discard the any previous IUCInformation and only keep the latest IUCInformation or in contrast UE-B may form the union over a configurable number of IUCInformation messages.    
Observation 4: The fixed size limitation of the 2nd stage SCI restricts the number of resource pairs in the IUCInformation message to a rather small number of 2.
Observation 5: If MAC CE only is used for IUCInformation the maximum number of resource pairs that can be conveyed in the IUCInformation message is bounded by the maximum TB size that includes the MAC CE.
Observation 6: Both limitation [limited size of SCI format 2-C and limited size of TB carrying the MAC CE] makes it likely that a UE-A transmits multiple IUC Information messages. 
Proposal 1: RAN2 to request from RAN1 the introduction of a validity field entry in the IUCInformation messages, indicating for how long a proposed set of preferred/non-preferred resources is valid. 
Proposal 2: RAN2 to request from RAN1 the introduction of a new field entry in the IUCInformation messages, indicating how UE-B should interpret the possible combinations of information conveyed by multiple IUCInformation messages.






