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1. Introduction
In RAN2#117-e meeting [1], a PC5-RRC configured latency timer is introduced to bound the timing for UE A to respond to the explicit IUC request from UE B, as shown below:
	RAN2#117 Agreements on IUC
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.




However, as RAN1 also reached some agreements on UE A sensing behavior for this matter, there is a need to reconcile the RAN1 and RAN2 agreements on the timeline of IUC INFO delivery. Also, one remaining open issue in RAN2 is whether latency timer is needed for condition triggered IUC INFO. 
In this paper, we discuss the above issues.
2. Discussions
2.1	Latency bound for condition triggered IUC INFO
For the condition triggered IUC INFO, we think it is infeasible to introduce a latency timer in RAN2 design, based on the following reasons:
1) There is no clear agreements on what the exact conditions are to trigger IUC. It is completely up to UE A implementation.
2)  RAN1 and RAN2 has never discuss the validity time of the resource set(s) included in IUC INFO MAC CE. So, it is hard for configure a semi-static latency bound in either Uu RRC or PC5 RRC to deliver the resource set(s) before the resources becomes outdated. For example, shall the latency bound be different for preferred resource sets and non-preferred resource sets? It is hard to answer.
3)  For IUC INFO which are sent as broadcast or groupcast, there is no pairwise PC5-RRC signaling to configure or update the latency bound. Then, it is difficult for gNB to configure a static value which is good for all the potential UE A(s) in the same cell. The same problem exist for pre-configuration.
Therefore, we prefer not to introduce the latency timer mechanism for condition triggered IUC. UE A can determine the PDB of IUC INFO by itself and try to deliver it to meet the latency budget. 
Proposal 1  	No need to introduce latency timer for condition-triggered IUC INFO.
2.2	Latency bound for explicitly triggered IUC INFO
For explicit request triggered IUC INFO, RAN2 defines the following latency bound in PC5-RRC [3] which is set between 3 and 160 slots.
	sl-LatencyBoundIUC-Report 
Indicates the latency bound of SL Inter-UE coordination report from the associated SL Inter-UE coordination explicit request triggering in terms of number of slots. 


But RAN1 has made agreements [2] for the timeline of UE A operation upon the reception of an explicit IUC request from UE B. RAN1 agreements occurred almost at the same time when RAN2 discuss timer-based mechanism for IUC in February meeting. Unfortunately, this has created some obvious inconsistency between RAN1 and RAN2 agreements.
Literally, when UE-A transmits the inter-UE coordination information to UE-B, it may apply the legacy mode 2 resource allocation scheme to select the resources for inter-UE coordination transmission. The boundary of resource selection window for inter-UE coordination transmission are still open for explicit request triggered inter-UE coordination. However, RAN1 have the following agreement with the open values of X1, X2 and X3. 

	RAN1#108 Agreement
· Notations:
· (n+T_1) – Start slot of resource selection window for determining the set of resources
· For inter-UE coordination information triggered by UE-B’s explicit request, this value of (n+T_1) is provided by UE-B’s request as per the existing agreement
· For inter-UE coordination information triggered by a condition other than explicit request reception, this value of (n+T_1) is determined by UE-A’s implementation as per the existing agreement
· (n+T_2) – End slot of resource selection window for determining the set of resources
· For inter-UE coordination information triggered by UE-B’s explicit request, this value of (n+T_2) is provided by UE-B’s request as per the existing agreement
· For inter-UE coordination information triggered by a condition other than explicit request reception, this value of (n+T_2) is determined by UE-A’s implementation as per the existing agreement
· (n’+T’_1) – Start slot of resource selection window used for sidelink transmission carrying inter-UE coordination information 
· (n’+T’_2) – End slot of resource selection window used for sidelink transmission carrying inter-UE coordination information 
· n' is the slot where UE procedure of determining TX resources of sidelink transmission carrying inter-UE coordination information is triggered
· For inter-UE coordination information triggered by UE-B’s explicit request 
· Alt 1-1: 
· X1 ≤ (n’+T’_1)
· (n’+T’_2) ≤ X2
· For inter-UE coordination information triggered by a condition other than explicit request reception,
· Alt 2-2:
· (n’+T’_2) < X3
· FFS: Values for X1, X2, X3


The value of X1 has to be after the slot when a set of preferred or non-preferred resources are determined. Based on the existing agreement, the sensing window for determining the set of resources is , where  is the start slot of resource selection window indicated in IUC explicit request. This agreement implies that a set of preferred or non-preferred resources are determined at , since  is considered as the processing time of sensing results. Hence, the value of X1 is equal to . This is illustrated in Figure 1 below as a time instant which is very close to (n+T1). In other words, RAN1 agrees that the mode 2 sensing for UE A need to continue till a time instant approximate to the starting point of UE-B’s resource selection window. After that,  a resource can be selected by UE A to transmit IUC INFO.
As shown in Figure 1, UE A receives the request at time T_req. Then, it will start the latency timer based on PC5-RRC configured sl-LatencyBoundIUC-Report. However, if the timer expires before the sensing is done, then UE-A will cancel the triggering of IUC INFO and there will be no IUC message to be sent as a response to the IUC request. Hence, in this case, the timer-based mechanism actually fails the IUC scheme instead of help to deliver IUC INFO timely. 
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Figure 1. Timeline for IUC INFO transmission after receiving explicit IUC REQ
Observation 1	The RRC configured latency timer may cause the premature cancelation of  the IUC INFO transmission. 
When UE B configures latency timer to UE A via PC5-RRC, it cannot have an accurate prediction of the time interval between the transmission of IUC REQ and the packet arrival time “n”. This is because the transmission time of IUC request is sort of arbitrary as there is some randomness in mode 2 resource reservation, so there is no fixed offset between the transmission of IUC REQ and the later packet transmission which is in need of IUC assistance. As a result, it is very unlikely that the timer bound value will match exactly the period between T_req and n+T1.
Observation 2	It is infeasible for UE B to configure a precise timer value to exactly cover the sensing period needed for UE A, as the transmission time of IUC REQ has an uncertain offset towards the UE B’s SL data packet arrival time. 
On the other hand, if a very big latency timer value is configured in PC5-RRC, i.e., a latency budget always large enough to cover the sensing period, then this timer may backfire because the preferred resource set needs to be used by UE B within its resource selection window [n+T1, n+T2]. If the delivery of IUC INFO is too late and becomes out of this window, the IUC INFO will be useless to UE B. Thus, setting a very large latency timer is equally bad.
Observation 3	IUC scheme will also fail if latency timer value is set too big. 
To address the above problem, we think MAC layer behavior regarding the usage of this timer needs to be modified. Once receiving IUC REQ from UE B, UE A need set the latency timer value properly, not only based on PC5-RRC configured sl-LatencyBoundIUC-Report, but consider the starting time of resource selection window (RSW parameter in IUC REQ) as well.
Proposal 2  	For IUC INFO triggered by explicit request, set the value of sl-IUC-ReportTimer as the maximum of sl-LatencyBoundIUC-Report and “n+T1”.
Proposal 3	Adopt the changes to the 38.321 given in the appendix.
3. Conclusions
In this paper, we have discussed the timers for the transmission of IUC INFO, and have the following observations:
Observation 1	The RRC configured latency timer may cause the premature cancelation of  the IUC INFO transmission. 
Observation 2	It is infeasible for UE B to configure a precise timer value to exactly cover the sensing period needed for UE A, as the transmission time of IUC REQ has an uncertain offset towards the UE B’s SL data packet arrival time. 
Observation 3	IUC scheme will also fail if latency timer value is set too big. 
Then, we have the following proposal:
Proposal 1  	No need to introduce latency timer for condition-triggered IUC INFO.
Proposal 2  	For IUC INFO triggered by explicit request, set the value of sl-IUC-ReportTimer as the maximum of sl-LatencyBoundIUC-Report and “n+T1”.
Proposal 3	Adopt the changes to the 38.321 given in the appendix.
4. Appendix (Text Proposal for TS 38.321 v17.0.0)
Begin of Change

[bookmark: _Toc100872075]5.22.1.10	IUC-Information Reporting
The Sidelink Inter-UE Coordination Information (SL-IUC Info) reporting procedure is used to provide a peer UE with inter-UE coordination information as specified in clause 8.1.4 of TS 38.214 [7].
RRC configures the following parameter to control the SL-IUC Information reporting procedure which is triggered by an explicit request:
-	sl-LatencyBoundIUC-Report, which is maintained for each PC5-RRC connection.
The MAC entity maintains an sl-IUC-ReportTimer for each pair of the Source Layer-2 ID and the Destination Layer-2 ID corresponding to a PC5-RRC connection. sl-IUC-ReportTimer is used for an SL-IUC Information reporting UE to follow the latency requirement signalled from an IUC-Information triggering UE. The value of sl-IUC-ReportTimer is set as the maximal of  the same as the‎ latency requirement of the SL-IUC Information in sl-LatencyBoundIUC-Report configured by PC5 RRC and the starting point of resource seletion window (see RSWL in subclause 6.1.3.54) included in SL-IUC Req.
The MAC entity shall for each pair of the Source Layer-2 ID and the Destination Layer-2 ID corresponding to a PC5-RRC connection which has been established by upper layers:
1>	if the SL-IUC Information reporting has been triggered by an SL-IUC Request MAC CE (and/or an SCI) and not cancelled:
2>	if the sl-IUC-ReportTimer for the triggered SL-IUC Information reporting is not running:
3>	start the sl-IUC-ReportTimer.
2>	if the sl-IUC-ReportTimer for the triggered SL-IUC Information reporting expires:
3>	cancel the triggered SL-IUC Information reporting.
2>	else if the MAC entity has SL resources allocated for new transmission and the SL-SCH resources can accommodate the SL-IUC Information MAC CE and its subheader as a result of logical channel prioritization:
3>	instruct the Multiplexing and Assembly procedure to generate a Sidelink Inter-UE Coordination Information MAC CE as defined in clause 6.1.3.35;
3>	stop the sl-IUC-ReportTimer for the triggered SL-IUC Information reporting;
3>	cancel the triggered SL-IUC Information reporting.

End of Change
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