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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This paper will discuss the open issue for inter-UE coordination from RAN2 perspective.
Discussion
Issue 1: Max value of N
One left issue from RAN2 #117 is the max value of the number of resource sets in one IUC message. Due to lack of time, the following compromise solution has been agreed as the output of the offline discussion
Proposal 3: For MAC-CE design of IUC-Info and IUC-request, define the bit occupation for each field clearly based on the maximum value, and thus a bit-occupation figure is to be provided in the TP, and then in case not all bits are useful, only part of the field is occupied by using LSB bits.  
Proposal 4: For the maximum value of N, leave the sentence in the TP with bracket for discussion in maintenance phase.
The situation is there is a slightly majority view to go for fixed value like 8 but still some negative voice on it. The main concern of the fixed value is,
· 8 is not enough to include the whole set of (non)preferred resource set;
· No-guarantee of 100% choosing “good resources”.
For the first concern on include the whole set of resource combinations, our understanding is 
· It is difficult to include the whole set of resource combinations no matter W/ or W/O the max number N restriction considering the resource/payload size;
· It is a trade-off between signalling overhead and the comprehensive of resource set;
For the second concern on the resource selection 
· The IUC message is not a 100% accuracy information since IUC is some kind of estimated information;
· The finial resource used by UE_B is a combination of IUC message and its own sensing result, i.e. IUC is just one of the inputs;
In summary, the fixed max value of N is not the key problem, i.e., the above concerns cannot be addressed even without the fixed max value of N. The fixed max value of N is a feasible and compromise way to balance signalling overhead and making use of IUC information. 
[bookmark: _Toc101810940]RAN2 define the fixed max value of N and remove the bracket in spec.
Then, even if we define the max value of N, the total size of IUC MAC CE still may be large. In legacy, we have the truncated BSR / BFR MAC CE to solve the MAC CE size issue, i.e., if the grant cannot accommodate a BSR MAC CE according to number of bits in the grant, the truncated BSR / BFR MAC CE is reported. The similar mechanism can be reused for this IUC MAC CE, i.e., introduce truncated IUC MAC CE format to solve the issue when the size of IUC MAC CE (The value of N) is large.
[bookmark: _Toc101810934]Truncated MAC CE mechanism can be used to solve the issue when the size of IUC MAC CE (i.e., the value of N) is larger than the grant.
Then the following question is if the truncated MAC CE is used, i.e., not all the N resource-set can be included in the truncated IUC MAC CE, how for UE to decide which resource-set(s) should be included in. For this question, it can be up to UE implementation to include as many resource-sets as possible considering the number of bits in the SL grant.
And if the truncated IUC MAC CE is transmitted, the event of IUC report should be cancelled, i.e., no need to aim at a full version IUC MAC CE if the number resource-sets included in the truncated MAC CE is smaller than N, which is similar to BFR MAC CE, especially considering the latency requirement is tight for IUC.
[bookmark: _Toc95748440][bookmark: _Toc101810941]For scheme-1 IUC-info MAC CE, allow truncated format if the SL grant size is not big enough to carry the full IUC-info MAC CE.
[bookmark: _Toc101810942][bookmark: _Toc95748441]For scheme-1 IUC-info MAC CE, if truncated format is used, include as many resource-set(s) as can be carried by the SL grant, and up to UE implementation to decide which resource-set(s) should be included. 
[bookmark: _Toc101810943]For scheme-1 IUC-info MAC CE, the event of IUC-info report is cancelled no matter full or truncated format is transmitted. 
Issue 2: Timer-latency restriction 
For timer-latency restriction, RAN2 has made the following agreements
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.
Besides, RAN1 has the following agreements which are related to the timing of determine and transmission of IUC 
	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
[bookmark: _Hlk97247529]Agreement
For sensing window for determining the set of resources in Scheme 1, 
· Notations: 
· For inter-UE coordination information triggered by UE-B’s explicit request, the values of (n+T_1) and (n+T_2) are provided by the request as per the existing agreement.
· For inter-UE coordination information triggered by a condition other than explicit request reception, the values of (n+T_1) and (n+T_2) are determined by UE-A’s implementation as per the existing agreement. 
· T’’_1 is up to UE-A’s implementation under 0 <= T’’_1 <= Tproc,1
· (n’+T’_1) – Start 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 inter-UE coordination information is triggered
· Alt 1:
· No further change is supported. Note that the sensing window for determining the set of resources is already derived based on the location (n+T_1) and (n+T_2) used for determining the set of resources in TS38.214 section 8.1.4, i.e., sensing window is defined by the range of slots [(n+T_1) – T_0 – T’’_1, (n+T_1) – T_proc,0 – T’’_1].


The agreements from RAN1 and RAN2 for condition-based IUC and REQ-based IUC can be summarized as follows
Table 1 RAN1/RAN2 conclusion on timer restriction for IUC
	
	RAN1 agreement
	RAN2 agreement

	Condition-based
	(n’+T’_2) < X3
	No timer-based restriction yet

	REQ-based
	Resource selection window for UE_A’s IUC defined:
RSW Start point: X1 ≤ (n’+T’_1)
RSW Stop point: (n’+T’_2) ≤ X2
	Timer latency configured by UE_B is defined:
Timer Start point: IUC triggered by REQ from UE_B 
Timer End point: timer expire or IUC generated


For REQ-based IUC, our observation of the concern is if the timer configured by UE-B doesn’t match the resource selection window, e.g. the timer is shorter than the length of resource selection window, an error case where the IUC is cancelled in MAC while physical layer still performs resource exclusion for the IUC transmission. For this concern, our understanding is 
· On the one hand, it can be solved by implementation: either UE-B sets the timer value considering the IUC determination/transmission window or UE-A sets the resource selection window for IUC determination/transmission considering the timer-latency requirement from UE-B up to their implementation. Both options are feasible and no RAN2 work is required.
· On the other hand, it seems not a critical issue that must be solved after WI closing, since in the end, if no solution is adopted at all, the result is just one unused grant, which may happen as usual due to the dynamic transmission buffer.
[bookmark: _Toc101810935]UE implementation (either UE-A or UE-B) can ensure the timer-latency requirement and resource selection window don’t conflict with each other.
For condition-based IUC, RAN2 didn’t define the timer-latency mechanism in last meeting since the need is not justified. Companies are not sure of the gain for introducing this timer-scheme to condition-based IUC, i.e., the generation of condition-based IUC message is up to UE-A implementation, and it is anyway not pre-known / expected by UE-B, which makes the justification of a timer on top of RAN1 defined transmission window difficult. Besides, considering the WI completion, i.e., only essential feature can be considered, it is not preferred to continue the discussion on an open issue.
[bookmark: _Toc101810936]For condition-based IUC, RAN2 can follow RAN1 agreement, i.e., no need to define timer-latency mechanism.
[bookmark: _Toc101810944]RAN2 not pursue the timer-based approach for condition-based IUC.
Issue 3: Cast types (UC/GC/BC) of inter-UE coordination
For the cast types of inter-UE coordination in scheme 1, RAN1 has made the following agreement/WA.
	Agreement
For Scheme 1, unicast is supported for an explicit request transmission for inter-UE coordination information
· Unicast is used for the inter-UE coordination information transmission triggered by the explicit request

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


According to RAN1’s agreement, groupcast/broadcast in REQ-based IUC and preferred resource set in condition-based IUC are excluded. 
The following table summarizes the current status of this issue
Table 2 RAN1 conclusion on Cast types of IUC
	
	
	UC
	GC/BC

	Request-based
	Preferred resource
	Supported 
	Not supported

	
	Non-preferred resource
	Supported 
	Not supported

	Condition-based
	Preferred resource
	Supported 
	Not supported

	
	Non-preferred resource
	Supported 
	WA


Then for non-preferred resource set in condition-based IUC, if GC/BC is supported for IUC transmission, 
· In legacy, when a UE sends out data traffic for BC and GC, there is a rule specified by S2/C1 on deciding source / destination L2 ID. And there was no MAC-CE for BC/GC in legacy.
· Now this MAC-CE is introduced, and the question is how to set the source/destination ID for it, if it is applied to GC/BC, especially when it is not multiplexed with data 
In legacy, e.g., CSI-report which is limited to UC, it is clear, since it is for the peer UE and thus the same UC address should be used, which is probably the case for IUC in UC scenario as well. But for GC/BC, it is not clear how to handle it yet. Without that clarified, it is hard to judge whether the L2 ID of MAC-CE and L2 ID of data is the same/different, as concluded by R1 as follows
	Agreement
· For inter-UE coordination information transmission in Scheme 1, 
· Inter-UE coordination information can be multiplexed with other data only if the source/destination ID pair is the same
· Retransmission of the TB carrying inter-UE coordination information is supported
· For explicit request transmission in Scheme 1, 
· Explicit request can be multiplexed with other data only if the source/destination ID pair is the same
· Retransmission of the TB carrying request is supported


Considering the above analysis, and since the introduction of GC/BC requires S2/C1 work, which is not preferred after WI completion, it is not feasible to introduce groupcast and broadcast for non-preferred resource set in condition-based IUC in this release.
[bookmark: _Toc101810945]RAN2 not pursue IUC for GC/BC in this release.
Issue 4: Non-preferred resource set in scheme 1
RAN1 has made the following agreements on the handling of non-preferred resource set in scheme 1:
	Agreement
For Scheme 1 with non-preferred resource set, 
· Physical layer at UE-B excludes in its resource (re-)selection, candidate single-slot resource(s) obtained after Step 6) of Rel-16 TS 38.214 Section 8.1.4 overlapping with the non-preferred resource set



As shown in the above agreements, for non-preferred resource set, it will be PHY layer at UE-B do the filtering and the case for receiving non-preferred resource set is not captured in MAC running CR. But considering IUC is carried in MAC CE, MAC has to indicate the non-preferred resource set to PHY layer.
[bookmark: _Toc101810946]For IUC scheme-1, for non-preferred resource set, MAC indicates the non-preferred resource set (as carried in MAC CE) to PHY layer.
Then, another issue is for the UE with no sensing result, e.g. when the UE performs random resource selection, physical layer cannot perform results exclusion, because there is no candidate resource set generation operation as for sensing-based case at physical layer, and thus so far the related behaviour is captured in MAC specification only. Thus, for a UE-B without sensing result, the IUC mechanism for non-preferred resource set is not workable. 
[bookmark: _Toc101810937]For a UE-B without sensing result, it is infeasible to rely on PHY layer to exclude the non-preferred resource set since so far random selection procedure has not been captured in PHY spec.
For this issue, either RAN2 fixed it in MAC specification since random resource selection is captured in MAC spec, or RAN1 to capture / fix it in their specification;
[bookmark: _Toc101810947]RAN2 to discuss whether to handle the non-preferred resource set issue in PHY or MAC specification and send LS to RAN1 to sync.
If RAN2 decides to capture the above non-preferred resource set issue in MAC specification, the proposed text in [2] can be used as baseline.
[bookmark: _Toc101810948]If RAN2 agree to rely on MAC spec to handle, RAN2 agree the proposed change in draft CR in R2-2204576.
Conclusion
We have the following observations:
Observation 1	Truncated MAC CE mechanism can be used to solve the issue when the size of IUC MAC CE (i.e., the value of N) is larger than the grant.
Observation 2	UE implementation (either UE-A or UE-B) can ensure the timer-latency requirement and resource selection window don’t conflict with each other.
Observation 3	For condition-based IUC, RAN2 can follow RAN1 agreement, i.e., no need to define timer-latency mechanism.
Observation 4	For a UE-B without sensing result, it is infeasible to rely on PHY layer to exclude the non-preferred resource set since so far random selection procedure has not been captured in PHY spec.

We have the following proposals:
Proposal 1	RAN2 define the fixed max value of N and remove the bracket in spec.
Proposal 2	For scheme-1 IUC-info MAC CE, allow truncated format if the SL grant size is not big enough to carry the full IUC-info MAC CE.
Proposal 3	For scheme-1 IUC-info MAC CE, if truncated format is used, include as many resource-set(s) as can be carried by the SL grant, and up to UE implementation to decide which resource-set(s) should be included.
Proposal 4	For scheme-1 IUC-info MAC CE, the event of IUC-info report is cancelled no matter full or truncated format is transmitted.
Proposal 5	RAN2 not pursue the timer-based approach for condition-based IUC.
Proposal 6	RAN2 not pursue IUC for GC/BC in this release.
Proposal 7	For IUC scheme-1, for non-preferred resource set, MAC indicates the non-preferred resource set (as carried in MAC CE) to PHY layer.
Proposal 8	RAN2 to discuss whether to handle the non-preferred resource set issue in PHY or MAC specification and send LS to RAN1 to sync.
Proposal 9	If RAN2 agree to rely on MAC spec to handle, RAN2 agree the proposed change in draft CR in R2-2204576.
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1. Overall Description:
For the non-preferred resource set in scheme 1 IUC, RAN2 discussed in case UE-B has no sensing result (e.g., UE-B is performing random resource selection), how to capture it the specification. RAN2 understand currently physical layer cannot perform resource exclusion based on the received non-preferred resource set since so far the random resource selection procedure is captured in MAC specification but not in PHY specification.
For this issue, RAN2 discussed about which layer (PHY or MAC) to handle the resource exclusion issue, and reached the following agreement
<R2 agreement to be added>

2. Actions:
To RAN1 group		
RAN2 respectfully requests RAN1 to provide feedback on the RAN2 agreement if any concern.

3. Date of Next TSG-RAN2 Meetings:
3GPP RAN2#119	22 August – 26 August 2022	Toulouse, FR
3GPP RAN2#119-bis 	10 October – 19 October 2022	E-meeting
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