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Introduction

In this contribution, we discuss some RAN2 related inter-UE coordination issues.
Discussion
Signaling overhead of IUC MAC CE
In the RAN1’s LS[1], RAN1 invites RAN2 to provide the corresponding updates to the MAC-CE names, field names and respective MAC-CE subclauses. And according to current MAC CR, the IUC MAC CE support at most 8 combinations.

As shown in following, the possible maximum number of combinations is 4500 which is much higher than 8. Therefore it is clearly that at most 8 combinations is not enough for UE-B.
	Factor that will influence the size of IUC MAC CE
	Illustration
	Max Value

	Maximum Packet delay budget
	According to 23.287, the max packet delay budget is 500ms.
	500ms

	Max number of slot per selection window
	According to the 38.214, the resource selection window is [T1,T2],-
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is set to the remaining packet delay budget (in slots).
	500 slots

	Maximum subchannel configured for a resource pool
	sl-NumSubchannel-r16               INTEGER (1..27)
	27

	Minimum subchannel of one resource for each transmission 
	l-MinSubChannelNumPSSCH-r16     INTEGER (1..27),

    
	1

	Total number of resources in selection window
	Total number of resources in a selection window = Max number of resource per slot * max number of slot per selection window.
Max number resource per slot = Max subchannel per resource pool / min subchannel for each resource
	27/1*500=13500 resources

	Maximum number of combinatios
	Size of (TRIV+FRIV+Period) * max number of resource per selection window / number of resource per combination 
	13500 / 3 = 4500 


Observation1: the possible maximum number of combinations is 4500 which is much higher than 8. Therefore it is clearly that at most 8 combinations is not enough for UE-B.

Proposal 1: RAN2 is suggested to remove maximum number of combinations “8” from MAC Spec.

Additionally, as we discussed above, at most 4500 combinations can be generated by UE-A, if we remove maximum number of combinations from MAC Spec, another issue is how to avoid the signaling overhead. For UE-B using IUC, it is expected to obtain as much combinations as possible, therefore, to ensure the UE-B’s IUC requirements and avoid the signaling, it is suggested that UE-B or gNB provide the maximum number of combinations to UE-A.

Proposal 2:  it is suggested that UE-B or gNB provide the maximum number of combinations to UE-A.

Resource pool selection

For Scheme 1, the related RAN1’s agreements are listed as following: 
	For inter-UE coordination information triggered by an explicit request in Scheme 1,
UE-A uses a TX resource pool used for UE-B’s request transmission to determine the set of resources and to transmit the set of resources to UE-B
For inter-UE coordination information triggered by a condition rather than request reception in Scheme 1,

UE-A transmitting in a resource pool provides inter-UE coordination information associated with the same resource pool


According to current 38.321 specification, if a mode 2 UE is configured with multiple transmission resource pools, it will only consider whether PSFCH resources is configured when it selects resource pool. Thus,based on current specification, it can not be ensured that a mode 2 UE will select a suitable resource pool to fulfill above RAN1’s decision.Therefore, resource pool selection procedure shall be enhanced to cover RAN1’s agreements.
	2>
if the MAC entity has not selected a pool of resources allowed for the logical channel:

3>
if sl-HARQ-FeedbackEnabled is set to enabled for the logical channel:

4>
select any pool of resources configured with PSFCH resources among the pools of resources;

3>
else:

4>
select any pool of resources among the pools of resources;

2>
perform the TX resource (re-)selection check on the selected pool of resources as specified in clause 5.22.1.2;


Observation2: According to RAN1’s agreement, UE-A shall use the same resource pool that is associated to inter-UE coordination information to transfer the set of resource, which can not be covered by current resource pool selection procedure.

Additionally, same issue also exits in UE-B, since for request based IUC, the resource pool for UE-A sensing is the resource pool where the request is transmitted. Therefore, for mode2 UE-B, resource pool selection shall be enhanced to support request based IUC.

Observation3: For request based IUC, the resource pool for UE-A sensing is the resource pool where the UE-B’s request is transmitted.
Based on above observations, considering RAN1 agrees to use MAC CE to transmit the request signaling and IUC information, resource pool selection shall take the transmission of request MAC CE/IUC MAC CE into consideration.
Proposal 3: Resource pool selection shall take the transmission of request MAC CE/IUC MAC CE into consideration.
For Scheme 2, the related RAN1’s agreements are listed as following: 
	Conclusion
For Scheme 2, the values of the following parameters are the same as those for SL HARQ-ACK feedback in the same resource pool
Period of PSFCH resources (sl-PSFCH-Period)
Number of cyclic shift pairs used for a PSFCH transmission that can be multiplexed in a PRB (sl-NumMuxCS-Pair)

Number of PSFCH resources available for multiplexing information in a PSFCH transmission (sl-PSFCH-CandidateResourceType)


Corresponding RRC signaling is shown in following:

	sl-PSFCH-Occasion

Indicates the reference slot from which a PSFCH occasion for inter-UE coordination information transmission is derived. Value 0 corresponds to the slot where UE-B’s SCI is transmitted and value 1 corresponds to the slot where expected/potential resource conflict occurs on PSSCH resource indicated by UE-B’s SCI.

	sl-RB-SetPSFCH

Indicates the set of PRBs that are actually used for inter-UE coordination information transmission and reception in Scheme 2. The leftmost bit of the bitmap refers to the lowest RB index in the resource pool, and so on.


As we know, UE can be configured with resource pool with PSFCH resource for HARQ feedback. However according to above agreements and higher layer parameters list from RAN1[2], it can be observed that the PSFCH resource for scheme2 is independent of PSFCH resource for HARQ feedback. And the PSFCH for scheme2 is also configured per resource pool.

Therefore, it is reasonable that if UE-B prefer to use scheme2 for inter-UE coordination, it shall select a resource pool configured with PSFCH for scheme2. Otherwise, by following current resource pool selection procedure, UE-B may select a resource pool configured without PSFCH for scheme2, which cause UE-B can not use scheme2 inter-UE coordination.
Proposal 4：If UE-B select scheme2 for inter-UE coordination, UE-B should select the resource pool configured with PSFCH for scheme2.
LCP for IUC MAC CE
According to latest RAN1 agreements as shown in following:

	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.

Agreement
For inter-UE coordination triggered by UE-B’s explicit request in Scheme 1, 
A resource pool level (pre-)configuration can enable one of the following alternatives:

Alt 1: it is up to UE-B’s implementation whether or not to trigger the request generation 

Alt 2: the request generation can be triggered only when UE-B has data to be transmitted to UE-A

Note: Rel-16 procedure of UL/SL prioritization, LTE SL/NR SL prioritization, and congestion control is applied to the transmission of the request transmission.


It can be observed that for alt2, the IUC information can only be generated when UE-A has data to be transmitted. However, the details of “UE-A has data” is not clear. In other words, how UE considers it has data to be transmitted to peer UE is not clear. 

According to our understanding, from RAN1 perspective, the data to be transmitted to peer UE is a MAC PDU. And according to current MAC specification, both data from logical channel or the MAC CE can be multiplexed into a MAC PDU, which means both LCH data or MAC CE can be considered as data to be transmitted to peer UE. Therefore, in RAN1’s above agreement, UE-A has data to be transmitted to UE-B means either LCH data is available or any MAC CE is available.

Proposal 5: RAN2 confirms that in following RAN1’s agreements, UE has data to be transmitted to peer UE means either LCH data is available or any MAC CE is available.

1. the request generation can be triggered only when UE-B has data to be transmitted to UE-A

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
Additionally, RAN1’s agreement only limit the generation of IUC information, not the transmission of IUC information. However, from RAN2 perspective, it is possible that after generating the IUC MAC CE, due to lack of enough transmission resource, the IUC MAC CE can not be transmitted with other MAC CE or data of LCH. And When UE-A obtains another SL grant, no other LCH or MAC CEs other than IUC MAC CE is available. In this case, IUC information is generated when UE-A has no data to be transmitted to peer UE, which is not aligned with current RAN1’s agreement. It seems that RAN1’s agreement implies that IUC information can not transmitted to UE-B standalone, which we think has large impacts on current LCP procedure. Therefore, it is suggested to send an LS to RAN1 to check the understanding of this agreement.

Observation4: According to latest RAN1’s agreement, RAN1 only limit the generation of IUC information, not the transmission of IUC information which has large impacts on LCP procedure.
Proposal 6: RAN2 is suggested to sends an LS to RAN1 to check, based on resource pool configuration, whether IUC MAC CE can not be transmitted standalone.

In addition, as we discussed in 2.2,  the IUC MAC CE can only use the resource pool where the IUC information included in the MAC CE is generated, that mean, not all the sidelink grant can be used to carry IUC MAC CE. Thus,LCP procedure shall be enhanced, i.e. during LCP, the IUC MAC CE can only use the SL grant associated to the resource pool where the IUC is generated.
Proposal 7: During LCP, the IUC MAC CE can only use the SL grant associated to the resource pool where the IUC is generated.
Conclusion
In this contribution, we have following observations and proposals:

Observation1: the possible maximum number of combinations is 4500 which is much higher than 8. Therefore it is clearly that at most 8 combinations is not enough for UE-B.

Proposal 1: RAN2 is suggested to remove maximum number of combinations “8” from MAC Spec.

Proposal 2:  it is suggested that UE-B or gNB provide the maximum number of combinations to UE-A.

Observation2: According to RAN1’s agreement, UE-A shall use the same resource pool that is associated to inter-UE coordination information to transfer the set of resource, which can not be covered by current resource pool selection procedure.

Observation3: For request based IUC, the resource pool for UE-A sensing is the resource pool where the UE-B’s request is transmitted.
Proposal 3: Resource pool selection shall take the transmission of request MAC CE/IUC MAC CE into consideration.
Proposal 4：If UE-B select scheme2 for inter-UE coordination, UE-B should select the resource pool configured with PSFCH for scheme2.
Proposal 5: RAN2 confirms that in following RAN1’s agreements, UE has data to be transmitted to peer UE means either LCH data is available or any MAC CE is available.

1. the request generation can be triggered only when UE-B has data to be transmitted to UE-A

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
Observation4: According to latest RAN1’s agreement, RAN1 only limit the generation of IUC information, not the transmission of IUC information which has large impacts on LCP procedure.
Proposal 6: RAN2 is suggested to sends an LS to RAN1 to check, based on resource pool configuration, whether IUC MAC CE can not be transmitted standalone.

Proposal 7: During LCP, the IUC MAC CE can only use the SL grant associated to the resource pool where the IUC is generated.
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