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1. Introduction
In RAN2#117-e meeting [1], the maximal number of RC (Resource Combination) in IUC information MAC CE has been tentatively set to 8 and it is subject to further discussion in the maintenance stage. In this paper, we discuss the limit of resource combinations in IUC-info MAC CE.
2. Discussions
When IUC-info MAC CE is used to indicate the non-preferred resource set in Scheme 1, it need contain all the half-duplex resource conflicts affecting UE-B’s transmission to UE-A. If UE-A has scheduled its own mode 2 TX transmission(s), those reserved resources need to be excluded in UE-B’s resource selection process, according to the following RAN1 agreement:

	· For Scheme 1 with non-preferred resource set, support following condition:

· Condition 1-B-2:

· Resource(s) (e.g., slot(s)) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half duplex operation


According to NR V2X design in Rel-16, a mode 2 SL TX UE may reserve up to 32 (re)transmissions for a TB, as configured in RRC parameter sl-MaxTxTransNumPSSCH [2]. This means, if UE A has half-duplex conflict, there could be up to 32 half-duplex resources shall be indicated in IUC-information MAC CE for this sidelink process. However, since each resource combination (FRIV, TRIV) can only contain up to 3 resources, setting the limit as 8 will only allow up to 24 half-duplex resource to be indicated. As a result, UE-A may not share all half-duplex conflicts to UE-B in IUC-info MAC CE. That will cause UE-B to potentially choose a TX resource which is in conflict with UE-A, and the IUC scheme then fails its purpose. It is also worth noting that: 
1) UE A may have multiple Sidelink HARQ process, so it may need to indicate m*32 resource conflicts, where m is the number of simultaneous active HARQ process in UE-A;
2) On the top of its own half-duplex conflict, UE-A may detect some other resource(s) reserved by other UE(s), which shall also be indicated as “non-preferred” to avoid hidden terminal problems. 
Hence, the actual number of non-preferred resources is hardly a small value which can be bounded by 24. Therefore, setting this RC limit to 8 is not suitable for IUC scheme of non-preferred resource set.
Observation 1
For IUC-info MAC CE of non-preferred resource type, 8 RCs are not sufficient. 
For IUC-info of preferred resource type, UE-A may send this information to help UE-B to choose good resource(s) for its transmission. 
For Option B of IUC scheme 1 with preferred resource, RAN1 has agreed that “UE-B’s resource(s) to be used for its transmission resource (re-)selection is based only on the received coordination information”. As configured by sl-MaxTxTransNumPSSCH, UE-B may need to reserve up to 32 Tx resources for new transmission and its retransmissions for a HARQ process. So, it is not sufficient to only share 24 preferred resources by UE-A in this case.

Observation 2
For IUC-info MAC CE of preferred resource type, 8 RCs are not sufficient for non-sensing case (Option B). 
For Option A of IUC scheme 1 with preferred resource, UE-B will first determine an intersection of candidate set SA (based on UE-B’s own sensing) and the received preferred resource set from UE-A. So, if only up to 24 good candidate resources are included in IUC-info, then the intersection will be even smaller than 24 resources. From UE-B’s perspective, it always welcomes UE-A to share more preferred resources so it can choose its resource more confidently from the intersection set, instead of only choose them based on SA. Therefore, it is reasonable for UE A to share all of them instead of only sharing up to 24 resources if UE A has known more than 24 preferred resources. It is unnecessary for UE A to artificially select a small subset of preferred resource to share with UE-B.
Observation 3
For IUC-info MAC CE of preferred resource type Option A, truncating the IUC-info to contain only 8 RCs is unnecessary. 
It has been worried by some companies that IUC-info MAC CE may become too big and squeeze the space for SL Data transmission. However, we think the priority order issue of Sidelink LCP procedure is a separate issue from the resource combination limit in the IUC-info MAC CE design. If companies are not sure all the contents of IUC-info MAC CE are higher priority than STCH, then RAN2 can revisit the LCP priority order agreement. We shall not mix those two issues together. In our view, the importance of IUC-information MAC CE does not vary based on the number of resource combinations included.
Observation 4
IUC-info MAC CE size and the priority order of IUC-info MAC CE are independent issues. 
On the other hand, removing limit of 8 RC does not mean UE is mandated to send all the preferred/non-preferred resources it has detected to UE B in IUC-info MAC CE. It is still up to UE A implementation to decide whether to send all or a subset of resources in IUC INFO MAC CE, based on its situation (e.g. whether there is STCH data to be sent along with MAC CE). And if a subset is to be sent, which resources belong to this subset is also up to UE A implementation.
Observation 5
For all the preferred/non-preferred resources, it could be up to UE A implementation to decide whether and how to select a subset of them to be included in IUC INFO MAC CE. 
Based on the above considerations. We propose to remove the artificial limit of “8” in current TS 38.321 for IUC-info MAC CE. As similar to other variable-size MAC CE(s) defined in the MAC layer, the size of IUC-info MAC CE enclosed in a MAC PDU is indicated by the “L” field in MAC subheader. In other words, the number of RC is upper bounded by the “L” field in MAC subheader. It is up to UE A to decide how many actual RCs to be included for an IUC INFO MAC CE w/o exceeding this upper bound.
Proposal 1  
Remove the maximal number of resource combination “8” from MAC specification and the number of RC is upper bounded by the “L” field in MAC subheader.
Proposal 2
It is up to UE A implementation to decide whether and how to select a subset of RC(s) to be included in IUC INFO MAC CE 
3. Conclusions

In this paper, we have discussed the maximal number of RCs to be indicated in IUC-info MAC CE and have the following observations:

Observation 1
For IUC-info MAC CE of non-preferred resource type, 8 RCs are not sufficient. 
Observation 2
For IUC-info MAC CE of preferred resource type, 8 RCs are not sufficient for non-sensing case (Option B). 
Observation 3
For IUC-info MAC CE of preferred resource type Option A, truncating the IUC-info to contain only 8 RCs is unnecessary. 
Observation 4
IUC-info MAC CE size and the priority order of IUC-info MAC CE are independent issues. 
Observation 5
For all the preferred/non-preferred resources, it could be up to UE A implementation to decide whether and how to select a subset of them to be included in IUC INFO MAC CE. 
Then, we have the following proposal:

Proposal 1  
Remove the maximal number of resource combination “8” from MAC specification and the number of RC is upper bounded by the “L” field in MAC subheader.

Proposal 2
It is up to UE A implementation to decide whether and how to select a subset of RC(s) to be included in IUC INFO MAC CE 
4. Appendix (Text Proposal for TS 38.321 v17.0.0)

Begin of Change
6.1.3.53
Inter-UE Coordination Information MAC CE

The Inter-UE Coordination Information MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.4-1. The priority of the Inter-UE Coordination Information MAC CE is fixed to '1'. It has a variable size with following fields:

-
RT: This field indicates the resource set type, i.e., preferred resource set or non-preferred resource set, as the codepoint value of the SCI format 2-C resourceSetType field as specified in TS 38.212 [9].

-
RSL: This field indicates the location of reference slot, as the codepoint value of the SCI format 2-C referenceSlotLocation field as specified in TS 38.212 [9]. The length of the field is 17 bits. If the length of referenceSlotLocation field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 17 bit, this field contains referenceSlotLocation field using the LSB bits;

-
LSIi: This field indicates lowest subchannel indices for the first resource location of each TRIV, as the codepoint value of the SCI format 2-C lowestIndices field as specified in TS 38.212 [9]. LSI0 indicates lowest subchannel indices for the first resource location of TRIV within the first resource combination, LSI1 indicates lowest subchannel indices for the first resource location of TRIV within the second resource combination and so on. The length of the field is 5 bits. If the length of lowestIndices field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 5 bit, this field contains lowestIndices field using the LSB bits;
-
RCi: This field indicates resource combination, as the codepoint value of the SCI format 2-C resourceCombination field as specified in TS 38.212 [9]. RC0 indicates the first resource combination, RC1 indicates the second resource combination and so on. The length of the field is 26 bits. If the length of resourceCombination field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 26 bit, this field contains resourceCombination field using the LSB bits;
-
First resource locationi-1: This field indicates first resource location, as the codepoint value of the SCI format 2-C firstResourceLocation field as specified in TS 38.212 [9]. First Resource Location0 indicates the first resource location for the second resource combination, First Resource Location1 indicates the first resource location for the third resource combination and so on. The length of the field is 13 bits. If the length of firstResourceLocation field in SCI format 2-C as specified in TS 38.212 [9] is shorter than 13 bit, this field contains firstResourceLocation field using the LSB bits;
-
R: Reserved bit, set to 0.

· 
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Figure 6.1.3.53-1: Inter-UE Coordination Information MAC CE

End of Change
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