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1 Introduction
RAN2#120 [1] has discussed the RAN1 Reply LS [2] (R2-2211146/R1-2210852) on IUC with non-preferred resource set and has agreed that “MAC performs random resource selection without considering non-preferred resource set during random resource selection”. This also means there is no MAC layer procedure for resource exclusion based on the received non-preferred resource set in UE. However, there are some remaining questions about whether and when the MAC layer passes the received non-preferred resource set to PHY. In this paper, we discuss this remaining issue and propose the corresponding solution.  
2 Discussion  
Regarding the current MAC procedure text in subclause 5.22.1.1 of TS 38.321[3], the passing of non-preferred resource set happens only when resource (re-)selection is triggered as shown by the following :

	3>
if sl-InterUE-CoordinationScheme1 enabling reception/transmission of preferred resource set and non-preferred resource set is configured by RRC and when the UE has own sensing result as specified in clause 8.1.4 of TS 38.214 [7] and if a non-preferred resource set is received from a UE:
4>
indicate the received non-preferred resource set to physical layer.


The above normative text requires the UE passing of non-preferred resource set to PHY happens only when the sensing results are available in the resource (re-)selection process triggered as specified in TS 38.214 [4] . As this is usually not the same time as UE B’s reception of the resource set (IUC-Info) from UE-A, it means the UE B need also store the received non-preferred resource set until the resource (re-)selection procedure is triggered.
Observation 1: 
According to current TS 38.321, UE B’s MAC layer need “store” the received non-preference resource set from UE-A and only indicate it to PHY when resource (re-)selection is triggered. 

However, based on RAN2#120 agreement, the UE’s MAC layer does not perform resource exclusion, in either sensing-based resource selection or random resource selection. Only PHY layer conducts resource exclusion of non-preference resource set when PHY layer need generate resource candidates based on sensing results. So, there are no obvious benefits or reasons for MAC layer to store the non-preferred resource set(s) till the time when resource selection is triggered. 

The original RAN1#106-e agreement [5] regards the processing of non-preferred resource set is shown as below:

	· For non-preferred resource set, 

· UE-B’s resource(s) to be used for its transmission resource (re-)selection is based on both UE-B’s sensing result (if available) and the received coordination information 

· UE-B excludes in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set

· FFS: Details including

· Whether/how UE-B can use in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set, definition of the overlap, and other details (if any)

· When UE-B excludes in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set

· FFS: UE-B reselects in its resource (re-)selection, resource(s) to be used for its transmission when the resource(s) are fully/partially overlapping with the non-preferred resource set

· FFS: Other option(s), and other details (if any)




The RAN1 agreement above said that PHY layer resource exclusion behaviour is conditioned on sensing results availability. Note that PHY layer is fully aware of the sensing results availability when the procedure specified in clause 8.1.4 of TS 38.214 [4] is executed. According to TS 38.214 [4], Step 6(b) in clause 8.1.4 will only be triggered after the sensing results are evaluated. Hence, there is no need of for MAC layer to double-check the “UE has its own sensing results or not”. Similarly, it does not require that the MAC layer only indicates the non-preferred resource set to PHY on the same condition. 
Observation 2: 
RAN1 & RAN2 agreements in R17 do not justify MAC layer setting the timing of the passing of non-preferred resource set from to PHY as the time when resource (re-)selection is triggered. They do not require MAC layer to check sensing results availability either.
We think what is currently specified in TS 38.321 [3] is just one complicated way of UE implementation to satisfy the Rel-17 requirements on IUC. Basically, the interaction of MAC and PHY upon the triggering of resource (re-)selection has now become a three-step exchange (as shown below in Figure 1) if UE follows this kind of procedure.
[image: image1.png]MAC

1. sensing results available 2. Non-preferred resource(s) 3. Candidate resource(s) after resource exclusion

PHY





Figure 1. 3-Step PHY-MAC interaction for non-preferred resource handling is unnecessarily complex
This three-step exchange will definitely add latency and complexity in UE implementation for the resource selection process. In our view, there are alternative simple UE implementations w/o associating the timing of passing non-preferred resource set to PHY with the resource selection. For example, for a resource pool configured for full sensing or partial sensing, the UE’s MAC layer can simply indicate the received non-preferred resource set to PHY layer whenever the IUC message is received. The PHY layer can then store the resource set and use it at a later time when sensing results are available (i.e., when step 6(b) of procedure 8.1.4 of TS 38.214 is triggered) for this TX pool.

Coupling the cross-layer indication of non-preferred resource with the resource selection procedure has created many unnecessarily redundant procedure texts in the MAC spec. The resource selection process in UE’s MAC layer is basically unaffected by “UE receiving a non-preferred resource set” as the resource exclusion is done in PHY layer. TS 38.321 only need specifies the generic UE behaviour of “passing non-preferred resource set to PHY” once, without repeating the same UE behaviour in all different resource selection scenarios.
Observation 3: 
Associating the timing of cross-layer indication of non-preference resource set with resource (re-)selection procedure unnecessarily adds latency and complexity, and creates a large amount of redundancy in MAC specification.
Based on the above discussion, we propose: 
Proposal 1: 
TS 38.321 only specifies the generic UE behaviour of “passing non-preferred resource set to PHY” w/o exhausting all resource selection scenarios to handle non-preferred resource set.  
There is a corresponding MAC CR in R2-2300756 [6] which can be used as a reference for the changes needed in TS 38.321 if Proposal 1 above is agreeable.
3 Conclusion
In this contribution, we discussed the MAC layer procedure for IUC non-preferred resource set handling. We have the following observations:
Observation 1: 
According to current TS 38.321, UE B’s MAC layer need “store” the received non-preference resource set from UE-A and only indicate it to PHY when resource (re-)selection is triggered. 

Observation 2: 
RAN1 & RAN2 agreements in R17 do not justify MAC layer setting the timing of the passing of non-preferred resource set from to PHY as the time when resource (re-)selection is triggered. They do not require MAC layer to check sensing results availability either.
Observation 3: 
Associating the timing of cross-layer indication of non-preference resource set with resource (re-)selection procedure unnecessarily adds latency and complexity, and creates a large amount of redundancy in MAC specification.
Then, we have the following proposal:

Proposal 1: 
TS 38.321 only specifies the generic UE behaviour of “passing non-preferred resource set to PHY” w/o exhausting all resource selection scenarios to handle non-preferred resource set.  
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