Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #118-e
R2-2205641
Online, May 9-20, 2022

Agenda Item:
6.15.2.4
Source:
Apple 
Title:
Lack of priority information for preferred resource set in IUC INFO 
Document for:
Decision
1. Introduction
In RAN2#117-e meeting [1], the IUC REQ MAC CE and IUC INFO MAC CE formats have been designed. In the current MAC CE formats, only the IUC REQ contains priority (prio_TX) information while the IUC INFO does not contain the priority. In this paper, we discuss the problems of this design in regards of preferred resource set and propose remedy to fix this issue.
2. Discussions
When IUC-info MAC CE is used to indicate the preferred resource set in IUC Scheme 1, UE B need to utilize the resource set in its mode 2 RA scheme. The RAN1 agreement for this are shown as below:

	RAN1#107bis-e Agreements on how UE-B to use preferred resource set from UE-A
· For Scheme 1 with preferred resource set Option A,

· MAC layer selects resources using S_A and the received preferred resource set

· MAC layer firstly selects resources for transmissions within the intersection of S_A and the preferred resource set until it becomes impossible to select a resource within the intersection under the constraint defined in Rel-16.

· It is up to the UE whether to use the preferred resource set from SCI format 2-C and/or MAC CE

· After this, if the number of selected resources is smaller than the required number of transmissions for a TB, MAC layer selects resources for the remaining transmissions outside the intersection but inside S_A under the constraint defined in Rel-16. 
· For Scheme 1 with preferred resource set Option B,

· MAC layer selects resources belonging to the received preferred resource set under the constraint defined in Rel-16

· It is up to the UE whether to use the preferred resource set from SCI format 2-C and/or MAC CE 



As shown above, for Option A, the MAC layer of UE B need take both S_A and received preferred resource set into account and find the overlapping part (intersection) of them as initial set of candidate resources. It is well known that S_A is selected based on prio_TX (SL priority of the transmission) as specified for NR SL Rel-16 for the mode 2 resource selection. UE B shall expect the preferred resource set from UE A is also based on the same prio_TX when sensing is conducted in UE A for identifying the preferred resource set. If the two prio_TX values do not match, then UE B shall not apply the IUC INFO to its own resource selection process. Similarly, subchannel size (L_subCH) and periodicity (P_rsvp_TX) shall also match.

Observation 1
Only the IUC preferred resource set chosen based on the same Priority value (Prio_TX) as the Prio_TX for UE-B’s mode 2 transmission can be used by UE B in its mode 2 RA.
However, the priority value is not explicitly indicated in IUC INFO. In the resource combination (RC) format based on TRIV and FRIV, both the P_rsvp_TX and L_subCH values are included or indicated. Priority is indicated in IUC REQ, but the priority value is not indicated as part of IUC-info either SCI-2C or MAC CE.
Observation 2
Priority value (Prio_TX) is not included in IUC INFO.
As UE B cannot know the Priority value directly from IUC INFO message itself, it is clueless for UE-B to determine whether to use the IUC INFO preferred resource set or not. 
When UE A generates preferred resource set, it needs to use a prio_TX value. For the case when IUC is triggered by an explicit request, the priority value is enclosed in the request so that UE A can use it to determine the preferred resource set. RAN1 has the following agreement about how this is configured when IUC INFO is not triggered by explicit request. :

	RAN1#108 Agreement on condition-triggered IUC:
· For determining preferred resource set in Scheme 1, when inter-UE coordination information transmission is triggered by a condition other than explicit request reception, 

· Values of following parameters are (pre)configured for a resource pool. If there is no (pre)configuration, UE-A determines by its implementation the values of the following parameters

· prio_TX

· L_subCH

· P_rsvp_TX


In overall, there are three different ways to configure UE A for prio_TX in IUC Scheme 1:

1) In explicit IUC request from UE B

2) In RRC or pre-configuration for resource pool

3) Up to UE A implementation

In case 3, UE B has no idea which priority value is used by UE-A to generate preferred resource set at all. So, it cannot apply those preferred resources in resource selection procedure. That cast the doubt of the usefulness of condition-triggered IUC scheme.  
In case 1 and 2, as there are two different prio_TX values configured respectively (one in IUC req, one in RRC), UE B will need to understand which received IUC preferred resource set is generated by which priority (prio_TX) when other parameters (L_subCH and P_rsvp_TX) are identical. This ambiguity makes UE B unable to implement the following RAN1 agreement.

	RAN1#108 agreement on handling multiple IUC INFO from the same UE-A
· For UE-B’s behavior when UE-B receives multiple preferred resource sets from the same UE-A

· It is up to UE-B implementation to use one or multiple of them in its resource (re)selection


It is unclerar how to differentiate multiple IUC-info from the same UE A which supports both explicit-request-triggered and condition-triggered IUC information, as it is very plausible that UE A will send multiple IUC INFO messages to UE B. However, based on the format agreed in RAN1#108, “priority” (prio_TX) value exist in neither the SCI-2C nor MAC CE format, then UE B will be confused for the preferred resource set(s) included in those messages, because it cannot identify which priority is used to determine those resource sets by UE A. 

Observation 3
UE B cannot have correct implementation to handle IUC INFO when it does not know the exact prio_TX associated with IUC INFO. 
The most straight forward solution to above problems is to add prio_TX field in IUC-info MAC CE format. This is because IUC INFO MAC CE is always used, but SCI-2C is only optionally used when the number of RCs are very small. So, UE B can always get to know prio_TX value after decoding the MAC CE even when SCI does not contain it. It is OK to only include this information in MAC CE because the combination of S_A and preferred resource set to generate the intersection only happens in MAC layer.
This new “priority” field represents value 1-8 for the preferred resource type. For non-preferred resource type, this filed is not used.

Proposal 1  
Add the “priority” field in IUC INFO MAC CE for preferred resource type.

Proposal 2
Adopt the changes to the 38.321 given in the appendix.
3. Conclusions

In this paper, we have discussed the problems associated with missing “priority” information in IUC INFO and have the following observations:

Observation 1
Only the IUC preferred resource set chosen based on the same Priority value (Prio_TX) as the Prio_TX for UE-B’s mode 2 transmission can be used by UE B in its mode 2 RA.
Observation 2
Priority value (Prio_TX) is not included in IUC INFO.
Observation 3
UE B cannot have correct implementation to handle IUC INFO when it does not know the exact prio_TX associated with IUC INFO. 
Then, we have the following proposal:

Proposal 1
Add the “priority” field in IUC INFO MAC CE for preferred resource type.

Proposal 2
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
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].
-
Priority: This field indicates the priority, as the codepoint value of the SCI format 2-C priority field as specified in TS 38.212 [9]. The filed is not used if RT filed is "non-preferred". The length of the field is 3 bits;
-
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 maximum number of included resource combination is 8.] 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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