Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #118-e
R2-2205642
Online, May 9-20, 2022

Agenda Item:
6.15.2.2
Source:
Apple 
Title:
[A914][A918][A919] Discussion on corrections of IUC Scheme 1 configurations in RRC
Document for:
Decision
1. Introduction
We have identified several Class 1 or Class 2 RIL issues during ASN.1 review for the IEs in SL-InterUE-CoordinationScheme1. In this paper, we analyze those issues and discuss potential ways to resolve them. 
2. Discussions
2.1
[A914] Parameters for condition triggered IUC INFO
In Rel-17 TS 38.331 [1], there are several parameters are introduced to configure how UE A generates condition-triggered IUC INFO by sensing to determine preferred resource set, as shown below. 

	    sl-PriorityPreferredResourceSet-r17       INTEGER (1..8)                                                       OPTIONAL,   -- Need M

    sl-NumSubCH-PreferredResourceSet-r17      INTEGER (1..27)                                                      OPTIONAL,   -- Need M

    sl-ReservedPeriodPreferredResourceSet-r17 INTEGER (1..16)                                                      OPTIONAL,   -- Need M




The above parameters are based on the following RAN1 agreements [2]:

	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


However, there is only a single value allowed for sl-PriorityPreferredResourceSet, sl-NumSubCH-PreferredResourceSet or sl-ReservedPeriodPreferredResourceSet, as specified in current RRC.

Either configure by gNB or in pre-configuration, it is infeasible for NW to use a single code-point for each of those parameters to configure all UEs’ behavior in the entire cell or in an entire geographical area. The purpose of those preferred resource sets are to be used by UE-B(s) to select good candidate resources for mode 2 transmissions of UE-B(s). It is unreasonable to assume all UE B having TX traffic with a single SL priority, and all those traffic in need of only a single number of subchannel size, and all those traffic with identical periodicity. 
In order to make IUC scheme work, UE A should be allowed to choose from a variety of configurations allowed by NW, based on its estimate of each of individual UE-B’s traffic profile.
We understand NW may not want to configure every possible values for those parameters for UE A to determine preferred resource set, and may limit the potential set of values, so that some of rarely used periodicities or subchannel sizes do not need to be supported, but only allowing a single value for each of those parameter does not make sense.

Hence, we propose to change the single-value configuration to a list of possible value combinations for UE A to choose.

Proposal 1
Change the configuration of sl-PriorityPreferredResourceSet, sl-NumSubCH-PreferredResourceSet or sl-ReservedPeriodPreferredResourceSet to a sequence of possible NW allowed value combinations.

Then, regarding the maximal length of sequence of those parameter combos, it can be tentatively set as 32 to provide enough flexibility for accommodating the most common traffic profiles. But we can also check with RAN1 if a different sequence limit is needed.

Proposal 2
The sequence size can be up to 32 to provide sufficient flexibility for both NW and UE.

2.2
[A918] IUC REQ transmitted with sidelink data
There is one parameter in IUC Scheme 1 controlling how the IUC REQ is triggered/transmitted, as shown below:
	sl-TriggerConditionRequest

Indicates the trigger condition of an explicit request from UE-B to UE-A. Value 0 means the explicit request is triggered by UE-B’s implementation. Value 1 means the explicit request is triggered only when UE-B has data to be transmitted to UE-A.


In the description of sl-TriggerConditionRequest, the value 1 meaning is vague caused by the phrase “has data to be transmitted to UE-A”. There could be two interpretations for this phrase:

1) UE B has a one-time or periodic SL data to UE A, and need trigger IUC assistance for mode 2 scheduling. So UE B may send a stand-alone IUC REQ to UE A to get IUC INFO before the SL data can be successfully scheduled and transmitted. 
2) UE B has SL data available to piggyback with explicit request to UE A. 
Based on RAN1 discussion, we think only the 2nd interpretation make sense as the 1st one is the very common reason to trigger IUC scheme and seems no need to be enable/disabled explicitly by RRC.
Proposal 3
Clarify that value 1 in sl-TriggerConditionRequest means UE B has SL data available to piggyback with explicit request to UE A.
2.3
[A919] “Intended receiver” in Condition 1-A-2 
There is one parameter in IUC Scheme 1 which is used to disable the usage of half-duplex conflict to exclude candidate resources from the preferred resource set, as shown below:

	sl-Condition1-A-2

Indicates disabling the use of condition of excluding from preferred resource set resource(s) in 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.


In the above description of sl-Condition1-A-2, the “when it is intended receiver of UE-B” phrase is not written in a language which can be enforced in 3GPP standards. UE-A does not know when it is an intended receiver of another Sidelink UE and when it is not, simply because it cannot predict whether a future UE B transmission is intended to which destination. We cannot implement a 3GPP UE requirement based on guess work. The only plausible case for UE A to be 100% sure to determine this condition is the case that UE-A is a TX-only UE so it will never be the intended receiver of any transmitters. But in this case, this parameter is meaningless because the condition 1-A-2 will not be enabled at all. 

It is worth noting that RAN1 has the following agreement regarding UE-B’s handling of receiving preferred resource set:
	RAN1#108 Agreement

· For UE-B’s behavior when UE-B receives multiple preferred resource sets from the different UE-As,
· UE-B uses each received preferred resource set for its resource selection for each TB to be transmitted to each UE-A providing the preferred resource set.




So, based on RAN1 agreement, the preferred resource set from UE-A is supposed to be used for resource selection for TB to be transmitted to UE-A. If the preferred resource set does not exclude half-duplex conflicts, then the resource selection will yield bad result and cause half-duplex conflict unless the NW completely disable 1-A-2 condition.
Thus, we think the phrase “when it is intended receiver of UE-B” is not really needed. UE A need always assume it is the intended receiver when this field is not set to “disabled”. Only with this assumption, UE B can confidently apply any UE A’s IUC INFO contents in its resource selection for a transmission to UE A 
Proposal 4
In the description of sl-Condition1-A-2, change “when it is intended receiver of UE-B” to “assuming it is always the intended receiver of UE-B”.
2.4
Summary
As discussed in the prior sections, the problems can be solved by fixing TS 38.331 with proposed changes. The changes are detailed in the appendix. If RAN2 is not very sure about those proposed changes, we can also send a LS to RAN1 to check. A draft LS to RAN1 is provided in [3]. 
Proposal 5
RAN2 decide to 1) either adopt the changes to the 38.331 given in the appendix or 2) send an LS to RAN1 as provided in R2-2205643.

3. Conclusions

In this paper, we have discussed the problems associated with IUC Scheme 1 configuration in RRC and have the following proposals:

Proposal 1
Change the configuration of sl-PriorityPreferredResourceSet, sl-NumSubCH-PreferredResourceSet or sl-ReservedPeriodPreferredResourceSet to a sequence of possible NW allowed value combinations.

Proposal 2
The sequence size can be up to 32 to provide sufficient flexibility for both NW and UE.

Proposal 3
Clarify that value 1 in sl-TriggerConditionRequest means UE B has SL data available to piggyback with explicit request to UE A.
Proposal 4
In the description of sl-Condition1-A-2, change “when it is intended receiver of UE-B” to “assuming it is always the intended receiver of UE-B”.
Proposal 5
RAN2 decide to 1) either adopt the changes to the 38.331 given in the appendix or 2) send an LS to RAN1 as provided in R2-2205643.

4. Appendix (Text Proposal for TS 38.331 v17.0.0)
Begin of Change
<unrelated text omitted>

–
SL-InterUE-CoordinationConfig
The IE SL-InterUE-CoordinationConfig is used to configure the sidelink inter-UE coordination parameters.

· SL-InterUE-CoordinationConfig information element
-- ASN1START

-- TAG-SL-INTERUE-COORDINATIONCONFIG-START

SL-InterUE-CoordinationConfig-r17 ::=     SEQUENCE {

    sl-InterUE-CoordinationScheme1-r17        SL-InterUE-CoordinationScheme1-r17                                   OPTIONAL,   -- Need M

    sl-InterUE-CoordinationScheme2-r17        SL-InterUE-CoordinationScheme2-r17                                   OPTIONAL,   -- Need M

    ...

}

SL-InterUE-CoordinationScheme1-r17 ::=    SEQUENCE {

    sl-IUC-Explicit-r17                       ENUMERATED {enabled, disabled}                                       OPTIONAL,   -- Need M

    sl-IUC-Condition-r17                      ENUMERATED {enabled, disabled}                                       OPTIONAL,   -- Need M

    sl-Condition1-A-2-r17                     ENUMERATED {disabled}                                                OPTIONAL,   -- Need M

    sl-ThresholdRSRP-Condition1-B-1-Option1List-r17  SEQUENCE (SIZE (1..8)) OF SL-ThresholdRSRP-Condition1-B-1-r17 OPTIONAL,   -- Need M

    sl-ThresholdRSRP-Condition1-B-1-Option2List-r17  SEQUENCE (SIZE (1..8)) OF SL-ThresholdRSRP-Condition1-B-1-r17 OPTIONAL,   -- Need M

    sl-ContainerCoordInfo-r17                 ENUMERATED {enabled, disabled}                                       OPTIONAL,   -- Need M

    sl-ContainerRequest-r17                   ENUMERATED {enabled, disabled}                                       OPTIONAL,   -- Need M

    sl-TriggerConditionCoordInfo-r17          INTEGER (0..1)                                                       OPTIONAL,   -- Need M

    sl-TriggerConditionRequest-r17            INTEGER (0..1)                                                       OPTIONAL,   -- Need M

    sl-PriorityCoordInfoExplicit-r17          INTEGER (1..8)                                                       OPTIONAL,   -- Need M

    sl-PriorityCoordInfoCondition-r17         INTEGER (1..8)                                                       OPTIONAL,   -- Need M

    sl-PriorityRequest-r17                    INTEGER (1..8)                                                       OPTIONAL,   -- Need M
    sl-IUCPreferedResourceSetConfigList-r17.  SEQUENCE (SIZE (1..32)) OF SL-IUCPreferredResource-Config-r17        OPTIONAL,   -- NEED M

    sl-MaxSlotOffsetTRIV-r17                  INTEGER (1..8000)                                                    OPTIONAL,   -- Need M



    sl-DetermineResourceType-r17              ENUMERATED {uea, ueb}                                                OPTIONAL,   -- Need M

    ...

}

SL-InterUE-CoordinationScheme2-r17 ::=    SEQUENCE {

    sl-IUC-Scheme2-r17                        ENUMERATED {enabled}                                                 OPTIONAL,   -- Need M

    sl-RB-SetPSFCH-r17                        BIT STRING (SIZE (10..275))                                          OPTIONAL,   -- Need M

    sl-TypeUE-A-r17                           ENUMERATED {enabled}                                                 OPTIONAL,   -- Need M

    sl-PSFCH-Occasion-r17                     INTEGER (0..1)                                                       OPTIONAL,   -- Need M

    sl-SlotLevelResourceExclusion-r17         ENUMERATED {enabled}                                                 OPTIONAL,   -- Need M

    sl-OptionForCondition2-A-1-r17            INTEGER (0..1)                                                       OPTIONAL,   -- Need M

    sl-IndicationUE-B-r17                     ENUMERATED {enabled, disabled}                                       OPTIONAL,   -- Need M

    ...

}

SL-ThresholdRSRP-Condition1-B-1-r17 ::=   SEQUENCE {

    sl-Priority-r16                           INTEGER (1..8),

    sl-ThresholdRSRP-Condition1-B-1-r17       INTEGER (0..66)

}

SL-IUCPreferredResource-Config-r17 ::=               SEQUENCE {

    sl-PriorityPreferredResourceSet-r17       INTEGER (1..8),                                   

    sl-NumSubCH-PreferredResourceSet-r17      INTEGER (1..27),                                  

    sl-ReservedPeriodPreferredResourceSet-r17 INTEGER (1..16)
    ...

}

-- TAG-SL-INTERUE-COORDINATIONCONFIG-STOP

-- ASN1STOP

	SL-InterUE-CoordinationScheme1 field descriptions

	sl-Condition1-A-2

Indicates disabling the use of condition of excluding from preferred resource set resource(s) in slot(s) where UE-A, assuming it is always intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half duplex operation.

	sl-ContainerCoordInfo

Indicates whether a SCI format 2-C can be used as the container of inter-UE coordination information transmission from UE-A to UE-B in Scheme 1 in addition to using MAC CE.

	sl-ContainerRequest

Indicates whether a SCI format 2-C can be used as the container of an explicit request for inter-UE coordination information transmission form UE-B to UE-A in Scheme 1 in addition to using MAC CE.

	sl-DetermineResourceType

Indicates how to determine the resource set type to be provided by inter-UE coordination information transmission. Value "uea" means the resource set type is determined by UE-A’s implementation. Value "ueb" means the resource set type is determined by UE-B’s request.

	sl-IUC-Condition

Indicates whether inter-UE coordination information triggered by a condition is enabled or not other than explicit request reception.

	sl-IUC-Explicit

Indicates whether inter-UE coordination information triggered by an explicit request is enabled or not. 

	sl-MaxSlotOffsetTRIV

Indicates the maximum value of logical slot offset with respect to a reference slot that is used for representing the first resource location of each TRIV to indicate the set of resources in Scheme 1 as specified in TS 38.214 [19].

	sl-NumSubCH-PreferredResousrceSet

Indicates the number of sub-channels used for determining the preferred resource set in Scheme 1 when the inter-UE coordination information transmission is triggered by a condition other than explicit request reception.

	sl-PriorityCoordInfoCondition

Indicates the priority value of inter-UE coordination information triggered by a condition other than explicit request reception in Scheme 1.

	sl-PriorityCoordInfoExplicit

Indicates the priority value of inter-UE coordination information triggered by an explicit request in Scheme 1.

	sl-PriorityPreferredResourceSet

Indicates the priority value used for determining the preferred resource set in Scheme 1 when the inter-UE coordination information transmission is triggered by a condition other than explicit request reception.

	sl-PriorityRequest

Indicates the priority value of an explicit request for inter-UE coordination information in Scheme 1.

	sl-ReservedPeriodPreferredResourceSet

Indicates the resource reservation interval used for determining the preferred resource set in Scheme 1 when the inter-UE coordination information transmission is triggered by a condition, by means of an index to the corresponding entry of sl-ResourceReservePeriodList-r16. 

	sl-TriggerConditionCoordInfo

Indicates the trigger condition of inter-UE coordination information from UE-A to UE-B. Value 0 means inter-UE coordination information is triggered by UE-A’s implementation. Value 1 means inter-UE coordination information is triggered only when UE-A has data to be transmitted together with the inter-UE coordination information to UE-B.

	sl-TriggerConditionRequest

Indicates the trigger condition of an explicit request from UE-B to UE-A. Value 0 means the explicit request is triggered by UE-B’s implementation. Value 1 means the explicit request is triggered only when UE-B has data to be transmitted together with the inter-UE explicit request to UE-A.

	sl-ThresholdRSRP-Condition1-B-1-Option1List

Indicates the RSRP threshold used to determine reserved resource(s) of other UE(s) whose RSRP measurement is larger than it as the set of resource(s) non-preferred for UE-B’s transmission for Condition 1-B-1 of Scheme 1, as specified in TS 38.214 [19]. Value 0 corresponds to minus infinity dBm, value 1 corresponds to -128dBm, value 2 corresponds to -126dBm, value n corresponds to (-128 + (n-1)*2) dBm and so on, value 66 corresponds to infinity dBm.

	sl-ThresholdRSRP-Condition1-B-1-Option2List
Indicates the RSRP threshold used to determine reserved resource(s) of other UE(s) whose RSRP measurement is smaller than it as the set of resource(s) non-preferred for UE-B’s transmission for Condition 1-B-1 of Scheme 1, as specified in TS 38.214 [19]. Value 0 corresponds to minus infinity dBm, value 1 corresponds to -128dBm, value 2 corresponds to -126dBm, value n corresponds to (-128 + (n-1)*2) dBm and so on, value 66 corresponds to infinity dBm.


<unrelated text omitted>

End of Change
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