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1 Introduction

This contribution is to discuss the open issues on sidelink resource pool handling for BRID and DAA. 
2 Discussion
In RAN2#123bis meeting[1] RAN2 made the agreements on separate resource pool configuration for UAV identification and DAA services as below.
Agreements:

1. Configure the separate resource pools one-level higher on SL-BWPPoolConfigCommon/SL-BWPPoolConfig. Adopt the TP for 38.331.
2. Add additional flag to indicate whether the pool is for BRID, DAA, or both (check if this introduces a problem)
The agreements on the separate resource pool for A2X communication are implemented in the RRC running CR [2] as below, where sl-BWP-PoolConfigA2X of SL-BWP-Config is used to configure the UE specific A2X communication resource pool and sl-BWP-PoolConfigCommonA2X of SL-BWP-ConfigCommon is used to configure the cell-specific or preconfigured A2X communication resource pool.
	Excerpt from [2]
6.3.5
Sidelink information elements

–
SL-BWP-Config

The IE SL-BWP-Config is used to configure the UE specific NR sidelink communication/discovery on one particular sidelink bandwidth part.

SL-BWP-Config information element

-- ASN1START

-- TAG-SL-BWP-CONFIG-START

SL-BWP-Config-r16 ::=                    SEQUENCE {

    sl-BWP-Id                                BWP-Id,

    sl-BWP-Generic-r16                       SL-BWP-Generic-r16                                   OPTIONAL,    -- Need M

    sl-BWP-PoolConfig-r16                    SL-BWP-PoolConfig-r16                                OPTIONAL,    -- Need M

    ...,

    [[

    sl-BWP-PoolConfigPS-r17              SetupRelease {SL-BWP-PoolConfig-r16}                     OPTIONAL,    -- Need M

    sl-BWP-DiscPoolConfig-r17            SetupRelease {SL-BWP-DiscPoolConfig-r17}                 OPTIONAL     -- Need M

    ]],

    [[

    sl-BWP-PoolConfigA2X-r18             SetupRelease {SL-BWP-PoolConfig-r16}                     OPTIONAL     -- Need M
    ]]

}

(omitted)

–
SL-BWP-ConfigCommon
The IE SL-BWP-ConfigCommon is used to configure the cell-specific configuration information on one particular sidelink bandwidth part.

SL-BWP-ConfigCommon information element
-- ASN1START

-- TAG-SL-BWP-CONFIGCOMMON-START

SL-BWP-ConfigCommon-r16 ::=              SEQUENCE {

    sl-BWP-Generic-r16                       SL-BWP-Generic-r16                                         OPTIONAL,    -- Need R

    sl-BWP-PoolConfigCommon-r16              SL-BWP-PoolConfigCommon-r16                                OPTIONAL,    -- Need R

    ...,

    [[

    sl-BWP-PoolConfigCommonPS-r17            SL-BWP-PoolConfigCommon-r16                                OPTIONAL,    -- Need R

    sl-BWP-DiscPoolConfigCommon-r17          SL-BWP-DiscPoolConfigCommon-r17                            OPTIONAL     -- Need R

    ]],

    [[

    sl-BWP-PoolConfigCommonA2X-r18           SL-BWP-PoolConfigCommon-r16                                OPTIONAL     -- Need R
    ]]

}
(omitted)

–
SL-ResourcePool
The IE SL-ResourcePool specifies the configuration information for NR sidelink communication resource pool.

SL-ResourcePool information element

-- ASN1START

-- TAG-SL-RESOURCEPOOL-START

SL-ResourcePool-r16 ::=            SEQUENCE {

    sl-PSCCH-Config-r16                SetupRelease { SL-PSCCH-Config-r16 }                                  OPTIONAL,   -- Need M

    sl-PSSCH-Config-r16                SetupRelease { SL-PSSCH-Config-r16 }                                  OPTIONAL,   -- Need M

    sl-PSFCH-Config-r16                SetupRelease { SL-PSFCH-Config-r16 }                                  OPTIONAL,   -- Need M

    sl-SyncAllowed-r16                 SL-SyncAllowed-r16                                                    OPTIONAL,   -- Need M

    sl-SubchannelSize-r16              ENUMERATED {n10, n12, n15, n20, n25, n50, n75, n100}                  OPTIONAL,   -- Need M

    dummy                              INTEGER (10..160)                                                     OPTIONAL,   -- Need M

    sl-StartRB-Subchannel-r16          INTEGER (0..265)                                                      OPTIONAL,   -- Need M

    sl-NumSubchannel-r16               INTEGER (1..27)                                                       OPTIONAL,   -- Need M

    sl-Additional-MCS-Table-r16        ENUMERATED {qam256, qam64LowSE, qam256-qam64LowSE }                   OPTIONAL,   -- Need M

    sl-ThreshS-RSSI-CBR-r16            INTEGER (0..45)                                                       OPTIONAL,   -- Need M

    sl-TimeWindowSizeCBR-r16           ENUMERATED {ms100, slot100}                                           OPTIONAL,   -- Need M

    sl-TimeWindowSizeCR-r16            ENUMERATED {ms1000, slot1000}                                         OPTIONAL,   -- Need M

    sl-PTRS-Config-r16                 SL-PTRS-Config-r16                                                    OPTIONAL,    -- Need M

    sl-UE-SelectedConfigRP-r16         SL-UE-SelectedConfigRP-r16                                            OPTIONAL,   -- Need M
    sl-RxParametersNcell-r16           SEQUENCE {

        sl-TDD-Configuration-r16           TDD-UL-DL-ConfigCommon                                            OPTIONAL,   -- Need M
        sl-SyncConfigIndex-r16             INTEGER (0..15)

    }                                                                                                        OPTIONAL,   -- Need M
    sl-ZoneConfigMCR-List-r16          SEQUENCE (SIZE (16)) OF SL-ZoneConfigMCR-r16                          OPTIONAL,   -- Need M
    sl-FilterCoefficient-r16           FilterCoefficient                                                     OPTIONAL,   -- Need M

    sl-RB-Number-r16                   INTEGER (10..275)                                                     OPTIONAL,   -- Need M

    sl-PreemptionEnable-r16            ENUMERATED {enabled, pl1, pl2, pl3, pl4, pl5, pl6, pl7, pl8}          OPTIONAL,   -- Need R

    sl-PriorityThreshold-UL-URLLC-r16  INTEGER (1..9)                                                        OPTIONAL,   -- Need M

    sl-PriorityThreshold-r16           INTEGER (1..9)                                                        OPTIONAL,   -- Need M

    sl-X-Overhead-r16                  ENUMERATED {n0,n3, n6, n9}                                            OPTIONAL,   -- Need S

    sl-PowerControl-r16                SL-PowerControl-r16                                                   OPTIONAL,   -- Need M

    sl-TxPercentageList-r16            SL-TxPercentageList-r16                                               OPTIONAL,   -- Need M

    sl-MinMaxMCS-List-r16              SL-MinMaxMCS-List-r16                                                 OPTIONAL,   -- Need M

    ...,

    [[

    sl-TimeResource-r16                BIT STRING (SIZE (10..160))                                           OPTIONAL    -- Need M

    ]],

    [[

    sl-PBPS-CPS-Config-r17             SetupRelease { SL-PBPS-CPS-Config-r17 }                               OPTIONAL,   -- Need M

    sl-InterUE-CoordinationConfig-r17  SetupRelease { SL-InterUE-CoordinationConfig-r17 }                    OPTIONAL    -- Need M

    ]],

    [[

    sl-A2X-Service-r18                 ENUMERATED {brid, daa, bridAndDAA, spare1}                            OPTIONAL    -- Need M

    ]]
}

(omitted)


With the separate resource pool configuration for A2X communication above, as legacy NR SL communication, TX UE for A2X communication can use the configured resource pool in either sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X as per its RRC state. 
Observation 1. TX UE to support A2X communication can use the separate resource pool for A2X communication if sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X is configured, where RRC_CONNECTED UE can use the configured resource pool(s) in sl-BWP-PoolConfigA2X and RRC_IDLE/INACTIVE UE or out of coverage UE can use the configured resource pool(s) in sl-BWP-PoolConfigCommonA2X. 
Since resource pool selection for A2X communication transmission is performed at TX UE’s MAC, the UE behaviour to select a resource pool needs to be specified in MAC e.g., the yellow parts as below in TS 38.321 when separate resource pool for A2X communication is configured in either sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X. 
	Excerpt from 38.321 [3]:
5.22.1.1
SL Grant reception and SCI transmission

(omitted)
If the MAC entity has been configured with Sidelink resource allocation mode 2 to transmit using pool(s) of resources in a carrier as indicated in TS 38.331 [5] or TS 36.331 [21] based on full sensing, or partial sensing, or random selection or any combination(s), the MAC entity shall for each Sidelink process:

NOTE 1:
If the MAC entity is configured with Sidelink resource allocation mode 2 to transmit using a pool of resources in a carrier as indicated in TS 38.331 [5] or TS 36.331 [21], the MAC entity can create a selected sidelink grant on the pool of resources based on random selection, or partial sensing, or full sensing only after releasing configured sidelink grant(s), if any.

NOTE 2:
The MAC entity expects that PSFCH is always configured by RRC for at least one pool of resources in sl-TxPoolSelectedNormal and for the resource pool in sl-TxPoolExceptional in case that at least a logical channel configured with sl-HARQ-FeedbackEnabled is set to enabled.

NOTE 2A:
For the transmission of Sidelink Inter-UE Coordination Request MAC CE, the MAC entity selects the TX pool of resource where the IUC resource set is required. For the transmission of Sidelink Inter-UE Coordination Information MAC CE, the MAC entity selects the TX pool of resource where the IUC resource set is located.
1>
if the MAC entity has selected to create a selected sidelink grant corresponding to transmissions of multiple MAC PDUs, and SL data is available in a logical channel:

2>
if the MAC entity has not selected a pool of resources allowed for the logical channel:

3>
if SL data is available in the logical channel for NR sidelink discovery:

4>
if sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon is configured according to TS 38.331 [5]:
5>
select the sl-DiscTxPoolSelected configured in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon for the transmission of NR sidelink discovery message.

4>
else:

5>
select any pool of resources among the configured pools of resources.
3>
else 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 except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured.

3>
else:

4>
select any pool of resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured.
2>
perform the TX resource (re-)selection check on the selected pool of resources as specified in clause 5.22.1.2;

(omitted)


Observation 2. MAC entity of TX UE selects a resource pool for A2X communication transmission if sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X is configured. 

Proposal 1. UE behaviour to select a resource pool from separately configured A2X communication resource pool i.e., sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X can be specified in clause 5.22.1.1 of TS 38.321.

If any separate resource pool for A2X communication is not configured as per its RRC state and a resource pool for NR SL communication is allowed for A2X communication, TX UE for A2X communication can use the configured resource pool for NR SL communication. When UE is configured to use such shared SL resource pool for A2X communication transmission, the UE can use the SL resource pool for NR SL communication configured in SIB12 or RRCReconfiguration message or pre-configuration as per its RRC state. So the procedural texts related to UE operation upon reception of SIB12 in clause 5.2.2.4.13 in TS 38.331[4] should be updated to support A2X communication with resource pool for NR SL communication as well as with separate resource pool for A2X communication. 

Proposal 2. UE procedure upon reception of SIB12 in clause 5.2.2.4.13 of TS 38.331 can be updated to support the use of separate resource pool and shared resource pool for A2X communication.

When resource pool for NR SL communication is configured in SIB12 without A2X communication specific resource pool configuration, UE needs to know whether the configured resource pool can be used for A2X communication or not. For this case an indication of network’s support for A2X communication can be defined in SIB12. When separate resource pool for A2X communication is not configured in SIB12 and resource pool for NR SL communication in SIB12 is allowed for A2X communication, UE can be indicated with the indication of network’s support for A2X communication that resource pool for NR SL communication in SIB12 can be used for A2X communication. 
Proposal 3. An indication of network support for A2X communication can be included in SIB12.

About sidelink radio bearer (SLRB) configuration for A2X communication e.g., BRID/DAA transmission/reception, it is understood that gNB can configure the SLRB configuration of SL QoS flow associated to BRID/DAA for RRC_CONNECTED UE using existing NR SL communication procedures. When SLRB of SL QoS flow associated to BRID/DAA needs to be configured for UE in RRC_IDLE/INACTIVE or for UE in out of coverage, the UE can follow legacy SLRB configuration procedure in NR SL communication based on SIB12 for RRC_IDLE/INACTIVE and preconfiguration for OOC. So the procedural texts in TS 38.331[4] can be updated to support SLRB configuration for BRID and DAA. For example, Sidelink UE information for NR sidelink communication/discovery in clause 5.8.3 in TS 38.331[4] can be reused by RRC_CONNECTED UE to report QoS parameters and QoS profile(s) for SL QoS flow associated to BRID/DAA. With this report gNB can configure the UE with SLRB configuration for the reported SL QoS flow.
	Excerpt from TS 38.331[4]:

5.8.3
Sidelink UE information for NR sidelink communication/discovery

5.8.3.1
General
The purpose of this procedure is to inform the network that the UE:

-
is interested or no longer interested to receive or transmit NR sidelink communication/discovery,

-
is requesting assignment or release of transmission resource for NR sidelink communication/discovery,

-
is reporting QoS parameters and QoS profile(s) related to NR sidelink communication,
(omitted)


Proposal 4. UE procedural texts associated to SLRB configuration in TS 38.331 can be updated to support A2X communication.

According to SA2 specification [5], it is understood that the difference for QoS handling for BRID and DAA over PC5 interface is to consider geographical area, altitude range in PC5 radio parameter configuration. 

	Excerpt from [5]:
6.2.1.2
Authorization and Provisioning for A2X communications over PC5 reference point

6.2.1.2.1
Policy/Parameter provisioning

A2X leverages what is defined for V2X in TS 23.287 [11] clause 5.1.2.1 with the following differences:

-
V2X is replaced by A2X.

-
The V1 reference point is replaced by the A2X1 reference point.

-
Tx Profiles for LTE PC5 are not required.

-
Groupcast related policy/parameters are not required.

-
In addition to existing parameters for V2X, the radio parameters per PC5 RAT (i.e. LTE PC5, NR PC5) can be configured with Altitude Range per Geographical Area. This additional information may be needed to enable policing the use of PC5 depending on the specific location of the UAV.

-
Addition of:

-
Deconflicting policy which indicates the communication mode (unicast or broadcast) used for deconflicting is defined for A2X.

NOTE:
How frequently a UAV sends deconfliction-related messages is an application layer aspect outside the scope of 3GPP.

6.2.1.2.2
Principles for applying parameters for A2X communications over PC5 reference point

A2X leverages what is defined for V2X in TS 23.287 [11] clause 5.1.2.2 with the following differences:

-
V2X is replaced by A2X.

-
The V1 reference point is replaced by the A2X1 reference point.


(omitted)


We think that the zone based resource configuration and selection defined for LTE V2X sidelink communication is one method to configure the resource parameters with consideration of geographical information and this can support BRID/DAA specific QoS configuration over PC5 interface.

In LTE V2X sidelink communication, geographical information based resource configuration and selection is supported. For zone based resource configuration and selection, geographical zones are configured using geographical coordinates (0,0), length and width. UE can identify its associated zone and resource configuration based on its geographical location. We think that the geographical zone based resource configuration and selection in LTE V2X sidelink communication can be utilized for BRID/DAA over LTE PC5.

The zone based resource configuration and selection is not supported in existing NR sidelink communication. In current NR sidelink communication, zone configuration is used to determine communication range for groupcast. Even though for legacy usages of NR sidelink communication e.g., V2X service purpose it was concluded that zone based resource configuration and selection is not needed, we think that a discussion is needed about the geographical zone based resource configuration and selection for BRID/DAA broadcast over NR PC5. 

Proposal 5. RAN2 is kindly asked to discuss the support of geographical zone based resource pool configuration and selection for BRID/DAA broadcast over NR PC5.
3 Conclusion

Based on the above discussion and observations, RAN2 is asked to discuss and capture the following proposal:
Observation 1. TX UE to support A2X communication can use the separate resource pool for A2X communication if sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X is configured, where RRC_CONNECTED UE can use the configured resource pool(s) in sl-BWP-PoolConfigA2X and RRC_IDLE/INACTIVE UE or out of coverage UE can use the configured resource pool(s) in sl-BWP-PoolConfigCommonA2X. 

Observation 2. MAC entity of TX UE selects a resource pool for A2X communication transmission if sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X is configured. 

Proposal 1. UE behaviour to select a resource pool from separately configured A2X communication resource pool i.e., sl-BWP-PoolConfigA2X or sl-BWP-PoolConfigCommonA2X can be specified in clause 5.22.1.1 of TS 38.321.

Proposal 2. UE procedure upon reception of SIB12 in clause 5.2.2.4.13 of TS 38.331 can be updated to support the use of separate resource pool and shared resource pool for A2X communication.

Proposal 3. An indication of network support for A2X communication can be included in SIB12.

Proposal 4. UE procedural texts associated to SLRB configuration in TS 38.331 can be updated to support A2X communication.

Proposal 5. RAN2 is kindly asked to discuss the support of geographical zone based resource pool configuration and selection for BRID/DAA broadcast over NR PC5.
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