[bookmark: _Hlk510516396]3GPP TSG-RAN WG2 #124	Tdoc R2-2312923
Chicago, US, November 13th - 17th, 2023

Agenda Item:	7.8.5
Source:	Ericsson
Title:	UAV Identification Broadcast
Document for:	Discussion, Decision
Introduction
In RAN#99, the WID for NR support of UAV was updated and now includes an objective for broadcasting remote ID (BRID) with additional support for DAA using the same framework [1]. In addition, a new WID has been created for the LTE PC5 with the same objective [2].
In RAN2#123bis, the following agreements were made for UAV identification broadcast:
[bookmark: _Hlk149550050]Agreements:
1. Configure the separate resource pools one-level higher on SL-BWPPoolConfigCommon/SL-BWPPoolConfig. Adopt the TP for 38.331.
2. [bookmark: _Hlk149550035]Add additional flag to indicate whether the pool is for BRID, DAA, or both (check if this introduces a problem)
In this paper we address the issues as discussed above and other remaining open issues for BRID/DAA transmission over the PC5-interface. 
[bookmark: _Ref178064866]Discussion
Open Issues
BRID/DAA Flag
Add additional flag to indicate whether the pool is for BRID, DAA, or both (check if this introduces a problem)
The above agreement has been implemented in the running RRC CR by adding the following field to the SL-ResourcePool IE:
sl-A2X-Service-r18                 ENUMERATED {brid, daa, bridAndDAA, spare1}                            OPTIONAL    -- Need M
However, in the current specification, when the MAC entity selects a resource pool for transmitting data of a sidelink (SL) logical channel, it does so arbitrarily from the set of configured resource pools, as can be seen below:




	5.22.1.1	SL Grant reception and SCI transmission
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:
[…]
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>	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;


It can be seen from the text that the MAC entity currently cannot differentiate whether a resource pool is for BRID or DAA or both. In other words, the flags agreed in RAN2#123bis cannot be used without updating the MAC specification.
[bookmark: _Toc149893839]Currently, there is no AS-layer (i.e., at the MAC layer) mechanism to check if a configured resource pool can be used for BRID/DAA/both. In addition, procedural text needs to be included to fully capture the behaviour. 
[bookmark: _Toc149680882][bookmark: _Toc149771158][bookmark: _Toc149680883][bookmark: _Toc149771159][bookmark: _Toc149680884][bookmark: _Toc149771160][bookmark: _Toc149680885][bookmark: _Toc149771161][bookmark: _Toc149680886][bookmark: _Toc149771162][bookmark: _Toc149680887][bookmark: _Toc149771163]Another issue is that the MAC entity also needs to know which logical channel is carrying data for a BRID or DAA message to select the appropriate configured resource pool and this is currently not supported in the MAC specification.
[bookmark: _Toc149893840]Currently, there is no specified AS-layer mechanism to check if data in a logical channel is for a BRID or a DAA message to select the right resource pool. 
There are two solutions to address the issue in Observation 2:
· Solution 1: MAC layer knows the logical channel carrying data for BRID or DAA without having an explicit indicator (i.e., by UE implementation).

· Solution 2: Specify an indicator in the SL-LogicalChannelConfig such that the logical channel is associated to either BRID or DAA data, something like the sl-HARQ-FeedbackEnabled flag included in the MAC spec excerpt above. 
In Solution 1, It is up to UE implementation how the MAC entity knows that the data carried in the logical channel is BRID/DAA. It can be based on the PQI value indication from upper layers i.e., the upper layers (for e.g., A2X) using the information on the new specified PQI values can indicate to the MAC-layer that the data being carried in a particular logical channel is BRID/DAA data. The MAC-layer based on this indication can then select the resource pools marked with the appropriate flag for e.g., if the higher layer indicator tells the MAC-layer that the data carried in the logical channel is BRID, then the MAC-layer can choose the resource pools configured with the brid or bridAndDaa.
In Solution 2, we would need to specify a flag (brid or daa) similar to the SL-ResourcePool IE in the sl-LogicalChannelConfig. Then, the (RRC) configuration (either through preconfiguration/SIB12/SL-ConfigDedicatedNR) can set this flag in the sl-LogicalChannelConfig to enable and then, the MAC entity can map the data from this logical channel to the corresponding resource pool. For example, if the daa is set to enabled in sl-LogicalChannelConfig, the MAC entity will be able to map the data from this logical channel to the resource pools configured with daa or bridAndDaa. 
[bookmark: _Toc149893851]RAN2 to select one of the two solutions as listed above to enable the UE sending BRID/DAA to choose the appropriate resource pool:
[bookmark: _Toc149893852]Solution 1: MAC layer knows the logical channel carrying data for BRID or DAA without having an explicit indicator (i.e., by UE implementation).
[bookmark: _Toc149893853]Solution 2: Specify an indicator in the SL-LogicalChannelConfig such that the logical channel is associated either BRID/DAA data.
In the annex 6/7, we have the TP for 38.321, 38.331 for the two solutions as listed above. 
NR PC5 Mode-1 Scheduling
NR PC5 mode-1 is not supported
[bookmark: _Toc149776826][bookmark: _Toc149866173][bookmark: _Toc149893854]It was agreed in RAN2#121bis that NR PC5 mode-1 scheduling is not supported in this release. The resource pool configuration for mode-1 scheduling can only be configured through dedicated signaling i.e., sl-ConfigDedicatedNR and the corresponding Tx pool IE is sl-TxPoolScheduling. But currently the FD does not capture this restriction.  
[bookmark: _Toc149893855]As NR PC5 mode-1 is not supported, capture the restriction in the FD that sl-TxPoolScheduling is not included in sl-BWP-PoolConfigCommonA2X-r18. Adopt the corresponding 38.331 TP. 
Remaining Open Issues
Signaling of Designated Frequency Bands
RAN2 assumes that BRID and DAA services will be delivered on a frequency designated by regulators
As agreed in RAN2#121bis, with the assumption that BRID/DAA services will be delivered on a frequency designated by regulators, it should also be discussed how the designated frequency will be known to the UAV UE. One option is that this information is stored in the SIM card with the corresponding subscription information. The UAV UE will then know on which designated frequency(ies) the BRID/DAA transmission must be performed. However, it is possible that not all the designated frequencies can be stored in the SIM card. For example, in cases where the UAV UE is operated in a region different from the region where the SIM card was procured. 
[bookmark: _Toc149893841]Designated frequency(ies) can be stored in the SIM card along with the subscription information. But it is possible that not all geographically designated frequency(ies) are stored in the SIM card.  
In such cases, the network could be responsible for providing the correct designated frequency(ies) in the sl-ConfigCommonNR and sl-ConfigDedicatedNR as mandated in a geographical location.
[bookmark: _Toc149893856]Network configures the designated frequency(ies) based on geographical regulatory requirements in the sl-ConfigCommonNR/sl-V2X-ConfigCommon and sl-ConfigDedicatedNR/SL-V2X-ConfigDedicated IEs.  
[bookmark: _Toc131597121][bookmark: _Toc131711903][bookmark: _Toc131711936][bookmark: _Toc131597122][bookmark: _Toc131711904][bookmark: _Toc131711937][bookmark: _Toc131597127][bookmark: _Toc131711909][bookmark: _Toc131711942]Conclusion
[bookmark: _In-sequence_SDU_delivery]In the previous sections we made the following observations: 
Observation 1	Currently, there is no AS-layer (i.e., at the MAC layer) mechanism to check if a configured resource pool can be used for BRID/DAA/both. In addition, procedural text needs to be included to fully capture the behaviour.
Observation 2	Currently, there is no specified AS-layer mechanism to check if data in a logical channel is for a BRID or a DAA message to select the right resource pool.
Observation 3	Designated frequency(ies) can be stored in the SIM card along with the subscription information. But it is possible that not all geographically designated frequency(ies) are stored in the SIM card.
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to select one of the two solutions as listed above to enable the UE sending BRID/DAA to choose the appropriate resource pool:
	Solution 1: MAC layer knows the logical channel carrying data for BRID or DAA without having an explicit indicator (i.e., by UE implementation).
	Solution 2: Specify an indicator in the SL-LogicalChannelConfig such that the logical channel is associated either BRID/DAA data.
Proposal 2	As NR PC5 mode-1 is not supported, capture the restriction in the FD that sl-TxPoolScheduling is not included in sl-BWP-PoolConfigCommonA2X-r18. Adopt the corresponding 38.331 TP.
Proposal 3	Network configures the designated frequency(ies) based on geographical regulatory requirements in the sl-ConfigCommonNR/sl-V2X-ConfigCommon and sl-ConfigDedicatedNR/SL-V2X-ConfigDedicated IEs.
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Annex
List of agreements from the previous meetings:
Agreements, RAN2#121:
-	PC5-U is used to support BRID for UAV
-	Support both in-coverage and out-of-coverage scenarios
-	Mode 2 will be supported.  FFS whether further mode 1 will be supported.  
-	FFS whether separate pools are needed 
-	FFS whether current configurations can support UAV requirements 

Agreements, RAN2#121bis:
1. DAA can be supported using the same framework as used for BRID transmission over the LTE and NR PC5 interface, without any specific enhancements. 
2. LTE PC5 Mode-4 resource allocation is supported, and LTE PC5 Mode-3 is not supported 
3. NR PC5 mode-1 is not supported 
4. For LTE PC5, we will follow the NR PC5 framework agreements, unless explicitly identified e.g. a strong technical reason
5. RAN2 assumes that BRID and DAA services will be delivered on a frequency designated by regulators
6. As a baseline, we will use the existing V2X QoS framework.  FFS whether different resource pools are needed for UAV services  
7. No further enhancement on PC5 range for A2X broadcast services will be pursued in this release
8. We will not investigate interference for BRID and DAA broadcast
9. Send an LS to SA2 to:
a. inform them as a result of RAN Plenary decision to re-use BRID RAN2 will only support PC5 broadcast for deconfliction in RAN in release 18.
b.  ask SA2 whether BRID and DAA broadcast over LTE and NR PC5 requires new QoS requirements and parameters not supported within the ranges supported for V2X

Agreements, RAN2#123:
1.	Unicast-based DAA can be supported in Rel-18, but only if its introduction does not require additional RAN2 work besides defining a capability (if needed)
2.	RAN2 will support (pre-) configured separate SL resource pool for BRID and DAA broadcast 



TP for 38.321
Solution 1 (no explicit indication): TP for MAC spec
====================== Start of changes to TS 38.321 ======================
5.22.1	SL-SCH Data transmission
5.22.1.1	SL Grant reception and SCI transmission
NOTE X:	It is up to UE implementation how the MAC entity knows that the data carried in the logical channel is BRID/DAA. It can be based on the PQI value indication from upper layers. 
[…]
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:
[…]
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>	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 if the data carried in the logical channel is a BRID message:
4> select any pool of resources among the pools of resources configured with sl-A2X-Service set to brid or bridAndDAA, if configured.
3> else if the data carried in the logical channel is a DAA message:
	4> select any pool of resources among the pools of resources configured with sl-A2X-Service set to daa or bridAndDAA, 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;
[…]
====================== End of changes to TS 38.321 ======================
Solution 2 (specify flag in sl-LogicalChannelConfig): TP to RRC and MAC specs
====================== Start of changes to TS 38.321 ======================
5.22.1	SL-SCH Data transmission
5.22.1.1	SL Grant reception and SCI transmission
NOTE X:	The MAC entity expects that brid, daa or bridAndDaa is always configured by RRC for at least one pool of resources in sl-TxPoolSelectedNormal in case that at least a logical channel configured with brid or daa is set to enabled.
[…]
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:
[…]
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>	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 if sl-BRID-DAA is set to brid for the logical channel:
	4> select any pool of resources among the pools of resources configured with sl-A2X-Service set to brid or bridAndDAA, if configured.
3> else if sl-BRID-DAA is set to daa for the logical channel:
	4> select any pool of resources among the pools of resources configured with sl-A2X-Service set to daa or bridAndDAA, 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;
[…]
======================  End of changes to TS 38.321 ======================
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TP for 38.331
[bookmark: _Toc60777522][bookmark: _Toc146781634]–	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
[bookmark: _Hlk148774952]    ]],
    [[
    sl-BWP-PoolConfigA2X-r18             SetupRelease {SL-BWP-PoolConfig-r16}                     OPTIONAL     -- Need M
    ]]
}

SL-BWP-Generic-r16 ::=                   SEQUENCE {
    sl-BWP-r16                               BWP                                                                OPTIONAL,    -- Need M
    sl-LengthSymbols-r16                     ENUMERATED {sym7, sym8, sym9, sym10, sym11, sym12, sym13, sym14}   OPTIONAL,    -- Need M
    sl-StartSymbol-r16                       ENUMERATED {sym0, sym1, sym2, sym3, sym4, sym5, sym6, sym7}        OPTIONAL,    -- Need M
    sl-PSBCH-Config-r16                      SetupRelease {SL-PSBCH-Config-r16}                                 OPTIONAL,    -- Need M
    sl-TxDirectCurrentLocation-r16           INTEGER (0..3301)                                                  OPTIONAL,    -- Need M
    ...
}

-- TAG-SL-BWP-CONFIG-STOP
-- ASN1STOP

	SL-BWP-Config field descriptions

	sl-BWP-DiscPoolConfig
This field indicates the NR sidelink discovery dedicated resource pool configurations on the configured sidelink BWP. The total number of Rx/Tx resource pools configured for communication and discovery does not exceed the maximum number of Rx/Tx resource pool for NR sidelink communication (i.e. maxNrofRXPool-r16/maxNrofTXPool-r16).

	sl-BWP-Generic
This field indicates the generic parameters on the configured sidelink BWP.

	sl-BWP-PoolConfig
This field indicates the resource pool configurations on the configured sidelink BWP.

	sl-BWP-Id
An identifier for this sidelink bandwidth part.

	sl-BWP-PoolConfigA2X
This field indicates the resource pool configurations for A2X services on the configured sidelink BWP. This field does not include sl-TxPoolScheduling 

	sl-BWP-PoolConfigPS
This field indicates the resource pool configurations for power saving on the configured sidelink BWP. This field does not include sl-TxPoolExceptional.



Solution 2 (specify flag in sl-LogicalChannelConfig): TP to RRC and MAC specs
· SL-LogicalChannelConfig 
The IE SL-LogicalChannelConfig is used to configure the sidelink logical channel parameters.
SL-LogicalChannelConfig information element
-- ASN1START
-- TAG-SL-LOGICALCHANNELCONFIG-START

SL-LogicalChannelConfig-r16 ::=            SEQUENCE {
    sl-Priority-r16                            INTEGER (1..8),
    sl-PrioritisedBitRate-r16                  ENUMERATED {kBps0, kBps8, kBps16, kBps32, kBps64, kBps128, kBps256, kBps512,
                                               kBps1024, kBps2048, kBps4096, kBps8192, kBps16384, kBps32768, kBps65536, infinity},
    sl-BucketSizeDuration-r16                  ENUMERATED {ms5, ms10, ms20, ms50, ms100, ms150, ms300, ms500, ms1000,
                                               spare7, spare6, spare5, spare4, spare3,spare2, spare1},
    sl-ConfiguredGrantType1Allowed-r16         ENUMERATED {true}                                                        OPTIONAL,   -- Need R
    sl-HARQ-FeedbackEnabled-r16                ENUMERATED {enabled, disabled }                                          OPTIONAL,   -- Need R
    sl-AllowedCG-List-r16                      SEQUENCE (SIZE (0.. maxNrofCG-SL-1-r16)) OF SL-ConfigIndexCG-r16
                                                                                                                        OPTIONAL,   -- Need R
    sl-AllowedSCS-List-r16                     SEQUENCE (SIZE (1..maxSCSs)) OF SubcarrierSpacing                        OPTIONAL,   -- Need R
    sl-MaxPUSCH-Duration-r16                   ENUMERATED {ms0p02, ms0p04, ms0p0625, ms0p125, ms0p25, ms0p5, spare2, spare1}
                                                                                                                        OPTIONAL,   -- Need R
    sl-LogicalChannelGroup-r16                 INTEGER (0..maxLCG-ID)                                                   OPTIONAL,   -- Need R
    sl-SchedulingRequestId-r16                 SchedulingRequestId                                                      OPTIONAL,   -- Need R
    sl-LogicalChannelSR-DelayTimerApplied-r16  BOOLEAN                                                                  OPTIONAL,   -- Need R
	
    ...,
	
	[[
	sl-BRID-DAA-r18							   ENUMERATED {brid, daa}											  OPTIONAL,   -- Need R	
	]]

}
-- TAG-SL-LOGICALCHANNELCONFIG-STOP
-- ASN1STOP
	SL-LogicalChannelConfig field descriptions

	sl-AllowedCG-List
This restriction applies only when the SL grant is a configured grant. If present, SL MAC SDUs from this logical channel can only be mapped to the indicated configured grant configuration. If the size of the sequence is zero, then SL MAC SDUs from this logical channel cannot be mapped to any configured grant configurations. If the field is not present, SL MAC SDUs from this logical channel can be mapped to any configured grant configurations. If the field sl-ConfiguredGrantType1Allowed is present, only those sidelink configured grant type 1 configurations indicated in this sequence are allowed for use by this sidelink logical channel; otherwise, this sequence shall not include any sidelink configured grant type 1 configuration. Corresponds to "sl-AllowedCG-List" as specified in TS 38.321 [3].

	sl-AllowedSCS-List
If present, indicate the numerology of UL-SCH resources that this sidelink logical channel is mapped to, when checking the SR trigger condition. Corresponds to ' sl-AllowedSCS-List' in TS 38.321 [3].

	sl-BucketSizeDuration
Value in ms. ms5 corresponds to 5 ms, value ms10 corresponds to 10 ms, and so on.

	sl-ConfiguredGrantType1Allowed
If present and set to true, or if the capability lcp-RestrictionSidelink as specified in TS 38.306 [26] is not indicated, SL MAC SDUs from this sidelink logical channel can be transmitted on a sidelink configured grant type 1. Otherwise, SL MAC SDUs from this logical channel cannot be transmitted on a sidelink configured grant type 1. Corresponds to 'sl-configuredGrantType1Allowed' in TS 38.321 [3].

	sl-HARQ-FeedbackEnabled
Network always includes this field. It indicates the HARQ feedback enabled/disabled restriction in LCP for this sidelink logical channel. If set to enabled, the sidelink logical channel will be multiplexed only with a logical channel which enabling the HARQ feedback. If set to disabled, the sidelink logical channel cannot be multiplexed with a logical channel which enabling the HARQ feedback. Corresponds to 'sl-HARQ-FeedbackEnabled' in TS 38.321 [3]. If this field of at least one sidelink logical channel for the UE is set to enabled, sl-PSFCH-Config should be mandatory present in configuration SL-ResourcePool of at least one of the sidelink resource pools.

	sl-LogicalChannelGroup
ID of the sidelink logical channel group, as specified in TS 38.321 [3], which the sidelink logical channel belongs to.

	sl-LogicalChannelSR-DelayTimerApplied
Indicates whether to apply the delay timer for SR transmission for this sidelink logical channel. Set to false if logicalChannelSR-DelayTimer is not included in sl-BSR-Config.

	sl-MaxPUSCH-Duration
If present, indicate the maximum PUSCH duration of UL-SCH resources that this sidelink logical channel is mapped to, when checking the SR trigger condition. Corresponds to "sl-MaxPUSCH-Duration" in TS 38.321 [3].

	sl-PrioritisedBitRate
Value in kiloBytes/s. Value kBps0 corresponds to 0 kiloBytes/s, value kBps8 corresponds to 8 kiloBytes/s, value kBps16 corresponds to 16 kiloBytes/s, and so on.

	sl-Priority
Sidelink logical channel priority, as specified in TS 38.321 [3].

	sl-SchedulingRequestId
If present, it indicates the scheduling request configuration applicable for this sidelink logical channel, as specified in TS 38.321 [3].

	sl-BRID-DAA
If present, it indicates whether the data associated with this logical channel is for a BRID or a DAA message. This is used to select the appropriate resource pool as described in TS 38.321.



