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1 Introduction

This contribution is to discuss how to implement A2X communication into clause 5.8 Sidelink in 38.331[1] and clause 5.10 Sidelink in 36.331[2]. 
2 Discussion
In the latest 38.331[1], there are two things are specified for A2X communication. The one is the definition of A2X communication in clause 3 as below. 
	A2X communication: A communication to support A2X services leveraging PC5 reference points, as defined in TS 23.256 [76]. A2X services are realized by various types of A2X applications, e.g., BRID or DAA.


The other one is the separate resource pool configuration as below example; IEs to define separate SL BWP configuration including BRID/DAA dedicated resource pool configuration in clause 6.3.5.

	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/positioning on one particular sidelink bandwidth part.

SL-BWP-Config information element

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

(omitted)
    sl-BWP-PoolConfigA2X-r18             SetupRelease {SL-BWP-PoolConfig-r16}                              OPTIONAL,  -- Need M
    sl-BWP-PRS-PoolConfig-r18            SetupRelease {SL-BWP-PRS-PoolConfig-r18}                          OPTIONAL   -- Need M

    ]]

}

(omitted) 


The procedures in clause 5.8 and the subclauses of clause 5.8 are specified for AS functionalities to support associated services e.g., V2X communication, ProSe communication, proximity service, positioning by using the terms NR sidelink communication, NR sidelink discovery or NR positioning which indicates the AS functionality. As similar, we understand that the defined procedures in the clause 5.8 and the subclauses of clause 5.8 should be applied to A2X communication. But there is nothing specified about A2X communication with in the clause 5.8 and any subclauses of clause 5.8. Some procedures in the clause 5.8 and the subclauses of clause 5.8 are not applied to A2X communication though, there are examples of subclauses of clause 5.8 as below which can be applied for A2X communication and need some specification texts to support A2X communication.

	5.8.2
Conditions for NR sidelink communication/discovery/positioning operation

The UE shall perform NR sidelink communication/positioning operation only if the conditions defined in this clause are met:

(omitted)
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)
5.8.5
Sidelink synchronisation information transmission for NR sidelink communication/discovery/positioning

(omitted)

5.8.7
Sidelink communication reception

A UE capable of NR sidelink communication that is configured by upper layers to receive NR sidelink communication shall:

(omitted)

5.8.8
Sidelink communication transmission

A UE capable of NR sidelink communication that is configured by upper layers to transmit NR sidelink communication and has related data to be transmitted shall:
(omitted)


Observation 1. Specific UE procedures for A2X communication are missing in clause 5.8 and the subclauses of clause 5.8 in TS 38.331.

Regarding how to implement A2X communication into the associated clauses in clause 5.8, we think that it is not necessary to define all the procedures separately for A2X communication as RAN2 have done for NR sidelink discovery, NR sidelink positioning. As specified in 38.300[3] it is understood that A2X communication relies on broadcast or unicast NR SL communication and only UE autonomous resource selection for NR sidelink communication. In addition, UE performing A2X communication operation can use A2X communication dedicated sidelink resource pool. So we can clarify these points in clause 5.8 instead of specifying all the procedure texts for A2X communication operation.
Observation 2. Existing broadcast or unicast of NR SL communication operation in clause 5.8 and the subclauses of clause 5.8 can be applied for A2X communication except that UE autonomous resource selection only is used for A2X communication and A2X communication dedicated resource pool can be used for A2X communication.
The example text proposal could be as below:

	UE supporting A2X communication shall perform broadcast or unicast of NR sidelink communication operation in clause 5.8 and the subclauses of clause 5.8 except that UE autonomous resource selection only is applied and A2X communication dedicated resource pool can be used for A2X communication operation.


The principle of the discussion above should be applied for LTE-PC5 based A2X communication in 36.331[2] whose baseline is V2X sidelink communication.

The example text proposal for 36.331 could be as below:
	UE supporting A2X communication shall perform V2X sidelink communication operation in clause 5.10 and the subclauses of clause 5.10 except that UE autonomous resource selection only is applied and A2X communication dedicated resource pool can be used for A2X communication operation.


Proposal. To specify UE procedure for A2X communication operation, adopt the TP in Annex A to 38.331 and the TP in Annex B to 36.331.
3 Conclusion

Observation 1. Specific UE procedures for A2X communication are missing in clause 5.8 and the subclauses of clause 5.8 in TS 38.331.

Observation 2. Existing broadcast or unicast of NR SL communication operation in clause 5.8 and the subclauses of clause 5.8 can be applied for A2X communication except that UE autonomous resource selection only is used for A2X communication and A2X communication dedicated resource pool can be used for A2X communication.
Based on the above discussion and observations, RAN2 is asked to discuss and capture the following proposal:
Proposal. To specify UE procedure for A2X communication operation, adopt the TP in Annex A to 38.331 and the TP in Annex B to 36.331.
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Annex A
5.8
Sidelink

5.8.1
General

NR sidelink communication consists of unicast, groupcast and broadcast. For unicast, the PC5-RRC connection is a logical connection between a pair of a Source Layer-2 ID and a Destination Layer-2 ID in the AS. The PC5-RRC signalling, as specified in clause 5.8.9, can be initiated after its corresponding PC5 unicast link establishment (TS 23.287 [55]). The PC5-RRC connection and the corresponding sidelink SRBs and sidelink DRB(s) are released when the PC5 unicast link is released as indicated by upper layers.

For each PC5-RRC connection of unicast, one sidelink SRB (i.e. SL-SRB0) is used to transmit the PC5-S message(s) before the PC5-S security has been established. One sidelink SRB (i.e. SL-SRB1) is used to transmit the PC5-S messages to establish the PC5-S security. One sidelink SRB (i.e. SL-SRB2) is used to transmit the PC5-S messages after the PC5-S security has been established, which is protected. One sidelink SRB (i.e. SL-SRB3) is used to transmit the PC5-RRC signalling, which is protected and only sent after the PC5-S security has been established. One sidelink SRB (i.e. SL-SRB4) is used to transmit/receive the NR sidelink discovery messages.

For unicast of NR sidelink communication, AS security comprises of integrity protection of PC5 signalling (SL-SRB1, SL-SRB2 and SL-SRB3) and user data (SL-DRBs), and it further comprises of ciphering of PC5 signaling (SL-SRB1 only for the Direct Link Security Mode Complete message as specified in TS 24.587 [57] for V2X service or TS 24.554 [72] for Proximity-services, SL-SRB2 and SL-SRB3) and user data (SL-DRBs). The ciphering and integrity protection algorithms and parameters for a PC5 unicast link are exchanged by PC5-S messages in the upper layers as specified in TS 33.536 [60], and applied to the corresponding PC5-RRC connection in the AS. Once AS security is activated for a PC5 unicast link in the upper layers as specified in TS 33.536 [60], all messages on SL-SRB2 and SL-SRB3 and/or user data on SL-DRBs of the corresponding PC5-RRC connection are integrity protected and/or ciphered by the PDCP.

For unicast of NR sidelink communication, if the change of the key is indicated by the upper layers as specified in TS 24.587 [57] or TS 24.554 [72], UE re-establishes the PDCP entity of the SL-SRB1, SL-SRB2, SL-SRB3 and SL-DRBs on the corresponding PC5-RRC connection.
UE supporting A2X communication shall perform broadcast or unicast of NR sidelink communication operation in clause 5.8 and the subclauses of clause 5.8 except that UE autonomous resource selection only is applied and A2X communication dedicated resource pool can be used for A2X communication operation.
NOTE 1:
In case the configurations for NR sidelink communication are acquired via the E-UTRA, the configurations for NR sidelink communication in SIB12 and sl-ConfigDedicatedNR within RRCReconfiguration used in clause 5.8 are provided by the configurations in SystemInformationBlockType28 and sl-ConfigDedicatedForNR within RRCConnectionReconfiguration as specified in TS 36.331 [10], respectively.

NOTE 2:
In this release, there is one-to-one correspondence between the PC5-RRC connection and the PC5 unicast link as specified in TS 38.300[2].

NOTE 3:
All SL-DRBs related to the same PC5-RRC connection have the same activation/deactivation setting for ciphering and the same activation/deactivation setting for integrity protection as specified in TS 33.536 [60].

NOTE 4:
When integrity check failure concerning SL-SRB1 for a specific destination is detected, the UE sends an indication to the upper layers [57].
NOTE 5:
The selection of NULL algorithms means that the PC5 messages are considered protected for the purposes of being allowed to be sent or received.
Annex B

5.10
Sidelink

5.10.1
Introduction

The sidelink communication and associated synchronisation resource configuration applies for the frequency at which it was received/ acquired. Moreover, for a UE configured with one or more SCells, the sidelink communication and associated synchronisation resource configuration provided by dedicated signalling applies for the PCell/ the primary frequency. The sidelink discovery and associated synchronisation resource configuration applies for the frequency at which it was received/ acquired or the indicated frequency in the configuration. For a UE configured with one or more SCells, the sidelink discovery and associated synchronisation resource configuration provided by dedicated signalling applies for the PCell/ the primary frequency / any other indicated frequency.

NOTE 1:
Upper layers configure the UE to receive or transmit sidelink communication on a specific frequency, to monitor or transmit non-PS related sidelink discovery announcements on one or more frequencies or to monitor or transmit PS related sidelink discovery announcements on a specific frequency, but only if the UE is authorised to perform these particular ProSe related sidelink activities.

NOTE 2:
It is up to UE implementation which actions to take (e.g. termination of unicast services, detach) when it is unable to perform the desired sidelink activities, e.g. due to UE capability limitations.

Sidelink communication consists of one-to-many and one-to-one sidelink communication. One-to-many sidelink communication consists of relay related and non-relay related one-to-many sidelink communication. One-to-one sidelink communication consists of relay related and non-relay related one-to-one sidelink communication. In relay related one-to-one sidelink communication the communicating parties consist of one sidelink relay UE and one sidelink remote UE.

Sidelink discovery consists of public safety related (PS related) and non-PS related sidelink discovery. PS related sidelink discovery consists of relay related and non-relay related PS related sidelink discovery. Upper layers indicate to RRC whether a particular sidelink announcement is PS related or non-PS related.

Upper layers indicate to RRC whether a particular sidelink procedure is V2X related or not.

The specification covers the use of UE to network sidelink relays by specifying the additional requirements that apply for a sidelink relay UE and a sidelink remote UE, i.e. for such UEs the regular sidelink UE requirements equally apply unless explicitly stated otherwise.

NOTE 3:
In case the configurations for V2X sidelink communication are acquired from NR, the configurations for V2X sidelink communication in SystemInformationBlockType21, SystemInformationBlockType26, SL-V2X-ConfigDedicated within RRCConnectionReconfiguration used in this clause can be provided by SIB13, SIB14, sl-ConfigDedicatedEUTRA within RRCReconfiguration as specified in TS 38.331 [82], respectively.

UE supporting A2X communication shall perform V2X sidelink communication operation in clause 5.10 and the subclauses of clause 5.10 except that UE autonomous resource selection only is applied and A2X communication dedicated resource pool can be used for A2X communication operation.
