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1 Introduction
During RAN#92e, it has been agreed that the common design for both layer 2 and layer 3 relay has been finished for relay discovery. However, some stage 3 remaining issues are still left for discussion. So, in this contribution, we will further discuss and solve those issues.
2 Discussion
2.1 Resource pool configuration
In Rel-16 NR V2X, RRC CONNECTED UE should report its service interest towards the network by indicating the destination ID list. In that case, the network can know UE’s current transmission service and correspondingly provide resource pool and SL-RB configuration. However, when it comes to Rel-17 NR sidelink relay, if RRC CONNECTED remote/relay UE would like to perform discovery transmission/reception, it should follow a similar principle, i.e., to report its interest in discovery transmission/reception towards the network via SUI message so that the network can configure discovery resource pool, as well as SL-RB for discovery transmission/reception.
[bookmark: _Toc78809146][bookmark: _Toc78966599][bookmark: _Toc79047281][bookmark: _Toc79047798][bookmark: _Toc79047949][bookmark: _Toc79055466][bookmark: _Toc79055655][bookmark: _Toc79074734]UE reports its interest in discovery transmission/reception towards the network via SUI message.
In addition, when discussing NR V2X, it has pointed out several cases for the allowance of using exceptional resource pool. In detail, when the UE is configured with mode 1 resource allocation scheme, it can use the exceptional resource pools if T301, T304, T310 or T311 is running. On the other hand, when the UE is configured with mode 2 resource allocation scheme, it can use the exceptional resource pools if UE does not have available sensing result. 
When it comes to NR sidelink relay, similar principle can be applied to help UE justify whether it can use exceptional resource pool to transmit discovery message. Considering the risky of severe resource fragmentation, the dedicated discovery exceptional resource pool shall not be adopted.
[bookmark: _Toc79055467][bookmark: _Toc79055656][bookmark: _Toc79074735]When the UE is configured with mode 1 resource allocation scheme, it can use the exceptional resource pool to transmit discovery message when T301, T304, T310 or T311 is running.
[bookmark: _Toc79055468][bookmark: _Toc79055657][bookmark: _Toc79074736]When the UE is configured with mode 2 resource allocation scheme, it can use the exceptional resource pool to transmit discovery message when there is no available sensing result in dedicated discovery resource pool or shared resource pool.
[bookmark: _Toc79055469][bookmark: _Toc79055658][bookmark: _Toc79074737]The dedicated discovery exceptional resource pool shall not be adopted.
During the previous two RAN2 meetings, the agreements related to discovery resource pool configuration have been agreed upon, which are listed in the following:
	RAN2 #113e:
Proposal 1	[Easy][19/23] Shared resource pool shall be the baseline for discovery message transmission/reception.RAN2 #114e:
Proposal 6 [discussion]: RAN2 agrees dedicated discovery resource pool is supported besides shared resource pool configuration, whether it is configured is based on network implementation. And PHY layer parameters and design shall reuse the Rel-16 legacy resource pool design (including resource allocation design).
RAN2 agree that the UE selection between dedicated and shared pool can be discussed as a stage 3 issue after RAN#92-e.


It can be found that currently, both discovery resource pool and shared resource pool configuration will configure towards both relay UE and remote UE. In addition, it is previously agreed that both discovery message transmission/reception and relay data transmission/reception can use the shared resource pool. On the other hand, for the discovery resource pool, it is reasonable that it can only be used to transmit discovery messages. Therefore, according to the different usage of the respective resource pool, there would be some impact on UE behavior. 
In detail, for mode 1 UE, according to Rel-16 NR V2X design, multiple resource pools can be configured towards the single UE. The network will indicate the resource pool index in DCI for accurate scheduling. However, if both discovery resource pool and shared resource pool are configured towards the UE, it is natural that the UE should be scheduled within the discovery resource pool for discovery message transmission and be scheduled within the shared resource pool for relay data transmission. However, based on the current sidelink BSR mechanism, it is hard for the network to know the UE’s necessity, i.e., whether the UE needs to transmit discovery messages or relay data traffic. Therefore, the network may perform inaccurate scheduling.
[bookmark: _Toc78205773][bookmark: _Toc78809142][bookmark: _Toc78966585]Based on the current sidelink BSR mechanism, it is hard for the network to know the UE’s necessity, i.e., whether it needs to transmit discovery messages or relay data traffic.
Correspondingly, targeting the above issue, some enhancement should be considered to help relay/remote UE report its resource pool usage or traffic type, i.e., discovery message transmission or relay data transmission, towards the network. To avoid colossal specification impact, the traffic type differentiation can be implemented through the LCGID field carried in SL-BSR MAC CE, i.e., to use a specific LCGID to indicate the necessity of discovery message transmission when reporting SL-BSR MAC CE towards the network.
[bookmark: _Toc78966600][bookmark: _Toc79047282][bookmark: _Toc79047799][bookmark: _Toc79047950][bookmark: _Toc79055470][bookmark: _Toc79055659][bookmark: _Toc79074738][bookmark: _Toc78809148][bookmark: _Toc78966601][bookmark: _Toc79047283][bookmark: _Toc79047800][bookmark: _Toc79047951][bookmark: _Toc79055471][bookmark: _Toc79055660][bookmark: _Toc79074739]A specific LCGID should be used to indicate the necessity of discovery message transmission when reporting SL-BSR MAC CE towards the network.
On the other hand, for mode 2 UE, UE behaviors shall be categorized according to a different scenario:
· Scenario 1: If only shared resource pool is configured towards the relay/remote UE:
In this scenario, UE can select a shared resource pool for both discovery message transmission and relay data transmission.
· Scenario 2: If both shared resource pool and discovery resource pool are configured towards the relay/remote UE:
In this scenario, if a discovery message needs to be transmitted, the discovery resource pool shall be prioritized to be selected by relay/remote UE. If relay data transmission needs to be transferred, a shared resource pool selection shall be prioritized by relay/remote UE.
[bookmark: _Toc78205914][bookmark: _Toc78809149][bookmark: _Toc78966602][bookmark: _Toc79047284][bookmark: _Toc79047801][bookmark: _Toc79047952][bookmark: _Toc79055472][bookmark: _Toc79055661][bookmark: _Toc79074740]If the discovery resource pool is configured, the discovery resource pool shall be selected for discovery message delivery by the UE.
[bookmark: _Toc78809150][bookmark: _Toc78966603][bookmark: _Toc79047285][bookmark: _Toc79047802][bookmark: _Toc79047953][bookmark: _Toc79055473][bookmark: _Toc79055662][bookmark: _Toc79074741][bookmark: _Toc78205915]If the discovery resource pool is not configured, UE uses the shared resource pool for both discovery message transmission and communication data transmission.
[bookmark: _Toc76723204][bookmark: _Toc78187737]2.2 LCP impact
Targeting the LCP issue, most companies widely agree that there is no apparent need to multiplex relay traffic and discovery message. According to the current LCP mechanism, it is per-destination granularity to perform LCP. That is to say, under the premise that discovery resource pool is selected for the UE, if discovery message and relay traffic share the same destination layer 2 ID, UE should select the LCH mapped to the discovery message. On the other hand, if discovery message and relay traffic are configured to use separate destination layer 2 IDs, UE should select the destination ID mapped to the discovery message. However, so far, RAN2 has already agreed that to leave the ID allocation issue to SA2. Currently, according to SA2 progress, the mapping of Prose Service to destination ID to transmit/receive discovery message, as well as sidelink broadcast, groupcast and unicast service, is provisioned to the UE. So, it is up to network implementation on whether the ID space will be collided, as shown in the below reference.
	TS 23.304
[bookmark: _Toc19199065][bookmark: _Toc27821855][bookmark: _Toc36126209][bookmark: _Toc45012533][bookmark: _Toc51753959][bookmark: _Toc51754093][bookmark: _Toc51838920][bookmark: _Toc66692646][bookmark: _Toc66701825][bookmark: _Toc69883483][bookmark: _Toc73625493]5.1.2.1	Policy/Parameter provisioning for 5G ProSe Direct Discovery
The following sets of information for 5G ProSe Direct Discovery over PC5 reference point is provisioned to the UE:
<text omitted>
2)	Parameters used for 5G ProSe Direct Discovery:
-	The mapping of ProSe services (i.e. Application IDs) to Destination Layer-2 ID(s) for sending/receiving initial signaling of discovery messages.
NOTE 2:	The same Destination Layer-2 ID for 5G ProSe Direct Discovery can be mapped to more than one ProSe services.
-	Application identifiers to be used for 5G ProSe Direct Discovery over PC5 interface.
-	Security parameters used for direct discovery over PC5:
Editor's note:	Whether the security parameters can be provided by the PCF and details of security parameters will be determined by SA3 WG.
[bookmark: _Toc66692649][bookmark: _Toc66701828][bookmark: _Toc69883486][bookmark: _Toc73625496]5.1.3.1	Policy/Parameter provisioning for 5G ProSe Direct Communication
The following sets of information for 5G ProSe Direct Communications over PC5 reference point is provisioned to the UE:
<text omitted>
5)	Policy/parameters when NR PC5 is selected:
-	The mapping of ProSe services (i.e. ProSe Application IDs) to radio frequencies with Geographical Area(s).
-	The mapping of ProSe services (i.e. ProSe Application IDs) to Destination Layer-2 ID(s) for broadcast.
-	The mapping of ProSe services (i.e. ProSe Application IDs) to Destination Layer-2 ID(s) for groupcast.
-	The mapping of ProSe services (i.e. ProSe Application IDs) to default Destination Layer-2 ID(s) for initial signalling to establish unicast connection.


In that case, it means from AS layer perspective, the possibility of ID collision issue between sidelink traffic and discovery message shall be considered. 
Correspondingly, additional LCP restrictions to prohibit multiplex of relay traffic and discovery message shall be captured in MAC specification.
	RAN2 #114:
Proposal 11: RAN2 rely on SA2 on the L2 ID design for discovery message. No LS is needed.



[bookmark: _Toc78966586][bookmark: _Toc78205774][bookmark: _Toc78809143][bookmark: _Toc78966587]Whether considering AS layer LCP enhancement shall depend on the upper layer destination layer 2 ID allocation mechanism.
[bookmark: _Toc78809151][bookmark: _Toc78966604][bookmark: _Toc79047286][bookmark: _Toc79047803][bookmark: _Toc79047954][bookmark: _Toc79055474][bookmark: _Toc79055663][bookmark: _Toc79074742][bookmark: _Toc79047287][bookmark: _Toc79047804]Following LCP restrictions shall be considered when discovery resource pool is selected:
· [bookmark: _Toc79047955][bookmark: _Toc79055475][bookmark: _Toc79055664][bookmark: _Toc79074743][bookmark: _Toc79047288][bookmark: _Toc79047805]The LCH mapped to the discovery message shall be selected if there is ID collision issue between discovery message and sidelink data.
· [bookmark: _Toc79047956][bookmark: _Toc79055476][bookmark: _Toc79055665][bookmark: _Toc79074744]The destination ID mapped to the discovery message shall be selected if there is no ID collision issue between discovery message and sidelink data.
3 Conclusion
During this meeting, the remaining issues of relay discovery have been pointed out and discussed. The following observations are provided:
Observation 1:	Based on the current sidelink BSR mechanism, it is hard for the network to know the UE’s necessity, i.e., whether it needs to transmit discovery messages or relay data traffic.
Observation 2:	Whether considering AS layer LCP enhancement shall depend on the upper layer destination layer 2 ID allocation mechanism.
In addition, the following proposals are given out:
Proposal 1:	UE reports its interest in discovery transmission/reception towards the network via SUI message.
Proposal 2:	When the UE is configured with mode 1 resource allocation scheme, it can use the exceptional resource pool to transmit discovery message when T301, T304, T310 or T311 is running.
Proposal 3:	When the UE is configured with mode 2 resource allocation scheme, it can use the exceptional resource pool to transmit discovery message when there is no available sensing result in dedicated discovery resource pool or shared resource pool.
Proposal 4:	The dedicated discovery exceptional resource pool shall not be adopted.
Proposal 5:	A specific LCGID should be used to indicate the necessity of discovery message transmission when reporting SL-BSR MAC CE towards the network.
Proposal 6:	If the discovery resource pool is configured, the discovery resource pool shall be selected for discovery message delivery by the UE.
Proposal 7:	If the discovery resource pool is not configured, UE uses the shared resource pool for both discovery message transmission and communication data transmission.
Proposal 8:	Following LCP restrictions shall be considered when discovery resource pool is selected:
-	The LCH mapped to the discovery message shall be selected if there is ID collision issue between discovery message and sidelink data.
-	The destination ID mapped to the discovery message shall be selected if there is no ID collision issue between discovery message and sidelink data.

