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1.  Introduction
In RAN2 the resource pool for relay discovery message transmission/reception was discussed and the following agreements were achieved.
In RAN2 #113bis-e meeting:
Proposal 1	[Easy][19/23] Shared resource pool shall be the baseline for discovery message transmission/reception.
In RAN2 #114e meeting:
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).
In this contribution, we will have a discussion on resource pool for discovery message transmission/reception from stage3 perspective and some related proposals will be provided. 
2.  Discussion
In Rel-16, up to 8 Tx resource pools (RPs) are supported for NR sidelink communication [1]. RAN2 agreed that shared resource pool shall be the baseline for discovery message transmission/reception, but it is not clear whether by default all the configured Tx RPs are shared for discovery and normal SL communication.
In our understanding, there can be two options from the perspective of stage3:
· Option1: by default all the existing Tx RPs are shared for discovery and SL communication
· Option2: extra indication is introduced to indicate whether the Tx RP is shared
In Option2, the UE is only allowed to perform discovery message transmission/reception on the indicated Tx RP. Comparing with Option1, it is beneficial for UE power saving in case the UE is only interested in discovery message and such design enables network control on the discovery RP configuration.
If it is agreed that only the indicated Tx RP is shared, that means if no Tx RP is indicated as shared RP and no dedicated RP is configured, the UE is not able to perform discovery message transmission/reception.
In addition, if there is Tx RP indicated as shared RP and no dedicated RP is configured, the UE can only perform discovery message transmission/reception on the indicated shared RP.
Proposal 1a: RAN2 to decide whether by default all the Tx RPs are shared for discovery and SL communication, or only the indicated Tx RP is shared.
Proposal 1a: If it is agreed that only the indicated Tx RP is shared, the UE is not able to perform discovery message transmission/reception in case there is no indicated shared Tx RP nor dedicated discovery RP.
Proposal 1b: If it is agreed that only the indicated Tx RP is shared, the UE can only perform discovery message transmission/reception on the indicated shared RP in case shared RP is indicated and dedicated discovery RP is not configured.
RAN2 also agreed that dedicated discovery RP is supported besides shared RP and this dedicated discovery RP is only used for discovery message transmission/reception. However, as mentioned above, up to 8 Tx RPs are supported in Rel-16 and correspondingly, there is a 3-bits RP index in DCI format 3_0 which is used to schedule SL grant(s) for UE [2].
Observation 1: Up to 8 Tx RPs are supported in Rel-16 and correspondingly there is a 3-bits long RP index field in DCI format 3_0 which is used to schedule SL grant(s) for UE.
When dedicated discovery RP is introduced, which in our understanding supports Mode1 scheduling, there can be up to 9 Tx RPs in total. It means the current DCI introduced in Rel-16 for SL grant scheduling cannot be reused without any restriction. To solve this problem, there can be two solutions:
· Solution1: Introduce new DCI, e.g., to used for scheduling resource on discovery RP
· Solution2: ensure the total number of Tx RPs is less than 9 by network implementation
Considering there is no objective for RAN1 and most companies do not want involve any RAN1 change, we would like to adopt Solution2. In this case, the dedicated discovery RP should be numbered together with the normal Tx RPs.
Proposal 2: To support scheduling dedicated discovery RP, it is up to network implementation to ensure the total number of dedicated discovery RP and normal Tx RPs is less than 9.
When dedicated discovery RP is configured and shared RP is not configured, it is quite clear that the UE shall only use the dedicated discovery RP. While, it is not clear whether the shared RP and dedicated discovery RP can be configured together.
In our understanding, the motivation of dedicated discovery RP is for UE power saving. Keeping this in mind, it is not a reasonable network implementation to provide both configurations to UE. Therefore, we think it is better not to support simultaneous configuration of shared RP and dedicated discovery RP.
Proposal 3: Simultaneous configuration of shared RP and dedicated discovery RP is not supported.
Proposal 4: UE can only perform discovery message transmission/reception on dedicated discovery RP if dedicated discovery RP is configured.
To support the configuration of dedicated discovery RP, the UE shall inform gNB what is needed. In details, for now when UE informs the cast type of each destination ID in SidelinkUEInformation to gNB. Based on this, the gNB is not able to know whether the destination ID with broadcast is for normal sidelink communication or sidelink discovery transmission. In this case, gNB may not configure UE with dedicated discovery RP which cause the UE fails to perform discovery transmission. To solve this, the UE needs to inform the gNB whether the destination ID is used for discovery message transmission.
Proposal 5: UE shall inform gNB whether the destination ID is for discovery message transmission in SidelinkUEInformation message.
Similar to normal sidelink communication, the UE may also need to broadcast the discovery message periodically. In this case, the SL configured grant in the dedicated discovery RP is a good choice to support such periodic transmission. However, in current UEAssistanceInformation message, the UE needs to report trafficPeriodicity, timingOffset, messageSize and sl-QoS-FlowIdentity. However, discovery message is a PC5-S signal, there is no SL QoS flow ID associated. And to enable the gNB to distinguish the requirement for normal sidelink communication and sidelink discovery communication to provide appropriate RP configuration, we think UE shall provide separate information in UEAssistanceInformation for sidelink discovery.
Proposal 6: Separate information should be added to UEAssistanceInformation to request SL configured grant for sidelink discovery transmission.
From MAC perspective, for discovery message transmission, there shall be some change in LCP procedure. In details,  regardless in Mode1 or Mode2, the UE needs to determine whether the SL grant belongs to shared RP or dedicated discovery RP, i.e., whether the SL grant can be used for discovery message transmission. In general, the UE shall:
· if SL grant  belongs to shared RP, select the destination based on the priority of LCHs which has data available;
· if SL grant  belongs to dedicated discovery RP, select destination for discovery;
· else, select destination other than that for discovery.
Proposal 7: Upon reception of a SL grant, the UE shall:
· if SL grant  belongs to shared RP for discovery, select the destination based on the priority of LCHs which has data available;
· if SL grant  belongs to dedicated discovery RP for discovery, select destination for discovery;
· else (RP not for discovery), select destination other than that for discovery.
In case of Mode2, the UE shall perform SL RP (re)selection when data is available in LCH as specified in Rel-16. For discovery message transmission, if it is available in LCH, UE shall select the shared RP or dedicated discovery RP. If both discovery message and normal SL communication data are available, it can be left to UE implementation to select RP for discovery message or not.
Proposal 8: UE in Mode2 shall select the shared RP or dedicated discovery RP if UE only has discovery message to transmit.
Proposal 9: If both discovery message and normal SL communication data are available, it can be left to UE implementation.
3. Conclusion
In this contribution, we have a discussion on the remaining issue on relay discovery and the following proposals were provided:
Proposal 1a: RAN2 to decide whether by default all the Tx RPs are shared for discovery and SL communication, or only the indicated Tx RP is shared.
[bookmark: _GoBack]Proposal 1a: If it is agreed that only the indicated Tx RP is shared, the UE is not able to perform discovery message transmission/reception in case there is no indicated shared Tx RP nor dedicated discovery RP.
Proposal 1b: If it is agreed that only the indicated Tx RP is shared, the UE can only perform discovery message transmission/reception on the indicated shared RP in case shared RP is indicated and dedicated discovery RP is not configured.
Observation 1: Up to 8 Tx RPs are supported in Rel-16 and correspondingly there is a 3-bits long RP index field in DCI format 3_0 which is used to schedule SL grant(s) for UE.
Proposal 2: To support scheduling dedicated discovery RP, it is up to network implementation to ensure the total number of dedicated discovery RP and normal Tx RPs is less than 9.
Proposal 3: Simultaneous configuration of shared RP and dedicated discovery RP is not supported.
Proposal 4: UE can only perform discovery message transmission/reception on dedicated discovery RP if dedicated discovery RP is configured.
Proposal 5: UE shall inform gNB whether the destination ID is for discovery message transmission in SidelinkUEInformation message.
Proposal 6: Separate information should be added to UEAssistanceInformation to request SL configured grant for sidelink discovery transmission.
Proposal 7: Upon reception of a SL grant, the UE shall:
· if SL grant belongs to shared RP for discovery, select the destination based on the priority of LCHs which has data available;
· if SL grant belongs to dedicated discovery RP for discovery, select destination for discovery;
· else (RP not for discovery), select destination other than that for discovery.
Proposal 8: UE in Mode2 shall select the shared RP or dedicated discovery RP if UE only has discovery message to transmit.
Proposal 9: If both discovery message and normal SL communication data are available, it can be left to UE implementation.
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