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1	Introduction
In this paper, we discuss aspects related to discovery. 
[bookmark: _Ref178064866]2	Discussions
[bookmark: _Toc61534284]2.1 Discovery configuration
2.1.1 Issue 1: dedicated or shared resource pool

According to RAN2 agreements in RAN2#115, there is the following remaining issue regarding discovery resource pool.

FFS if the network can configure shared and dedicated pool simultaneously.
For mode 1, if agreed that both shared and dedicated resource pools can be configured, it is up to gNB which one the UE should use to transmit discovery message.
For mode 2, if agreed that both shared and dedicated resource pools can be configured, downselect from the following options:
· Left to UE implementation
· Dedicated pool should be prioritised
· Shared pool should be prioritised

Regarding whether the network can configure only dedicated discovery pool via SIB/dedicated RRC signaling/pre-configuration, we think anyway Rel-16 UE needs to be supported, therefore the network shall always provide shared resource pool especially in the SIB. Regarding dedicated RRC signaling, in general, we don’t see the need for the dedicated resource pool for discovery, which may decrease resource utilization issue. If there are few UEs interested in discovery only, the dedicated resource pool will be mostly likely to be underutilized. The similar reason is also valid for pre-configuration. 
As a summary, it is not reasonable to let the network to only configure/signal dedicated discovery resource pool.
[bookmark: _Toc85717762]The network shall not configure only dedicated discovery resource pool.
The network can decide whether to configure only shared resource pool or both dedicated resource pool and shared resource pool for discovery.
[bookmark: _Toc85717763]It is up to network configuration on whether to configure only shared resource pool or both dedicated resource pool and shared resource pool for discovery.
in case a UE is provided with both dedicated resource pool and shared resource pool for discovery transmission, we don’t see clear benefits to force the UE to down select between the dedicated pool and the shared pool. For Mode 2 resource allocation, it is sufficient to leave to UE implementation on how to select the dedicated pool or the shared pool. 
[bookmark: _Toc85717764]For Mode 2 resource allocation, it is left to UE implementation on how to select the dedicated pool or the shared pool for discovery transmission in case both dedicated resource pool and shared resource pool are configured for discovery.
2.1.2 Issue 2: network capability
As highlighted in the following agreements made in RAN2#114, 
Proposal 10: RAN2 to postpone the issue on network capability differentiation to stage 3 ASN.1 discussion.

Proposal 6 [discussion]: RAN2 agree that the UE selection between dedicated and shared pool can be discussed as a stage 3 issue after RAN#92-e.

The following issue remain to be discussed. 

Issue : network capability on how to allow UE to differentiate the following cases
· Network support layer 2/3 relay but does not provide any layer 2/3 relay configuration
· Network does not support layer 2/3 relay

For the issue, RAN2 has concluded in the TR that
The detailed definition of a gNB which is not capable of sidelink relay operation can be left for WI phase but at least should include the case that the gNB does not provide SL relay configuration, e.g., no discovery configuration.
[bookmark: _Toc85717759]It is assumed in the SI phase that a UE determines that a gNB supports SL relay operation if the gNB has provided the corresponding discovery configuration in the SIB. 
However, the situation has changed. It has been agreed in RAN#93 to extend the WID to cover non-relay discovery (i.e., 5G prose direct discovery). In this case, it is reasonable to apply a same discovery configuration in a cell for both relay discovery and non-relay discovery. 

[bookmark: _Toc85717765]A common discovery configuration is applicable to both relay discovery and non-relay discovery
In total, the gNB may need to indicate the following different cases
· The gNB supports non-relay discovery
· The gNB supports relay operation, i.e., relay discovery
· The gNB supports relay operation, i.e., relay discovery, however the gNB doesn’t want to provide configuration for relay operation
· The gNB supports non-relay discovery, however the gNB doesn’t want to provide configuration for non-relay discovery
· The gNB doesn’t support discovery
 
Indicators on whether the gNB support relay discovery and/or non-relay discovery can be introduced in the SIB. Since relay discovery and non-relay discovery shall share a same discovery configuration, indicators can be introduced in the SIB independently of the discovery configuration IE. Combination of presence or absence of the discovery IE with the indicators can distinguish all the different cases.

[bookmark: _Toc85717766]The gNB signals the discovery IE in the SIB12.
[bookmark: _Toc85717767]Indicators on whether the gNB supports relay discovery and/or non-relay discovery are signaled in the SIB (e.g., SIB12) independent of the discovery configuration IE.
In addition, in order to differentiate a gNB which is not capable of SL relay operation from another gNB which is capable of SL relay operation, but does not provide discovery configuration, the gNB can provide an empty IE in the SIB
In this case, if there is no discovery configuration IE in the SIB, but there is an indicator indicating that the gNB supports relay operation in the SIB, then the UE determines that the gNB supports relay operation, but the gNB does not provide discovery configuration.
[bookmark: _Toc85717768]If there is no discovery configuration IE in the SIB, but there is an indicator indicating that the gNB supports relay discovery in the SIB, then the UE determines that the gNB supports relay operation, but the gNB does not provide discovery configuration.

Similarly, we have the following proposal regarding how the UE determines whether the gNB supports non relay discovery but doesn’t provide discovery configuration.

[bookmark: _Toc85717769]If there is no discovery configuration IE in the SIB, but there is an indicator indicating that the gNB supports non-relay discovery in the SIB, then the UE determines that the gNB supports non-relay discovery, but the gNB does not provide discovery configuration.
[bookmark: _Toc85717770]If there is no discovery configuration IE in the SIB, and there is no indicator indicating that the gNB supports relay discovery or non-relay discovery in the SIB, then the UE determines that the gNB doesn’t support discovery.
Further, the UE also needs to be aware whether the gNB is capable of L2 relay or L3 relay. 
Therefore, for a gNB which is capable of SL relay operation, it is necessary to define explicit indicators indicating the relay type that the gNB supports. We therefore think the indicator can be included in the SIB independent of the discovery configuration IE.

[bookmark: _Toc85717771]Introduce an indicator in the SIB indicating relay type independent of the discovery configuration IE.
2.1.3 Issue 3: LCP impact due to discovery
Per current RAN2 agreements, discovery is carried in the SRB4 with the LCH priority 1, meaning that the discovery is sharing the same priority level as other SL SRBs.
In case discovery is assigned with a unique L2 ID, upon obtainment of a SL grant, the MAC layer performs the LCP procedure. In the procedure, the MAC layer first determines a Destination. After that, the MAC layer selects LCHs belonging to the selected Destination. In the existing spec, the UE selects a Destination associated to one of unicast, groupcast and broadcast, having at least one of the MAC CE and the logical channel with the highest priority. If there is no other LCHs with the LCH priority 1, or MAC CE, the UE can just selects the Destination having the discovery LCH, otherwise, it can be left to UE implementation to select a Destination.
[bookmark: _Toc85717760]Discovery is mapped to the SRB4 with the LCH priority 1. 

[bookmark: _Toc85717772]Upon obtainment of a SL grant, UE selects the Destination having discovery LCH if there is no other Destinations having at least one of the MAC CE and the LCH with the LCH priority 1. Otherwise, it is left to UE implementation to select a Destination.

After selecting a Destination having the discovery LCH, UE further selects LCHs associated to the Destination. In this step, if there are other LCHs having the same priority as Discovery, UE needs to determine whether the other LCHs are ok to be multiplexed with the Discovery SDU. This will depend on if the grant belongs to a dedicated discovery resource pool.
Case 1: the SL grant belongs to a discovery dedicated resource pool
In this case, the UE will only map the Discovery SDU to the MAC PDU using the SL grant.
[bookmark: _Toc85717773]For a SL grant belonging to a resource pool dedicated for discovery, in the LCP procedure, UE selects only the LCH carrying the Discovery message.

Case 2: the SL grant belongs to a shared resource pool
In this case, UE can just follow the existing LCP procedure to multiplex SDUs of other LCHs with the Discovery SDU in the same MAC PDU if there are other LCHs are associated with the same destination as discovery.
[bookmark: _Toc85717774]For a SL grant belonging to a shared resource pool, following the existing LCP procedure, UE may multiplex SDUs of other LCHs with the Discovery SDU in the same MAC PDU if there are other LCHs are associated with the same destination as discovery.
2.1.3 Issue 4: non-relay discovery
In RAN#93, it has been agreed to extend the WID to cover the non-relay discovery (i.e. 5G ProSe Direct Discovery). 
For this extension, it is expected that no additional RAN2 efforts are needed. Both non-relay discovery and relay discovery can be carried in the SRB4. It means that they can be treated with the same priority in the AS. No differentiation is needed in AS. Therefore, RAN2 can just conclude to directly reuse all agreements of relay discovery for non-relay discovery.
[bookmark: _Toc85717761]No differentiation of relay discovery in AS is needed. 

[bookmark: _Toc85717775]RAN2 to conform that the agreements of relay discovery can be directly reused for non-relay discovery.
[bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	It is assumed in the SI phase that a UE determines that a gNB supports SL relay operation if the gNB has provided the corresponding discovery configuration in the SIB.
Observation 2	Discovery is mapped to the SRB4 with the LCH priority 1.
Observation 3	No differentiation of relay discovery in AS is needed.
Based on the discussion in the previous sections we propose the following:
Proposal 1	The network shall not configure only dedicated discovery resource pool.
Proposal 2	It is up to network configuration on whether to configure only shared resource pool or both dedicated resource pool and shared resource pool for discovery.
Proposal 3	For Mode 2 resource allocation, it is left to UE implementation on how to select the dedicated pool or the shared pool for discovery transmission in case both dedicated resource pool and shared resource pool are configured for discovery.
Proposal 4	A common discovery configuration is applicable to both relay discovery and non-relay discovery
Proposal 5	The gNB signals the discovery IE in the SIB12.
Proposal 6	Indicators on whether the gNB supports relay discovery and/or non-relay discovery are signaled in the SIB (e.g., SIB12) independent of the discovery configuration IE.
Proposal 7	If there is no discovery configuration IE in the SIB, but there is an indicator indicating that the gNB supports relay discovery in the SIB, then the UE determines that the gNB supports relay operation, but the gNB does not provide discovery configuration.
Proposal 8	If there is no discovery configuration IE in the SIB, but there is an indicator indicating that the gNB supports non-relay discovery in the SIB, then the UE determines that the gNB supports non-relay discovery, but the gNB does not provide discovery configuration.
Proposal 9	If there is no discovery configuration IE in the SIB, and there is no indicator indicating that the gNB supports relay discovery or non-relay discovery in the SIB, then the UE determines that the gNB doesn’t support discovery.
Proposal 10	Introduce an indicator in the SIB indicating relay type independent of the discovery configuration IE.
Proposal 11	Upon obtainment of a SL grant, UE selects the Destination having discovery LCH if there is no other Destinations having at least one of the MAC CE and the LCH with the LCH priority 1. Otherwise, it is left to UE implementation to select a Destination.
Proposal 12	For a SL grant belonging to a resource pool dedicated for discovery, in the LCP procedure, UE selects only the LCH carrying the Discovery message.
Proposal 13	For a SL grant belonging to a shared resource pool, following the existing LCP procedure, UE may multiplex SDUs of other LCHs with the Discovery SDU in the same MAC PDU if there are other LCHs are associated with the same destination as discovery.
Proposal 14	RAN2 to conform that the agreements of relay discovery can be directly reused for non-relay discovery.
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