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Introduction

During RAN2#112e meeting, following agreements related to sidelink discovery had been reached:
Agreements:

Proposal1: To send a LS to SA2 to consult whether discovery message could be taken as PC5-S signalling or other new signalling in upper layer.  This can be included in R2-2010862 (offline discussion [601]).

Proposal2: Solution to differentiate discovery message in AS layer is also applicable for U2U relay

Proposal3: Both solutions of separate and shared resource pool (compared to data transmission resource pool) are captured in TR. They can be discussed in WI phase.

Proposal4: Discovery messages should be treated equally in terms of channel prioritization in LCP within the separate resource pool.

Proposal 5: For shared resource pool, to introduce a new LCID for discovery message i.e. it is taken as a new SL SRB

Proposal 9: L3 U2N relay UE is allowed to transmit discovery message based on at least pre-configuration when it is connected to a non_SL Relay_Capable gNB whose serving carrier is not shared with SL carrier. Detailed definition of non_SL Relay_Capable gNB 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.

Proposal 10: L2 U2N relay UE should be always connected to a SL Relay Capable gNB for relay operation including transmission of discovery message

Proposal11: Remote UE supporting L2 relay is allowed to transmit discovery message (at least by preconfiguration) when it is directly connected to a non_SL Relay_Capable gNB whose serving carrier is not shared with SL carrier.

Proposal 12: Remote UE supporting L3 relay is allowed to transmit discovery message on its own based on at least pre-configuration when it is connected to a non-SL Relay_Capable gNB whose serving carrier is not shared with SL carrier. Detailed definition of non_SL Relay_Capable gNB can be left for WI phase.

Proposal 14: for L3 solution, it is not feasible for serving gNB to configure an out of coverage remote UE with radio configuration for transmission of discovery message

Proposal15: No additional network configuration is needed for measurement by remote UE in RRC_IDLE or RRC_INACTIVE.

Proposal16: For U2U relay operation, relay UE or remote UE is allowed to transmit discovery message when it is triggered by upper layer.

Proposal 17: Both remote UE and relay UE in U2U relay can rely on pre-configuration unless relevant radio configuration is provided by network, either via system information or dedicated signalling

In this contribution, we will discuss the remaining issues such as protocol stack of discovery message, discovery related  configuration for Remote UE, the priority and the LCID of discovery message.
Discussion
Protocol stack of discovery message
Based on the Reply LS [1] on Direct Discovery, SA2 agreed that direct discovery message will be taken as new signalling in ProSe layer separately from PC5-S signalling. ProSe layer will indicate to AS layer whether the signalling is discovery message or PC5-S signalling. As we know, PC5-S is located on top of PDCP, RLC and MAC sublayers, and the physical layer in the control plane protocol stack for SCCH for PC5-S messages. Since the direct discovery message is taken as new signalling in ProSe layer separately from PC5-S signalling, the Protocol stack of direct discovery message can be depicted as Figure 1, in which the Discovery message is located on top of PDCP, RLC and MAC sublayers.
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Figure 1: protocol stack for direct discovery message
Capture the protocol stack of discovery message as shown in Figure 1 into TR 38.836.
Configuration for Remote UE out of coverage
According to the agreements in RAN2#112e meeting, for Remote UE out of coverage, it is FFS whether transmission of discovery message is based on configuration from network if the Remote UE is already connected with network through a Relay UE. As we know, for Remote UE supporting L2 UE-to-Network Relay which is out of coverage and connected to a gNB indirectly, it is feasible for the serving gNB to provide radio configuration to transmit discovery message.

Moreover, in our opinion, we think it will be beneficial to make the remote UE under the control of the gNB if it is already connected with network through a Relay UE. Then the gNB can provide better configuration for discovery and communication than pre-configuration such as improving resource utilization efficiency.
Observation 1：It is feasible for the serving gNB to provide radio configuration to transmit discovery message for Remote UE supporting L2 UE-to-Network Relay if the Remote UE is already connected with network through a Relay UE. 

Observation 2:  It will be beneficial to make the remote UE under the control of the gNB since the gNB can provide better configuration for discovery and communication than pre-configuration such as improving resource utilization efficiency.
For Remote UE out of coverage, transmission of discovery message is based on configuration from network if the Remote UE is already connected with network through a Relay UE.
Configuration for Remote UE in RRC_CONNECTED

According to the agreements in RAN2#112e meeting, For Remote UE in RRC_CONNECTED, the detail of configuration provided by serving gNB is FFS. 

As we know, in LTE, for Remote UE in RRC_CONNECTED, it may be configured with commTxResources and whether the UE is allowed to transmit relay related sidelink communication using the configured dedicated transmission resources. In our opinion, the similar configuration shall be reused for NR sidelink remote UE.

Observation 3: In LTE, for Remote UE in RRC_CONNECTED, it may be configured with commTxResources and whether the UE is allowed to transmit relay related sidelink communication using the configured dedicated transmission resources.
For Remote UE in RRC_CONNECTED, it may be configured with dedicated transmission resources and whether the UE is allowed to transmit remote UE related sidelink communication using the configured dedicated transmission resources.
The priority of discovery message

Considering that the collision between SL and UL is possible for both separate and shared resource pool, it is apparently SL/UL prioritization is always needed. According to the agreements in RAN2#112e meeting, For shared resource pool, to introduce a new LCID for discovery message i.e. it is taken as a new SL SRB.  Therefore,  it is  feasible to configure a different priority value for the discovery message from the other SL SRB i.e. priority value>1  for shared resource pool. For separate resource pool, it is also feasible to configure a different priority value for the discovery message from the other SL SRB, i.e. priority value>1.
Observation 4: It is feasible to configure a different priority value (i.e. priority value>1) for the discovery message for both separate and shared resource pool from the other SL SRBs. 
As we know, in LTE sidelink discovery, in case Sidelink Discovery Gap is not configured, the PC5 sidelink discovery announcement/monitoring has the lowest priority. In case Sidelink Discovery Gap is configured, PC5 sidelink discovery announcement/monitoring is prioritized over PC5 sidelink communication transmission/reception. Therefore, if Sidelink Discovery Gap is supported, the  priority value of discovery message is different for the case that  Discovery Gap is not configured and the case that  Discovery Gap is configured. Moreover, it is not reasonable to make the discovery message has fixed priority value. We think following two options can be considered:
Option1: similar as LTE, configure Sidelink Discovery Gap.
Option2: configure dedicated priority value for discovery message without Sidelink Discovery Gap. 

However, considering that there is only one carrier used for NR sidelink communication, it is not necessary to configure Sidelink Discovery Gap like LTE. The option2 seems better since it is more flexible and simple.

RAN2 is suggested to configure a dedicated priority value for discovery message which can be different from other SL SRBs.
LCID for dedicated resource pool
According to the agreements in RAN2#112e meeting, For shared resource pool, to introduce a new LCID for discovery message. For separate resource pool, it seems not necessary to introduce a new LCID for discovery message since the discovery message can be identified by different resource pool. However, if discovery message is configured with different LCID for separate and shared resource pool, it may increase implementation complexity for the UE to decides which LCID shall be used for the discovery message. Therefore, to make the implementation simple and unify, the introduced new LCID for the discovery message shall be used for both separate and shared resource pool. 
Observation 5: If different LCID is used for discovery message for separate and shared resource pool, it may increase implementation complexity for the UE to decides which LCID shall be used for the discovery message based on the resource pool currently used. 

The introduced new LCID for the discovery message shall be used for both separate and shared resource pool. 
Conclusion

Based on the analysis provided above, we have the following observations and proposals:

Observation 1：It is feasible for the serving gNB to provide radio configuration to transmit discovery message for Remote UE supporting L2 UE-to-Network Relay if the Remote UE is already connected with network through a Relay UE. 

Observation 2:  It will be beneficial to make the remote UE under the control of the gNB since the gNB can provide better configuration for discovery and communication  than pre-configuration such as improving resource utilization efficiency.

Observation 3: During LTE, for Remote UE in RRC_CONNECTED, it may be configured with commTxResources and whether the UE is allowed to transmit relay related sidelink communication using the configured dedicated transmission resources.

Observation 4: It is feasible to configure a different priority value (i.e. priority value>1) for the discovery message for both separate and shared resource pool from the other SL SRBs. 

Observation 5: If different LCID is used for discovery message for separate and shared resource pool, it may increase implementation complexity for the UE to decides which LCID shall be used for the discovery message based on the resource pool currently used. 
Capture the protocol stack of discovery message as shown in Figure 1 into TR 38.836.
For Remote UE out of coverage,  transmission of discovery message is based on configuration from network if the Remote UE is already connected with network through a Relay UE.
For Remote UE in RRC_CONNECTED, it may be configured with dedicated transmission resources and whether the UE is allowed to transmit remote UE related sidelink communication using the configured dedicated transmission resources.
RAN2 is suggested to configure a dedicated priority value for discovery message which can be different with other SL SRB.
The introduced new LCID for the discovery message shall be used for both separate and shared resource pool. 
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