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Introduction
During RAN2-111e meeting, following agreements has been reached and some FFS is left.
	Discovery message is carried over SL SRB with control plane protocol stack  similar or identical to PC5-S (PC5-S/PDCP/RLC/MAC/PHY). FFS whether new SL SRB is introduced for discovery message.

Solution is needed to differentiate discovery message in AS layer from existing SL signalling or traffic.
For U2N Relay, Relay UE in CONNECTED state is allowed to transmit/receive discovery message if sidelink communication configuration is provided from network.  FFS for the case that the serving gNB is not SL-capable (if applicable).

for U2N Relay, Remote UE in IDLE/INACTIVE state is allowed to transmit/receive discovery message when signal strength of Uu interface is lower than one configured threshold by network.  FFS the details of the idle measurements and possible additional network configuration.

for U2N Relay, whether Remote UE in CONNECTED state is allowed to transmit/receive discovery is based on configuration provided by serving gNB and detail is FFS. FFS for the case that the serving gNB is not SL-capable (if applicable).

for U2N Relay, Remote UE out of coverage is always allowed to transmit/receive discovery message based on pre-configuration in the initial access case (i.e. not already connected through Relay). FFS whether based on configuration from network in case the Remote UE is already connected through a Relay.


In this contribution, we will further discuss the left FFS issues based on above agreements.
 Discussion 
Relay discovery resource pool
According to LTE D2D Relay specification, if the UE starts the Relay function in the RRC idle state, the Relay UE determines whether the serving cell broadcasts the transmitting resource pool for Relay discovery. If yes, the Relay UE can perform Relay discovery in the idle state. If not, the Relay UE needs to enter the RRC connected state to request for Relay discovery resources to perform Relay discovery. For the Relay UE with model B, if the serving cell broadcasts the transmitting resource pool for Relay discovery, the Relay UE can perform Relay discovery in the RRC idle state. Otherwise, the Relay can monitor the Relay discovery Solicitation message in the RRC idle state according to the receiving resource pool broadcast by the serving cell. Only when the Relay UE needs to send the Response message, it will enter the RRC connection state and request for Relay discovery resources to send Relay response message. On the other hand, if the UE starts the Relay function in the RRC connected state, the Relay UE can only request the transmission resources for Relay discovery through dedicated RRC signaling. 

When it comes to NR sidelink Relay, the similar mechanism can be considered. However, since there is no specific discovery resource pool exists for NR sidelink, RAN2 is suggested to introduce a specific discovery resource pool for Relay discovery considering the following reasons:

The discovery message may need different power control mechanism; 

The discovery message may have fixed transmission period, and the UE may need to monitor the discovery message all the times,  using a separate resource pool for discovery message can help to reduce monitoring time duration for the UE to save power;
The discovery message can be implicitly differentiated by the separate relay discovery resource pool. 

It is suggested to introduce a dedicated discovery resource pool for Relay discovery.
SL SRB for discovery message
According to R16 NR sidelink, three types of SCCHs are defined to transmit different PC5-S messages: SL SRB0 is used for the sidelink signaling radio bearer of unprotected PC5-S message (e.g. Direct Communication Request, TS 23.287 [55]); SL SRB1 is used for the sidelink signaling radio bearer of PC5-S message establishing PC5-S security (e.g. Direct Security Mode Command and Direct Security Mode Complete); SL SRB2 is used for the sidelink signaling radio bearer of protected PC5-S message. In addition, SL SRB3 is used for the sidelink signaling radio bearer of PC5-RRC messages. Considering the Security Mode is not active during Relay discovery procedure, if no new SL SRB is introduced for Relay discovery message, the Relay discovery message can only be carried by SL SRB0. 

Moreover, according to current NR sidelink specification, the priority value of all the SL SRB is fixed as ‘1’. If current SL SRB is used to carry the Relay discovery message, the priority value of the Relay discovery message is also ‘1’, which means the Relay discovery message may be prioritized over sidelink communication if they cannot be simultaneously transmitted. However, this may bring additional delay and even data loss for sidelink communication while there may be no UE monitoring Relay discovery message. Therefore we think configuring the highest priority for the Relay discovery message is not suitable. It is better to introduce a new SL SRB to carry Relay discovery message.

Observation 1: if current SL SRB is used to carry the Relay discovery message, the priority value of the Relay discovery message is also ‘1’. However, this may bring additional delay and even data loss for sidelink communication since there maybe no UE monitors Relay discovery message.

It is suggested to introduce a new SL SRB to carry Relay discovery message.
The serving gNB is not SL-capable

During RAN2 111e meeting, it is agreed that for U2N Relay, Relay UE in CONNECTED state is allowed to transmit/receive discovery message if sidelink communication configuration is provided from network.  FFS for the case that the serving gNB is not SL-capable (if applicable). For this issue, there may be following three understandings:
Case1: the serving gNB is not SL-capable  but is SL-Relay-capable;

Case2: the serving gNB is neither SL-capable nor SL-Relay-capable;

Case3: the serving gNB is SL-capable, but is not SL-Relay-capable.
In our opinion, Case 1 seems strange, we cannot find any reason that the serving gNB is not SL-capable, but is SL-Relay-capable. It is suggested not to consider this case. We will only consider the other two cases.

It is not suggested to consider the case that the serving gNB is not SL-capable, but is SL-Relay-capable.
For L3 Relay solution, gNB is not aware of the existence of Remote UE. Even if gNB is not SL capable, Relay operation can be  feasible. The only issue is whether the Relay UE connected to gNB  can rely on pre-configuration to transmit discovery message. According to current specification,  in order to avoid interference, the UE can be allowed to transmit discovery message based on pre-configuration only when the UE is out of coverage for NR sidelink carrier. We suggest to follow the same rules, that means, if the serving gNB is not SL-capable, the UE can be allowed to transmit discovery message based on pre-configuration only when the UE is out of coverage for NR sidelink carrier. 

Similarly, for the Remote UE, if the serving gNB is not SL-capable, the Remote UE can be allowed to transmit discovery message based on pre-configuration only when the UE is out of coverage for NR sidelink carrier. 

For L3 Relay solution, if the serving gNB is not SL-capable, both the Relay UE and the Remote UE can be allowed to transmit discovery message based on pre-configuration only when the UE is out of coverage for NR sidelink carrier. 
For L2 Relay solution, Remote and Relay UE are visible from gNB since E2E protocol is Uu PDCP protocol layer. So if the serving gNB is not SL-capable, it means the gNB will neither provide sidelink resource for sidelink discovery nor active the Relay function for the Relay UE.  Thus, the serving cell will not provide SL Relay service and the Relay UE is not allowed to transmit discovery message. Similarly, the Remote UE is also not allowed to transmit discovery message.
For L2 Relay solution, if the serving gNB is not SL-capable, both the Relay UE and the Remote UE are not allowed to transmit discovery message.
Configuration for Remote UE
During RAN2 111e meeting, it is agreed that for U2N Relay, Remote UE out of coverage is always allowed to transmit/receive discovery message based on pre-configuration in the initial access case (i.e. not already connected through Relay). FFS whether based on configuration from network in case the Remote UE is already connected through a Relay.
For L2 Relay solution, Remote and Relay UE are visible from gNB, the gNB can send RRC signaling to Remote UE via Relay UE, so it is feasible and reasonable for the Remote UE to receive and use the RRC configuration from the network in case it is already connected through a Relay.

For L2 Relay solution, Remote UE can receive and use the RRC reconfiguration from the network via a Relay in case it is connected through a Relay.
For L3 Relay solution, gNB is not aware of existence of Remote UE, the gNB will send RRC signaling to a dedicated Remote UE via Relay UE. However, considering that the Remote and Relay UE will establish PC5 RRC link, it is feasible for the Relay UE to send sidelink related configuration to the Remote UE via SL RRC signaling. Therefore, if the gNB configures sidelink related configuration via SIB, it is suggested that Relay UE forwards the sidelink related configuration to the Remote UE via SL RRC signaling.
Observation 2: Since PC5 RRC is established between the Remote UE and Relay UE, it is feasible for the Relay UE to send sidelink related configuration (if configured in the SIB) to the Remote UE via SL RRC signaling. 

For L3 Relay solution, RAN2 is suggested to consider that Relay UE sends sidelink related configuration (if configured in the SIB) to the Remote UE via SL RRC signaling.
Link maintenance between Relay UE and Remote UE 

Furthermore, after the Relay discovery procedure is finished, the Remote UE shall select/reselect a Relay UE. Then the Relay UE and Remote UE shall establish sidelink uncast link connection. 

Considering the Remote UE may perform SL RSRP measurement on the unicast link between the Relay and Remote UE all the times, the SL RSRP measurement result can be used to evaluate the link quality between the Relay and Remote UE. Then it seems unnecessary to perform the Relay discovery message measurement additionally if the Remote UE has established sidelink unicast connection with the Relay UE. 

Moreover, if the SL RSRP measurement result between the Relay and Remote UE is below a configured threshold, the Relay reselect can be triggered.
SL RSRP measurement result is used to evaluate the link quality between the Relay UE and Remote UE. In addition, if the SL RSRP is below a configured threshold, the Relay re-selection shall be triggered.
Conclusion
Based on the analysis provided above, we have the following observation and proposals:

Observation 1: if current SL SRB is used to carry the Relay discovery message, the priority value of the Relay discovery message is also ‘1’. However, this may bring additional delay and even data loss for sidelink communication since there maybe no UE monitors Relay discovery message.
Observation 2: Since PC5 RRC is established between the Remote UE and Relay UE, it is feasible for the Relay UE to send sidelink related configuration (if configured in the SIB) to the Remote UE via SL RRC signaling. 
It is suggested to introduce a dedicated discovery resource pool for Relay discovery
 It is suggested to introduce a new SL SRB to carry Relay discovery message.
It is not suggested to consider the case that the serving gNB is not SL-capable, but is SL-Relay-capable.
For L3 Relay solution, if the serving gNB is not SL-capable, both the Relay UE and the Remote UE can be allowed to transmit discovery message based on pre-configuration only when the UE is out of coverage for NR sidelink carrier. 
For L2 Relay solution, if the serving gNB is not SL-capable, both the Relay UE and the Remote UE are not allowed to transmit discovery message.
For L2 Relay solution, Remote UE can receive and use the RRC configuration from the network via a Relay in case it is connected through a Relay.
For L3 Relay solution,  RAN2 is suggested to consider that Relay UE sends sidelink related configuration (if configured in the SIB) to the Remote UE via SL RRC signaling.
SL RSRP measurement result is used to evaluate the link quality between the Relay UE and Remote UE. In addition, if the SL RSRP is below a configured threshold, the Relay re-selection shall be triggered.
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