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Introduction

During  RAN2#113bis-e Meeting, the relay discovery was discussed and a lot of agreements have been reached [1]. In this contribution, we will focus on the FFS issues for relay discovery and present our solutions.
Discussion
SL-SRB4 for discovery message
During RAN2#113bis-e meeting, it was agreed that one new SL-SRB4 is used for all discovery messages and its parameters will be fixed and defined as SCCH configuration in 38.331. It is FFS on the LCH priority. As far as we know, the following SL-SRBs has been introduced in Rel-16. All the legacy SL-SRBs use specified configuration. The signaling carried on these SL-SRBs and the logical channel priority are listed as follows:
SL-SRB0: used for the sidelink signalling radio bearer of unprotected PC5-S message. Logical channel priority is set to 1. 
SL-SRB1: used for the sidelink signalling radio bearer of PC5-S message establishing PC5-S security (e.g. Direct Security Mode Command and Direct Security Mode Complete). Logical channel priority is set to 1.
SL-SRB2: used for the sidelink signalling radio bearer of protected PC5-S message. Logical channel priority is set to 1.
SL-SRB3: used for the sidelink signalling radio bearer of PC5-RRC message. Logical channel priority is set to 1.
As we can see,  the logical channel priorities of SL-SRB0/1/2/3 are all fixed to 1. We can follow the same design for the SL-SRB4, i.e. use specified configuration with logical channel priority as 1.   

Proposal 1: Specified configuration is used for the SL-SRB4 for discovery message. The logical channel priority can be set to 1. 

Discovery resource pool and discovery transmission power control
It has been agreed in RAN2#113bis meeting that shared resource pool shall be taken as the baseline for discovery message transmission/reception. But whether to support the separate resource pool is still FFS. In our opinion, the dedicated discovery resource pool should be supported. For a given gNB, it can be up to implementation whether to configure shared resource pool or dedicated resource pool. Shared resource pool may help to improve spectrum efficiency while separate resource pool is more power efficient for UE. For example, UE may be only interested in the discovery monitoring and separate discovery resource pool may reduce the number of resources that UE should monitor. Although separated resource pool is suggested for discovery message transmission/reception, we think the PHY layer parameters and design should reuse the Rel-16 legacy resource pool design since there is no RAN1 TU to discuss potential enhancement for discovery resource pool. 
Proposal 2: It is suggested to support the separated discovery resource pool which reuse the Rel-16 legacy resource pool design.
The transmission power for discovery message transmission was also discussed. As far as we know, the transmission power of out of coverage SL UE is impacted by the Pcmax and CBR of the resource pool. For the in coverage SL UE, the transmission power for SL UE is additionally impacted by the DL path loss with gNB. Moreover, for the SL unicast transmission, the transmission power of SL UE is further impacted by the SL path loss. 
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is SL path-loss based which is used for unicast only.

According to the email discussion during RAN2#113bis-e meeting, the following two options were discussed for the transmission power of discovery message:
Option 1: Transmission power of discovery message is handled same as normal SL data transmission, i.e. transmit power subject to OLPC (Open Loop Power Control).  

Option 2: Transmission power of discovery message is fixed.

As we know, the discovery message transmission is broadcast in nature while the other sidelink transmissions between relay and remote UE are mostly unicast. For Option1, although same transmission power handling is assumed for discovery message and SL data transmission, the transmission power for discovery message and SL data traffic may be different since the SL data transmissions between relay UE and remote UE should additionally consider the SL path loss compared with the discovery message transmission. Nevertheless, we think the PC5 link quality in terms of SD-RSRP or SL-RSRP measurement can be estimated. If SD-RSRP or SL-RSRP is higher enough, the PC5 link quality can be regarded as good for relay re-selection or maintaining the established PC5 connection between relay and remote UE. With regard to the fixed transmission power of discovery message, it means that in coverage SL UE is not subject to the OLPC, which may cause interference to the UL reception of gNB. Based on this observation, it is suggested to adopt Option 1 for the transmission power control of discovery message. 
Proposal 3: It is suggested that transmission power of discovery message is handled in the same way as normal SL data transmission. 
Pre-configuration for discovery
As agreed in RAN2#113bis-e meeting, relay UE and remote UE (IC) in RRC CONNECTED can use the discovery configuration provided via dedicated signalling if available. Relay UE and remote UE (IC) in RRC IDLE or RRC INACTIVE shall use the discovery configuration provided via SIB if available. With regard to the pre-configured discovery resource, one working assumption is that L3 relay UE uses pre-configuration for discovery, only if the discovery SIB configuration is not provided by gNB and its serving carrier is not shared with carrier for sidelink operation. Otherwise, L3 relay UE uses the configuration for discovery provided by gNB. In addition, it is FFS that remote UE (regardless of L2 relaying or L3 relaying) performs discovery based on pre-configuration, only if the discovery configuration is not provided by gNB (regardless not provided, or not able to provide, or not able to obtain in OOC, etc.). Otherwise, Remote UE uses the configuration for discovery provided by gNB.

During the SL relay SI phase, it has been agreed that the Relay UE supporting L3 UE-to-Network Relay is allowed to transmit discovery message based on at least pre-configuration when it is connected to a gNB which is not capable of sidelink relay operation, in case its serving carrier is not shared with carrier for sidelink operation. Generally speaking, we think the SL capable gNB should at least broadcast SL SIB. The SL SIB should include the SL Rx resource pool and optionally SL Tx resource pool. If no SL SIB is available, relay/remote UE may regard the gNB as non-SL-capable gNB and then use pre-configuration for discovery in case the serving carrier of gNB is not shared with carrier for sidelink operation. 
Proposal 4:  If the SL SIB is not provided by gNB, relay/remote UE may regard the gNB as non-SL-capable gNB and use pre-configuration for discovery in case the serving carrier of gNB is not shared with carrier for sidelink operation. 

With regard to the SL capable gNB, according to TS38.304, the UE shall not perform NR sidelink communication according to SL-V2X-Preconfiguration if the UE detects a cell providing NR sidelink configuration or inter-carrier NR sidelink configuration for the frequency UE is interested to perform NR sidelink communication on. When it comes to the UE-to-Network relay, relay/remote UE can use pre-configuration for discovery if the SL carrier of discovery pre-configuration is neither the serving carrier of SL-capable gNB nor included in NR sidelink configuration within SIB12.

Proposal 5: Relay/remote UE can use pre-configuration for discovery if the SL carrier of discovery pre-configuration is neither the serving carrier of SL-capable gNB nor included in NR sidelink configuration within SIB12.
Furthermore, if the UE detects at least one cell on the frequency which UE is configured to perform NR sidelink communication on fulfilling the S criterion, it shall consider itself to be in-coverage for NR sidelink communication on that frequency according to TS38.304. Otherwise, it shall consider itself to be out-of-coverage for NR sidelink communication on that frequency. For the out-of-coverage L3 remote UE, it can only use pre-configured SL discovery configuration. However, for L2 OOC remote UE, it is suggest to use the network configured SL discovery configuration if it is connected to SL-capable gNB. SL-capable gNB may provide better network control for the remote UE.  Otherwise, it should use pre-configured SL discovery configuration.

Proposal 6:  The out-of-coverage L3 remote UE can only use pre-configuration for discovery. 

Proposal 7: The out-of-coverage L2 remote UE can use the network configuration for discovery if it is connected to SL-capable gNB. Otherwise, it should use pre-configured SL discovery configuration. 

Discovery resource configuration for RRC_CONNECTED UE
It’s argued during the RAN2#113bis-e meeting whether relay UE/remote UE can use the configuration provided via SIB signaling if the discovery configuration via dedicated signaling is not available. As far as we know, the SL discovery Tx resource configuration in SIB can only be used by RRC_IDLE/INACTIVE UE, and the discovery Tx resource configuration via dedicated signalling can only be used by RRC_CONNECTED UE. This principle has been followed since Rel-12 SL. Suppose the RRC_CONNECTED relay UE/remote UE can not get the SL discovery Tx resource configuration from SL-capable gNB via dedicated signalling, it may be due to the failure of relay/remote UE authorization or SL resource congestion. In this case, the RRC_CONNECTED relay/ remote UE should not use the discovery Tx resource configuration from SIB. 

Proposal 8: The RRC_CONNECTED relay/remote UE can only use the SL discovery Tx resource configuration provided by dedicated signalling.  
Conclusion
Based on the analysis provided above, we have the following observations and proposals:

 Proposal 1: Specified configuration is used for the SL-SRB4 for discovery message. The logical channel priority can be set to 1. 

Proposal 2: It is suggested to support the separated discovery resource pool which reuse the Rel-16 legacy resource pool design.
Proposal 3: It is suggested that transmission power of discovery message is handled in the same way as normal SL data transmission. 
Proposal 4:  If the SL SIB is not provided by gNB, relay/remote UE may regard the gNB as non-SL-capable gNB and use pre-configuration for discovery in case the serving carrier of gNB is not shared with carrier for sidelink operation. 

Proposal 5: Relay/remote UE can use pre-configuration for discovery if the SL carrier of discovery pre-configuration is neither the serving carrier of SL-capable gNB nor included in NR sidelink configuration within SIB12.
Proposal 6:  The out-of-coverage L3 remote UE can only use pre-configuration for discovery. 

Proposal 7: The out-of-coverage L2 remote UE can use the network configuration for discovery if it is connected to SL-capable gNB. Otherwise, it should use pre-configured SL discovery configuration. 

Proposal 8: The RRC_CONNECTED relay/remote UE can only use the SL discovery Tx resource configuration provided by dedicated signalling.  
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