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Introduction
During the last meeting, relay discovery was the main topic that has been discussed. Quite a lot of agreements have been made targeting on relay discovery due to the aim for finishing the work before the plenary meeting in June as per the instruction of WID.
However, there are still some remaining issues that needs to be covered in this meeting, which would be discussed in this paper.
[bookmark: _Ref178064866]Discussion
Discovery configuration
During last meeting, it has been agreed to further study the on how remote UE acquire configuration for discovery for the cases that gNB does not provide the discovery configuration, either gNB is not capable for NR sidelink relay, or gNB does not broadcast relay related SIB, as detailed shown in the following agreements:
	· FFS: 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.


In order to address this issue, case by case discussion should be applied:
Case 1: For both layer 2 and layer 3 relay, gNB is capable of relay service but does not provide relay related SIB or some configuration. On the other side, remote UE is an in-coverage UE:
Targeting on this case, there is no difference between NR relay and LTE relay. Following the legacy LTE principle, as shown in the below cited spec:
	TS 36.331 5.3.3.1a
1>	if configured by upper layers to transmit relay PS related sidelink discovery announcements:
2>	if the UE is acting as sidelink relay UE; and if the sidelink relay UE threshold conditions as specified in 5.10.10.4 are met; or
2>	if the UE is selecting a sidelink relay UE / has a selected sidelink relay UE; and if the sidelink remote UE threshold conditions as specified in 5.10.11.5 are met:
3>	if the frequency on which the UE is configured to transmit relay PS related sidelink discovery announcements concerns the camped frequency; and SystemInformationBlockType19 of the cell on which the UE camps includes discConfigRelay and discConfigPS but does not include discTxPoolPS-Common;


When it comes to NR sidelink relay, similar case will also happen.
In details, the case could be further categorized as the following sub-cases:
· There is relay related SIB provided but the Tx pool configuration is absent, in that case, legacy UE shall access into RRC connected state to acquire dedicated resource configuration. When it comes to NR sidelink relay, similar principle shall be applied.
· There is relay related SIB provided but the configuration of concerned frequency is not included. In that case, as per legacy behaviour, remote UE shall monitor whether there is any SIB broadcast on the concerned frequency, if so, remote UE shall relay on the relay related SIB from concerned frequency.
· There is relay related SIB broadcast from the Uu but the configuration of concerned frequency is excluded from the SIB. Furthermore, there is no other Uu deployed on the concerned frequency, which means remote UE cannot find a way receive relayed-related SIB from the concerned frequency. In that case, since even the remote UE access into RRC connected state under current Uu, it still cannot acquire the configuration of concerned frequency since the dedicated frequency configuration is based on the SIB configuration, which is Rel-16 principle. As a consequence, remote UE has to rely on pre-configuration.
· There is relay related SIB provided but the Rx pool configuration is absent. In this case, legacy UE shall monitor the SIB on the concerned frequency if the reception resource is not provided from the SIB broadcast in PCell, as shown in the below:
	TS 36.331 5.2.2.4
1>	if the UE is capable of sidelink discovery and, for each of the one or more frequencies included in discInterFreqList, if included in SystemInformationBlockType19 and for which the UE is configured by upper layers to receive sidelink discovery announcements on:
2>	if SystemInformationBlockType19 of the serving cell/ PCell does not provide the corresponding reception resources; and
2>	if schedulingInfoList of the cell on the concerned frequency indicates that SystemInformationBlockType19 is present and the UE does not have stored a valid version of this system information block:
3>	acquire SystemInformationBlockType19;


Similarly, when it comes to NR sidelink relay, if there is relay related SIB, and the concerned frequency is included within the SIB, but the Rx resource pool configuration is absent and if there is Uu deployed at the concerned frequency, remote UE shall rely on the Rx pool configuration from relayed related SIB, if any, broadcasted in the concerned frequency.
If there is relay related SIB, and the concerned frequency is included within the SIB, but the Tx resource pool configuration is absent, remote UE, shall access into RRC connected state to acquire dedicated configuration on Tx resource pool.
If there is relay related SIB, but the configuration of concerned frequency is not included within the SIB and if there is Uu deployed at the concerned frequency, remote UE shall rely on the relayed related SIB, if any, broadcasted in the concerned frequency.
If there is relay related SIB, but the configuration of concerned frequency is not included within the SIB and if there is no Uu deployed at the concerned frequency, remote UE, shall rely on pre-configuration.
If there is relay related SIB, and the concerned frequency is included within the SIB, but the Rx resource pool configuration is absent and if there is Uu deployed at the concerned frequency, remote UE shall rely on the Rx pool configuration from relayed related SIB, if any, broadcasted in the concerned frequency.
Case 2：gNB is not capable of relay service:
In details, the case can be further divided as the following sub-cases:
· There is no relay related SIB provided from network at all on the frequency which is the concerned frequency. In this case, to avoid resource interference issue with some UEs which is at the edge of network coverage, pre-configuration for the concerned frequency shall not be applied for remote UE.
· There is no relay related SIB provided from network at all on the frequency which is not the concerned frequency. In this case, since resource interference issue will not happen due to the UEs at the edge of network coverage and remote UEs using pre-configuration on the concerned frequency are using different frequencies. Therefore, pre-configuration can be applied.
If there is Uu deployment but no relayed-related SIB broadcasted on a frequency, remote UE does not perform discovery transmission / reception on the concerned frequency.
If there is neither relayed-related SIB nor Uu deployment on the concerned frequency, remote UE shall rely on pre-configuration.
Case 3: For layer 2 relay, remote UE is out-of-coverage but connected to a relay UE:
In this case, remote UE should follow network configuration if it is provided even from indirect link. Since at this stage, network is still able to be aware of the existence of remote UE and the remote UE, as defined in the SI phase, is still under RRC connected state. Therefore, remote UE shall follow network configuration.
Layer 2 out-of-coverage remote UE but connected to a relay UE should follow network configuration if exists.
Case 4: For layer 3 relay, remote UE is out-of-coverage but connected to a relay UE:
In this case, even the remote UE is connecting to the network via a relay UE, gNB cannot be aware of the existence of this remote UE. Therefore, the remote UE cannot acquire dedicated configuration via network, only pre-configuration can be used.
Layer 3 out-of-coverage remote UE but connected to a relay UE should use pre-configuration for transmission/reception of discovery message.
Network capability recognition 
For the aforementioned network does not provide any relay configuration in case 1 and case 2, gNB does not provide relay related SIB for neither of the casses, but remote UE, as well as relay UE, have different behaviours correspondingly for each case due to different caused reasons. Therefore, it is necessary to make remote UE, as well as relay UE, be aware of the reason for the absence of the relay related SIB from network, i.e., either due to lack of network capability or due to network does not provide relay related SIB and force remote UE to access into RRC connected state. Otherwise, remote UE would be confused about the correct behaviour.
For the cases that gNB is not capable of layer 2 relay service and gNB does not provide relay related SIB, remote UE correspondingly has different behaviour.
[bookmark: _GoBack]Targeting on the solution of this issue, the most straight forward approach is to broadcast an empty relay related SIB if network has the relay capability but does not provide any relay configuration. In that case, UE can recognize network’s intention clearly. However, one thing needs to be addressed is that in Rel-17, both layer 2 and layer 3 are supported, so an empty relay related SIB cannot help to recognize the relay architecture, e.g., network only supports layer 3 relay and broadcast an empty SIB, but UE who would like to perform layer 2 relay cannot acquire this information when receiving the empty SIB, then the UE will still access into RRC connected state which is just a waste of time. 
The relay related empty cannot help UE to recognize the relay architecture.
Therefore, relay type(L2/3 relay) support should be reflected in the SIB to help UE 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
Relay type (L2/3 relay) support should be reflected in the SIB to help UE 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
Discovery resource pool configuration
During last meeting, it has been agreed that shared resource pool configuration for relay service and normal sidelink communication service shall be regarded as baseline solution:
	· [609] Shared resource pool shall be the baseline for discovery message transmission/reception.


As per Rel-16 principle, multiple transmission resource pool configuration, both for mode 1 and mode 2, will be configured towards the UE. Therefore, if only shared resource pool configuration is applied, then for some sidelink UE which is only interested to receive non-relay discovery message, e.g., public safety service, severe power consumption would be caused since all possible resource pools shall be monitored by the UE, which is not necessary at all.
In Rel-16 NR V2X, UE would be provided with multiple transmission resource pool configurations for both mode 1 and mode 2.
As a consequence, to be beneficial for dedicated configuration for discovery, separate resource pool configuration for discovery message and normal sidelink communication shall also be applicable.
Separate resource pool configuration for discovery message and normal sidelink communication shall also be applicable.
In addition, considering the compatibility with other Rel-17 non-relay sidelink UE when using the shared resource pool for both sidelink data transmission and sidelink discovery message transmission, it is not appropriate to apply different open loop power control mechanism for transmission of discovery messages. Instead, the transmission of discovery message shall follow the exact same power control rule as sidelink data transmission.
To reuse Rel-16 open loop power control mechanism for the transmission of sidelink discovery messages.
Priority of SL-SRB4
During last meeting, it has been agreed that a new SL-SRB4 can be used for all discovery message, but the determination of the priority of SL-SRB4 needs to be further studied. When one recalls the legacy Rel-16 NR principle, the priority of all other SL-SRB is specified as fixed value. Therefore, to be simplified and unified with the design of other SL-SRBs, it is also suggested to specify a fixed value as the priority of SL-SRB4.
[bookmark: _Ref189046994]To specify a fixed value as the priority of SL-SRB4.
Conclusion
In this contribution, the remaining issues related to the work scope of relay discovery have been discussed. Some observations are listed below:
1. For the cases that gNB is not capable of layer 2 relay service and gNB does not provide relay related SIB, remote UE correspondingly has different behaviour.
The relay related empty cannot help UE to recognize the relay architecture.
In Rel-16 NR V2X, UE would be provided with multiple transmission resource pool configurations for both mode 1 and mode 2.
Correspondingly, we propose the following for those issues: 
1. If there is relay related SIB, and the concerned frequency is included within the SIB, but the Tx resource pool configuration is absent, remote UE, shall access into RRC connected state to acquire dedicated configuration on Tx resource pool.
If there is relay related SIB, but the configuration of concerned frequency is not included within the SIB and if there is Uu deployed at the concerned frequency, remote UE, shall rely on the relayed related SIB, if any, broadcasted in the concerned frequency.
If there is relay related SIB, but the configuration of concerned frequency is not included within the SIB and if there is no Uu deployed at the concerned frequency, remote UE, shall rely on pre-configuration.
If there is relay related SIB, and the concerned frequency is included within the SIB, but the Rx resource pool configuration is absent and if there is Uu deployed at the concerned frequency, remote UE shall rely on the Rx pool configuration from relayed related SIB, if any, broadcasted in the concerned frequency.
If there is Uu deployment but no relay related SIB broadcasted on a frequency, remote UE does not perform discovery transmission / reception on the concerned frequency.
If there is neither relayed-related SIB nor Uu deployment on the concerned frequency, remote UE shall rely on pre-configuration.
Layer 2 out-of-coverage remote UE but connected to a relay UE should follow network configuration if exists.
Layer 3 out-of-coverage remote UE but connected to a relay UE should use pre-configuration for transmission/reception of discovery message.
Relay type (L2/3 relay) support should be reflected in the SIB to help UE 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
Separate resource pool configuration for discovery message and normal sidelink communication shall also be applicable.
To reuse Rel-16 open loop power control mechanism for the transmission of sidelink discovery messages.
To specify a fixed value as the priority of SL-SRB4.
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