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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN#91e meeting, the WID on SL relay had been agreed and there are the following objectives [1]:
	[bookmark: _Hlk67323386]Work Item objectives on aspects common to both L2 and L3:
1. Specify mechanisms for U2N relay discovery and (re)selection for L3 and L2 relaying [RAN2, RAN4]
a. Re-use LTE relay discovery and (re)selection as baseline
2. Specify mechanisms for Relay and Remote UE authorization for L3 and L2 relaying [RAN3]
a. Re-use LTE as baseline


Also in SI phase, there were already some conclusions regarding the SL relay discovery procedure. In this contribution, we share our views on sidelink relay discovery message transmission procedures for both L2 and L3 SL relay based on the outputs (see Section 4.2 of [2]) in SI phase.
2. Discussion
In the following, the discovery message transmission procedure for SL relay UE and remote UE are discussed first. Then we also provide our thinking on resource pool configuration for discovery message transmission.
2.1 Network configuration for discovery message transmission
According to the objectives from the WID[1], both L2 and L3 relay are going to be specified. In order to facilitate the service providing via SL relay, it is reasonable for the NW to indicate to relay UE and remote UE whether the NW supports either of L2 SL relay and L3 SL relay or both. There can be two options for such indication. The first option is use dedicated RRC signaling, which is sent to relay UE or remote UE when it is connected to the gNB. The second option is to broadcast indication in a system message. For this option, any relay/remote UE can receive the message when it is in the coverage of the gNB. 
Proposal 1. An indicator is introduced to indicate support of L2 SL relay, L3 SL relay or both.
Based on the above analysis, we see it is beneficial to broadcast the mentioned indicator. One further issue is whether the indicator is added to an existing SIB e.g. SIB1 or a new SIB especially introduced for SL relay configuration. In LTE, SystemInformationBlockType19 is used to provide sidelink discovery related resource configuration for both relay UE and remote UE[3]. For NR SL relay, we can introduce a new SIB in NR for the same purpose as well.
Proposal 2. The indicator to indicate support of L2 SL relay, L3 SL relay or both is broadcast in a system message, FFS legacy SL SIB or a new SIB.
According the TR[2], we have already concluded the following:
	-	The Relay UE needs to be within a minimum and a maximum Uu signal strength threshold(s) if provided by gNB before it can transmit discovery message when in RRC_IDLE or in RRC_INACTIVE state.


As both L2 SL relay and L3 SL relay are supported, there is an issue whether separate or common threshold parameters are configured for L2 relay and L3 relay. As far as we understand, the above thresholds are defined to ensure that the relay UE has good enough Uu radio quality for relay service providing and that the SL relay UE is not too close to the serving gNB for interference control purpose. Hence, there is no need to define separate threshold parameters for L2 relay UE and L3 relay UE respectively.
Proposal 3. If the gNB provides both L2 SL relay and L3 SL relay access, common minimum and maximum Uu signal strength threshold(s) for discovery message transmission are applicable for both L2 SL relay UE and L3 SL relay UE. 
Also in TR[2], we have concluded to introduce the following threshold for remote UE:
	-	The Remote UE in RRC_IDLE and RRC_INACTIVE state is allowed to transmit discovery message if measured signal strength of serving cell is lower than a configured threshold. 


This threshold is to ensure that a remote UE in RRC_IDLE/RRC_INACTIVE state can access the NW via SL relay only when the Uu quality experienced by the remote UE is not good enough for service providing via direct Uu link. In other words, service providing via direct link (i.e. Uu link) is prioritized for a remote UE in RRC_IDLE / RRC_INACTIVE state when its Uu quality is good enough. This logic is common for both L2 and L3 remote UEs in RRC_IDLE / RRC_INACTIVE state. Hence, a common threshold should be used for both L2 remote UE and L3 remote UE is both L2 relay service and L3 relay service are provided by the gNB.
Proposal 4. If the gNB provides both L2 SL relay and L3 SL relay accesses, L2 remote UE and L3 remote UE in RRC_IDLE/RRC_INACTIVE state are allowed to transmit discovery message if measured signal strength of serving cell is lower than a common configured threshold.
Further in the TR[2], we have the following conclusion regarding the NW configuration for discovery message transmission of remote UE in RRC_CONNECTED state:
	-	Whether Remote UE in RRC_CONNECTED is allowed to transmit discovery is based on configuration provided by serving gNB. The detail of configuration provided by serving gNB can be discussed in WI phase.
…
-	For Remote UE supporting L2 UE-to-Network Relay which is out of coverage and connected to a gNB indirectly, whether it is allowed to transmit discovery message based on configuration provided by the gNB can be discussed in WI phase.


The first conclusion above means that a L2 remote UE in RRC_CONNECTED state is allowed to transmit discovery message when it is allowed according to the NW configuration. The second conclusion indicates that whether it is allowed to transmit discovery message for L2 remote UE in RRC_CONNECTED state but out of coverage should be further discussed. As far as we understand, the first conclusion already cover the case described in the second conclusion. For a remote UE connected gNB via L2 relay, regardless of the remote UE is in coverage or not, the gNB can always provide configuration for discovery message transmission when necessary. 
Proposal 5. For a remote UE in RRC-CONNECTED, regardless of the remote UE is in coverage or not, it is only allowed to send discovery message according the configuration provided by the serving gNB.
  
2.2 Other discovery message transmission cases
When a L2/L3 relay UE broadcasts discovery message, a remote UE can access the network via the relay UE. In some cases, the NW may not expect more service access via relay UE for traffic load control purposes. For instance, when the traffic load is already very high, the gNB may not expect more UE access the NW via relay UE as the service providing via SL relay has two-hop transmissions. In such sense, it could be meaningful for the NW to configure a relay UE to skip discovery message transmission to relieve the congestion situation.
Proposal 6. RAN2 discuss whether/how access control means impact the discovery message transmission.
In order for traffic management, signaling for NW to manage the radio access via L2/L3 relay UE can be considered in addition to the RSRP thresholds mentioned in Section 2.1. Such signaling can be used for various purposes, e.g. limit the traffic generated by indirect access in order to provide enough capacity for direct access, or control the interference due to two-hop transmission of indirect access. In our companion paper[4], access control for L2 SL relay has been discussed in more detail.
Proposal 7. Signaling for gNB to enable/disable the radio access via a SL relay UE can be considered, except for the radio access for public safety purpose.
In [2], there are the following conclusion to allow the discovery message transmission from a remote UE served by the gNB not capable of SL relay operation:
	-	Remote UE supporting UE-to-Network Relay is allowed to transmit discovery message based on at least pre-configuration when it is directly connected to a gNB which is not capable of sidelink relay operation, in case its serving carrier is not shared with SL carrier. 
…
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.



Observation 1. A remote UE served by a gNB not capable SL relay operation is allowed to transmit discovery message while the definition of not capable of SL relay operation for a gNB is still FFS.
In addition to the ambiguity of non-SL-relay capable gNB definition, there are open issues regarding the SL carrier selection:
· Issue 1: Whether the selected SL carrier for discovery message transmission should be one of component carriers of the serving gNB;
· Issue 2: Whether the SL carrier for discovery message transmission has been provided sidelink operation configuration;
Proposal 8. For discovery message transmission when a relay UE is connected to a non-SL-relay capable gNB, RAN2 should discuss the following issues:
a) whether the selected SL carrier should be a component carrier of the serving gNB;
b) whether the selected SL carrier should be provided with SL operation configuration. 
2.3 Resource pool for discovery message transmission
In the SI phase, RAN2 has made the following conclusions regarding the resource pool for discovery message transmission [2]:
	Resource pool to transmit discovery message can be either shared with or separated from resource pool for data transmission. 
-	For both shared resource pool and separated resource pool, a new LCID is introduced for discovery message, i.e., discovery message is carried by a new SL SRB. 
-	Within separated resource pool, discovery messages are treated equally with each other during the LCP procedure.


In case of shared resource pool, the discovery signal and the data transmissions share the same resource pool and the resource sharing efficiency between discovery message and data transmissions can be achieved. While the disadvantage is the power consumption to monitor the discovery message is relatively large as the discovery message monitoring has to be performed based on a large resource pool size.
In case that separate resource pools are provided respectively for discovery message and data transmissions, discovery message transmission and data transmission use separate resource pools. There is no resource sharing efficiency between discovery message transmission and data transmission. But the relay/remote UE only need to monitor the discovery message in resource pool especially for discovery message transmission, which is expected to be much smaller than the communication resource pool. This means lower power consumption for discovery message monitoring, which significantly reduces the power consumption of UE in low data rate cases. Furthermore, separate resource pool for discovery message transmission also enable the remote UE to identify the discovery message in physical layer and measure SD-RSRP without PHY enhancement.
Based on the above discussions, we propose:
Proposal 9. RAN2 consider whether one or both of separate resource pool and shared resource pool is supported for discovery message transmission, within which separate resource pool is preferred. 
Proposal 10. If both separate resource pool and shared resource pool for discovery message and data transmissions are supported but dedicated resource pool for discovery message transmission is not configured, communication resource pool is used for discovery message transmission.
3. Conclusion
In this contribution, we give analysis and solutions on discovery signal transmissions for both L2 and L3 relay.  When have the following observations:
Observation 1. A remote UE served by a gNB not capable SL relay operation is allowed to transmit discovery message while the definition of not capable of SL relay operation for a gNB is still FFS.
Based on the discussions and observations above, we have the following proposals:
Proposal 1. An indicator is introduced to indicate support of L2 SL relay, L3 SL relay or both.
Proposal 2. The indicator to indicate support of L2 SL relay, L3 SL relay or both is broadcast in a system message, FFS legacy SL SIB or a new SIB.
Proposal 3. If the gNB provides both L2 SL relay and L3 SL relay access, common minimum and maximum Uu signal strength threshold(s) for discovery message transmission are applicable for both L2 SL relay UE and L3 SL relay UE. 
Proposal 4. If the gNB provides both L2 SL relay and L3 SL relay accesses, L2 remote UE and L3 remote UE in RRC_IDLE/RRC_INACTIVE state are allowed to transmit discovery message if measured signal strength of serving cell is lower than a common configured threshold.
Proposal 5. For a remote UE in RRC-CONNECTED, regardless the remote UE is in coverage or not, it is only allowed to send discovery message according the configuration provided by the serving gNB.
Proposal 6. RAN2 discuss whether/how access control means impact the discovery message transmission.
Proposal 7. Signaling for gNB to enable/disable the radio access via a SL relay UE can be considered, except for the radio access for public safety purpose.
Proposal 8. For discovery message transmission when a relay UE is connected to a non-SL-relay capable gNB, RAN2 should discuss the following issues:
a) whether the selected SL carrier should be a component carrier of the serving gNB;
b) whether the selected SL carrier should be provided with SL operation configuration. 
Proposal 9. RAN2 consider whether one or both of separate resource pool and shared resource pool is supported for discovery message transmission, within which separate resource pool is preferred. 
Proposal 10. If both separate resource pool and shared resource pool for discovery message and data transmissions are supported but dedicated resource pool for discovery message transmission is not configured, communication resource pool is used for discovery message transmission.
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