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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN2-113bise, there were a number of agreements regarding the L2/3 U2N SL relay discovery procedure [1]. 
Proposal 1	[Easy][19/23] Shared resource pool shall be the baseline for discovery message transmission/reception.
Proposal 3	[Easy][23/23]: For determining whether remote UE and/or relay UE in RRC CONNECTED can trigger discovery message transmission, i.e., the remote UE and relay UE in the RRC_CONNECTED can use the threshold based methods as in IDLE/INACTIVE, to determine whether it is allowed to perform discovery message transmission.
Proposal 4	[Easy][23/23]: Relay UE and remote UE (IC) in RRC CONNECTED can use the discovery configuration provided via dedicated signalling if available.
Proposal 5	[Easy][23/23]: Relay UE and remote UE (IC) in RRC IDLE or RRC INACTIVE shall use the discovery configuration provided via SIB if available.
Proposal 7	[Easy][20/22]: WA: L3 relay UE uses pre-configuration for discovery, only if the discovery SIB configuration is not provided by gNB, in case its serving carrier is not shared with carrier for sidelink operation. Otherwise, L3 relay UE uses the configuration for discovery provided by gNB.
Proposal 8	[Easy][22/23]: L2 relay UE will always use the discovery configuration provided by gNB (either via SIB or dedicated signalling).
Proposal 9	[For discussion][17/23]: 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 this contribution, we share our views on the remaining issues on SL relay discovery message transmission procedures for both L2 and L3 U2N SL relay.
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.
Network configuration for discovery message transmission
According to the conclusion from SA2, any relay UE or remote UE can get per PLMN authorization information, i.e. a PLMN list supporting SL relay/remote UE access (see Section 5.1 in [2]):
	The basic principles of service authorization and provisioning for ProSe Direct Discovery, ProSe Direct Communication, and ProSe UE-to-Network Relay service are as follows:
…
-	The PCF in the HPLMN may configure a list of PLMNs where the UE is authorised to act as ProSe UE-to-Network Relay. Authorisation for Layer-2 relaying and Layer-3 relaying are independent of each other.
-	The PCF in the HPLMN may configure a list of PLMNs where the UE is authorised to access 5GC via ProSe UE-to-Network Relay (i.e. to act as Remote UE). Authorisation to access via Layer-2 relaying and via Layer-3 relaying are independent of each other.
..


According to the current U2N relay communication procedure from SA2, the above authorization information can be achieved in registration procedure (see the flow chart for L2 relay in Figure 6.5.2.1-1 and in [2], and the flow chart for L3 U2N relay not available yet).
Observation 1. A relay/remote UE can get a PLMN list where the relay/remote UE is authorized for L2 relaying and/or L3 relaying in registration procedure. 
In practice, there are many gNBs belonging to one PLMN and different gNBs may correspond to different product releases and/or manufactured by different vendors. It seems impractical to require that all gNBs belonging to the same PLMN supporting the same SL relaying functionality (i.e. L2 relaying, L3 relaying, L2 and L3 relaying). Meanwhile, the operator may prefer to enable different relaying functionality in different areas of one PLMN network. 
Observation 2. To achieve gNB deployment flexibility (different releases, different vendors, different preferences in different areas), per gNB indication of L2/L3 relaying support is required.
In order to facilitate the service providing via various gNBs, it is reasonable for a gNB to indicate to relay UE and remote UE whether the gNB 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 the latter option, any relay/remote UE can receive the message when it is in the coverage of the gNB. Such information helps the relay/remote UE to determine the L2/L3 SL relay procedure at SL relay route setup.
Proposal 1. An indicator is introduced to indicate if the gNB support L2 SL relay, L3 SL relay or both.
Based on the above analysis, we see it is beneficial to broadcast the L2/L3 SL relay support 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 gNB’s support of L2 SL relay, L3 SL relay or both is broadcasted in SIB, FFS legacy SIB or a new SIB.
Then there is an issue on the L2/L3 relay/remote UE behavior when L2/L3 relay support indicator is received from a gNB. Table 1 below describes such behaviors in relation to L2/L3 relay support indicators from the gNB. 
[bookmark: _Ref71290475]Table 1 Relay/remote UE discovery behaviour with respect to L2/L3 relay support indicator
	Indicator 
UE capability	 
	Only L2 relay support
	Only L3 relay support
	Support both

	L2 relay UE
	Can operate discovery as L2 relay UE 
	Cannot operate discovery as L2 relay UE
	Can operate discovery as L2 relay UE 

	L2 remote UE
	Can operate discovery as L2 remote UE
	Cannot operate discovery as L2 remote UE
	Can operate discovery as L2 remote UE

	L3 relay UE
	May operate discovery as L3 relay UE as with the non-SL- relay capable gNB.
	Can operate discovery as L3 relay UE 
	Can operate discovery as L3 relay UE 

	L3 remote UE
	May operate discovery as L3 remote UE as with the non-SL- relay capable gNB.
	Can operate discovery as L3 remote UE
	Can operate discovery as L3 remote UE

	Relay UE with both L2 relay and L3 relay capability
	Can operate discovery as L2 relay UE 
	Can operate discovery as L3 relay UE 
	Two options can be supported
a. Allow relay UE to choose to operate discovery as L2 or L3 relay UE;
b. The gNB to configure the relay UE to operate discovery as L2 or L3 relay UE

	Remote UE with both L2 relay and L3 relay capability
	Can operate discovery as L2 remote UE
	Can operate discovery as L3 remote UE
	Allow a remote UE to determine to operate discovery as L2 remote UE or L3 remote UE according to the selected relay UE



Proposal 3. RAN2 to consider the relay/remote UE behavior on discovery operation in relation to L2 and/or L3 SL relay support of gNB e.g., as presented in Table 1.

In RAN2-113bise [1], there is an open issue on when a remote UE should perform discovery according to pre-configuration or discovery configuration provided by the gNB:
Proposal 9	[For discussion][17/23]: 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.
For gNB provided discovery configuration, it can be expected that the gNB can take into account the local network conditions (e.g. coverage, traffic load, interference situations, etc.) at discovery configuration generation. That is, the gNB can provide discovery configuration only when it is necessary. Hence it is reasonable that a remote UE should follow the provided discovery configuration by gNB if the gNB provided discovery configuration is available. Otherwise, a remote UE can just follow the pre-configuration to perform discovery procedure.  We see that the similar principle also applies for relay UE. Hence, we propose:
Proposal 4. If the discovery configuration provided by the gNB is available for a L2/L3 remote UE, the remote UE should follow this discovery configuration instead of the pre-configuration. Otherwise, the remote UE can just follow the pre-configuration.
In [1], it was agreed that new SL-SRB4 is used for discovery message transmission, but whether the LCH priority is configurable or not is not settled yet.
Proposal 8a: [Easy] One new SL-SRB4 is used for all discovery messages. Its parameters will be fixed and defined as SCCH configuration in 38.331. (FFS on the LCH priority in Proposal 8b)
In a first aspect, due to discovery message transmission can be expected to be very small compared to the data traffic, defining or configuring a different priority from SL SRB for discovery message transmission is not meaningful.
In a second aspect, for a remote UE which initiates the SL relay setup from idle state, the gNB cannot configure the LCH priority via dedicated RRC signaling, which means that the priority of SL-SRB4 has to be configured via SIB, which means both standardization effort and considerable resource overhead.  
In a third aspect, for L3 remote UE, the gNB cannot configure the LCH priority of SL-SRB4. That’s a L3 remote UE has to follow the predefined LCH priority for the new SL-SRB4.
Considering this, a default LCH priority has to be defined for the new SL-SRB 4 for both L2 remote UE and L3 remote UE anyway, and no strong enough motivation has been observed to support configurable LCH priority for SL-SRB4. Hence, we propose:
Proposal 5. The new SL-SRB4 for discovery message transmission has the same fixed priority as for existing SL SRBs.
Resource pool for discovery message transmission
In RAN2-113bise, it was already agreed that both discovery message and the data can be transmitted in the same resource pool:
Proposal 1	[Easy][19/23] Shared resource pool shall be the baseline for discovery message transmission/reception.
Whether a separate resource pool can be configured for discovery message transmission is FFS:
Proposal 2	[for discussion][13/23]: In addition to shared resource pool, also support separated resource pool for discovery transmission/reception, but assume the PHY layer parameters and design will re-use the R16 legacy resource pool design.

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 over the whole communication resource pool.
In case that separate resource pools are provided respectively for discovery message and data transmissions, discovery message transmission can be configured with a relatively small resource pool. The disadvantage is that there is no resource sharing efficiency between discovery message transmission and data transmission. But the relay/remote UE can monitor the discovery message in a resource pool with much smaller size, which means considerable power consumption for discovery message monitoring. This can be very helpful for any remote UE which need to monitor the discovery message transmissions from neighboring relay UEs. 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 6. In addition to shared resource pool, RAN2 also support separate resource pool for discovery message transmission. 
Proposal 7. If both separate resource pool and shared resource pool for discovery message transmission and data transmissions are supported, and if dedicated resource pool for discovery message transmission is not provided, 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. 
Based on the above discussion, we have the following observations:
Observation 1. A relay/remote UE can get a PLMN list where the relay/remote UE is authorized for L2 relaying and/or L3 relaying in registration procedure. 
Observation 2. To achieve gNB deployment flexibility (different releases, different vendors, different preferences in different areas), per gNB indication of L2/L3 relaying support is required.
Based on the discussions and observations above, we have the following proposals:
Proposal 1. An indicator is introduced to indicate if the gNB support L2 SL relay, L3 SL relay or both.
Proposal 2. The indicator to indicate gNB’s support of L2 SL relay, L3 SL relay or both is broadcasted in SIB, FFS legacy SIB or a new SIB.
Proposal 3. RAN2 to consider the relay/remote UE behavior on discovery operation in relation to L2 and/or L3 SL relay support of gNB e.g., as presented in Table 1.
Proposal 4. If the discovery configuration provided by the gNB is available for a L2/L3 remote UE, the remote UE should follow this discovery configuration instead of the pre-configuration. Otherwise, the remote UE can just follow the pre-configuration.
Proposal 5. The new SL-SRB4 for discovery message transmission has the same fixed priority as for existing SL SRBs.
Proposal 6. In addition to shared resource pool, RAN2 also support separate resource pool for discovery message transmission. 
Proposal 7. If both separate resource pool and shared resource pool for discovery message transmission and data transmissions are supported, and if dedicated resource pool for discovery message transmission is not provided, communication resource pool is used for discovery message transmission.
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