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[bookmark: _Ref488331639]Introduction
This is to discuss the RAN impact for non-relay discovery
Discussion 
SA Status
In SA2 stage-2 WI 5G_ProSe, when ProSe discovery function is addressed, it includes both relay and non-relay related discovery, as captured in TS 23.304, the usage of discovery includes both relay-based discovery and non-relay-based discovery, i.e., mainly for general case and group member discovery.
6.3.2	5G ProSe Direct Discovery procedures over PC5 reference point
6.3.2.1	General 
6.3.2.2	Group Member Discovery
6.3.2.3	UE-to-Network Relay Discovery
[bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244]Similarly, in CT1 stage-3 5G_ProSe WI, the non-relay discovery has been covered as well, which can be see from the discovery message type definition below.
Table 1: Message Type parameter
	Content type value (octet 1):

	Bit

	6
	5
	4
	3
	

	0
	0
	0
	0
	Announcement/response

	0
	0
	0
	1
	Solicitation

	0
	1
	0
	0
	UE-to-Network Relay discovery announcement/UE-to-Network Relay discovery response

	0
	1
	0
	1
	UE-to-Network Relay discovery solicitation

	0
	1
	1
	0
	Group member discovery announcement/group member discovery response

	0
	1
	1
	1
	Group member discovery solicitation

	1
	0
	0
	0
	Relay discovery additional information



[bookmark: _Toc81809964]In SA2/CT1, R17 WI for ProSe covers both relay and non-relay-based discovery for NR.
RAN status
In RAN side, there are two R17 WI for sidelink, NR_SL_Relay and NR_SL_enh, where only the former covers the ProSe discovery part, yet limited to relay-based discovery, as shown in the WID
Specify mechanisms for U2N relay discovery and (re)selection for L3 and L2 relaying [RAN2, RAN4]
 Which means that so far there is no RAN WI to cover the non-relay based discovery, So obviously there is a gap in-between. 
In LTE days, the non-relay discovery was addressed since Rel-12 D2D (which is also further extended in Rel-13), and relay related discovery was addressed in Rel-13 eD2D. When it comes to NR, R17 is the first release that covers discovery function.
[bookmark: _Toc81809965]In RAN, R17 WI (NR_SL_Relay) only covers relay-based ProSe discovery for NR.
Checking the progress in R17 NR_SL_Relay WI, till RAN#92, the stage-2 L23 relay common aspects have been addressed by concluding on the following aspects, limited to the relay use case.
Agreements from RAN2#113bis
As in LTE, the RRC_IDLE/RRC_INACTIVE relay UE is able to perform discovery message transmission, in case:
-	Uu RSRP is above a configured minimum threshold by a hysteresis and below a configured maximum threshold by a hysteresis, or
-	only minimum threshold is provided and Uu RSRP is above the minimum threshold by a hysteresis, or
-	only maximum threshold is provided and Uu RSRP is below the maximum threshold by a hysteresis
As in LTE, the RRC_IDLE/RRC_INACTIVE remote UE is able to perform discovery message transmission, if and only if Uu RSRP of serving cell is below a configured minimum threshold by a hysteresis.
Define threshHighRelay and threshLowRelay for relay UE and threshHighRemote for remote UE. The value range for the three thresholds can be half of RSRP-Range specified in TS 38.331.
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)
No ciphering and integrity protection in PDCP layer is needed for the discovery messages.
Shared resource pool shall be the baseline for discovery message transmission/reception.
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.
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.
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.
L2 relay UE will always use the discovery configuration provided by gNB (either via SIB or dedicated signalling).
Agreements from RAN2#114
RAN2 confirm the SI conclusion that for L2 remote UE which is out-of-coverage, and is neither in RRC_CONNECTED nor RRC_IDLE/INACTIVE, it can rely on pre-configuration.
RAN2 confirm the SI conclusion that for L3 remote UE which is out-of-coverage, and is neither in RRC_CONNECTED nor RRC_IDLE/INACTIVE, it should follow pre-configuration.
RAN2 agree that for L2 remote UE which is out-of-coverage, but connected to network via a relay UE (i.e., either in RRC CONNECTED or RRC IDLE/INACTIVE), it should follow network configuration, i.e., SIB or dedicated signalling, if available.
RAN2 agree that for relay/remote UE in RRC IDLE/INACTIVE state, in-coverage on the serving frequency, and the serving frequency is not shared with concerned frequency, if the configuration of concerned SL frequency is absent within the SIB of the serving frequency or if there is no discovery related SIB on the serving frequency
-	If there is Uu deployedcoverage at the concerned SL frequency, UE shall 1) rely on the discovery related SIB, if any broadcasted in the concerned SL frequency; Or 2) if there is no discovery related SIB on the concerned SL frequency, UE does not perform SL discovery transmission/reception on the concerned frequency.
-	If there is no Uu deployedcoverage at the concerned frequency, UE shall rely on pre-configuration."
"RAN2 agree that for relay/remote UE in RRC IDLE/INACTIVE state, in-coverage on the serving frequency，if the serving frequency is shared with concerned SL frequency 
-	If there is no discovery related SIB broadcasted on the serving carrier, UE does not perform SL discovery transmission/reception on the concerned frequency."
RAN2 agrees to reuse Rel-16 power control mechanism for transmission of discovery messages.
The same PDCP data PDU format as SL-SRB0 is used for sidelink discovery message (SL-SRB4), and the SDU type field is not used for SL-SRB4.
RAN2 rely on SA2 on the L2 ID design for discovery message. No LS is needed.
De-prioritize additional condition for discovery transmission/reception in Rel-17.
RAN2 agrees that for relay/remote UE in RRC IDLE/INACTIVE state, and in-coverage on the serving frequency, if there is discovery related SIB broadcasted on the serving frequency, and if the configuration of concerned SL frequency is included within the SIB of the serving frequency but the Tx resource pool configuration is absent, UE shall enter RRC CONNECTED state to acquire dedicated configuration on Tx resource pool.
RAN2 agree that RRC_CONNECTED relay/remote UE which are in-coverage on the serving frequency, if there is discovery related SIB broadcasted on the serving frequency, and if the configuration of concerned SL frequency is included within the SIB of the serving frequency, it can only use the SL discovery Tx resource configuration provided by dedicated signalling if provided, or not transmit discovery if not provided.
RAN2 agree that RRC_CONNECTED L3 relay/remote UE or layer 2 remote UE which are in-coverage on the serving frequency, and the serving frequency is not shared with concerned frequency, if the configuration of concerned SL frequency is absent within the SIB of the serving frequency or if there is no discovery related SIB on the serving frequency, 
-	If there is Uu coverage at the concerned SL frequency, UE shall 1) rely on the discovery related SIB, if any broadcasted in the concerned SL frequency; Or 2) if there is no discovery related SIB on the concerned SL frequency, UE does not perform SL discovery transmission/reception on the concerned frequency."
RAN2 agree that for L2 remote UE which is out-of-coverage, but connected to network via a relay UE and in RRC IDLE/INACTIVE state, if the network configuration is not available, i.e., SIB, remote UE shall rely on pre-configuration to perform discovery.
RAN2 agrees to down-prioritize discovery specific resource allocation optimization in this release.
RAN2 agrees to down-prioritize the support of discovery gaps in this release.
RAN2 agree that for L2 remote UE which is out-of-coverage, but connected to network via a relay UE and in RRC CONNECTED state, if the network configuration is not available, i.e., SIB or dedicated signalling, remote UE shall rely on pre-configuration to perform discovery.
"RAN2 agrees dedicated discovery resource pool is supported besides shared resource pool configuration, whether it is configured is based on network implementation. And PHY layer parameters and design shall reuse the Rel-16 legacy resource pool design (including resource allocation design).
RAN2 agree that the UE selection between dedicated and shared pool can be discussed as a stage 3 issue after RAN#92-e."
RAN2 agrees to fix the priority value as 1 of sidelink discovery message in the specification.
It can be seen that most agreements seem applicable to non-relay discovery except those for relay-specific use case. Which are to be further confirmed by RAN2, plus additional issue like whether there is a need for differentiated configuration of relay-based and non-relay-based discovery configuration.
[bookmark: _Toc81809966]To accomplish the stage-2/3 work in RAN for non-relay-based discovery, RAN2 has to check the applicability of existing agreement(s) on relay-based discovery, and whether there is any specific issue(s) to handle for non-relay-discovery.
Secondly, authorization work is needed specifically for the non-relay operation, which would impact RAN3
-	If the UE is authorised to use 5G ProSe services, then the AMF shall include in a NGAP message sent to NG-RAN:
-	"5G ProSe authorised" information, including one or more of the following 5G ProSe services:
-	whether the UE is authorized to use 5G ProSe Direct Discovery;
-	whether the UE is authorized to use 5G ProSe Direct Communication;
-	whether the UE is authorized to act as a Layer-2 5G ProSe UE-to-Network Relay;
-	whether the UE is authorized to act as a Layer-3 5G ProSe UE-to-Network Relay;
-	whether the UE is authorized to act as a Layer-2 5G ProSe Remote UE.
[bookmark: _Toc81809967]To accomplish the stage-2/3 work in RAN for non-relay-based discovery, RAN3 has to cover the related authorization work.
Furthermore, further impact on RAN4 is also expected, i.e., the related work on discovery has to be extended from relay to non-relay related case
[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]
[…]
Define additional RRM performance requirements for Relay discovery and (re)selection [RAN4]
[bookmark: _Toc81809968]To accomplish the stage-2/3 work in RAN for non-relay-based discovery, RAN4 has to extend the core/performance work for discovery from relay-based case only to non-relay-based case as well.
Then on how to address it: considering it is related to multiple RAN WGs, TEI seems not appropriate. On the other hand, considering the tight coupling between the non-relay-based discovery and the existing work in R17 SL Relay WI, it seems more appropriate/feasible to handle both relay/non-relay-based discovery in the same session/agenda to avoid unnecessary overhead. Therefore, extend the coverage of R17 SL Relay WI to cover that seems a proper way-out.
[bookmark: _Toc81809969]RAN decides on how to cover RAN impact due to non-relay-based ProSe discovery in R17, e.g., revise R17 NR_SL_Relay WID to cover it. 

Conclusion
We have the following observation:
Observation 1	In SA2/CT1, R17 WI for ProSe covers both relay and non-relay-based discovery for NR.
Observation 2	In RAN, R17 WI (NR_SL_Relay) only covers relay-based ProSe discovery for NR.
Observation 3	To accomplish the stage-2/3 work in RAN for non-relay-based discovery, RAN2 has to check the applicability of existing agreement(s) on relay-based discovery, and whether there is any specific issue(s) to handle for non-relay-discovery.
Observation 4	To accomplish the stage-2/3 work in RAN for non-relay-based discovery, RAN3 has to cover the related authorization work.
Observation 5	To accomplish the stage-2/3 work in RAN for non-relay-based discovery, RAN4 has to extend the core/performance work for discovery from relay-based case only to non-relay-based case as well.


We have the following proposal:
Proposal 1	RAN decides on how to cover RAN impact due to non-relay-based ProSe discovery in R17, e.g., revise R17 NR_SL_Relay WID to cover it.
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