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[bookmark: _Ref35586532]Introduction
In this contribution, the following leftover issues are discussed:
· Issue 1: Which RLC mode can be used to transmit sidelink discovery?  
· Issue 2: Whether the agreements for relay-based discovery achieved can be reused for non-relay discovery?
· Issue 3: Whether an indication to ProSe layer is needed when receiving discovery message?
· Issue 4: When UE establishes SL-SRB4 for sidelink discovery?
Discussion
[bookmark: _Ref70087521]RLC mode for sidelink discovery message
In RAN2#115-e meeting offline [3], companies had provided their opinions on which RLC mode can be used for discovery message. All 17 companies support RLC UM should be used for discovery messages. 
[bookmark: P1]Proposal 1:  RLC UM mode is used for SL-SRB4.
Reusing the agreements of relay discovery for non-relay discovery
The WID of sidelink relay was revised to cover the part of work on non-relay discovery during RAN#93-e meeting. And the principle is to take the agreements for relay-based discovery achieved as baseline while enhancements and optimizations beyond basic functionality for the 5G ProSe Direct Discovery scenario are not considered.
	4	Objective
4.1	Objectives Core part WI
……
Secondly, the objective of this work item also covers the non-relay discovery (i.e. 5G ProSe Direct Discovery). 
1. Specify mechanisms for 5G ProSe Direct Discovery [RAN2, RAN3, RAN4];
NOTE 1:	RAN requests RAN2 to strive for completion of the common parts (objective 1) by RAN#92 (June). RAN understands that RAN2 will also initially work on other aspects that have cross-group dependencies. 
NOTE 2:	For L2 UE-to-Network Relay, it is assumed that the Remote UE has a single active connection towards gNB via only a single Relay UE at a given time in this release.
NOTE 3:	Only NR Uu interface, i.e. gNB, and 5GC is considered, and it is limited to NR SA scenario in this release.
NOTE 4:	Work specific to the mobility scenario of “between indirect (via a first Relay UE) and indirect (via a second Relay UE)”, and the group mobility is not supported in this release.
NOTE 5:  RAN2 prioritizes completion of relay discovery work, and for 5G ProSe Direct Discovery (Objective 7) takes the agreement for relay-based discovery achieved as baseline while enhancements and optimizations beyond basic functionality for the 5G ProSe Direct Discovery scenario are not considered.


[bookmark: _Ref78984351]So, we firstly check whether the achieved agreements can be reused one by one.
Discovery Model and Protocol Stack
	Discovery Model and protocol Stack agreements:

	RAN2#111-e
[Easy] Proposal1: Model A/ B discovery model similar to LTE is reused for U2N relay
[Easy]Proposal2: Model A/ B discovery model similar to LTE is reused for U2U relay also
[Easy]Proposal3: Send a LS to inform SA2 of RAN2’s assumption on discovery models for both U2N relay and U2U relay.
[Easy]Proposal4: RAN2 take agreed discovery model for U2N relay and U2U relay as working assumption while waiting for SA2’s response
[Easy]Proposal5: Discovery message is carried over SL SRB with control plane protocol stack  similar or identical to PC5-S (PC5-S/PDCP/RLC/MAC/PHY). FFS whether new SL SRB is introduced for discovery message.

	RAN2#113-e
For both L2 and L3 U2N and U2U relay, RAN2 confirm the working assumption that discovery model A and model B are supported.
Updating the protocol stack for discovery message as Discovery/PDCP/RLC/MAC/PHY


Agreements related to discovery model and protocol stack are not limited to relay-specific use case or architecture, and can be reused for non-relay discovery.
[bookmark: P2]Proposal 2: Model A/ B discovery model similar to LTE is reused for non-relay discovery.
[bookmark: P3]Proposal 3: Protocol stack as Discovery/PDCP/RLC/MAC/PHY is reused for non-relay discovery.


Figure 1 Stack for NR discovery
Power control
	Power control agreement:

	RAN2#114-e
Proposal 6: RAN2 agrees to reuse Rel-16 power control mechanism for transmission of discovery messages.


Agreement related to power control is common for relay discovery and non-relay discovery. Hence, it can be reused for non-relay discovery.
[bookmark: P4]Proposal 4: Rel-16 power control mechanism is reused for non-relay discovery.
Differentiate from existing SL signaling
	Differentiate from existing SL signaling agreements:

	RAN2#111-e
[Easy]Proposal6: Solution is needed to differentiate discovery message in AS layer from existing SL signalling or traffic

	RAN2#112-e
Proposal1: To send a LS to SA2 to consult whether discovery message could be taken as PC5-S signalling or other new signalling in upper layer.  This can be included in R2-2010862 (offline discussion [601]).
Proposal2: Solution to differentiate discovery message in AS layer is also applicable for U2U relay

	RAN2#113-e
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)
Proposal 10: [Easy] No ciphering and integrity protection in PDCP layer is needed for the discovery messages.

	RAN2#114-e
Proposal 8: 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.


Agreements related to differentiate from existing SL signaling are not limited to relay-specific use case or architecture, and can be reused for non-relay discovery.
[bookmark: P5]Proposal 5: SL-SRB4 is reused for non-relay discovery.
[bookmark: P6]Proposal 6: No ciphering and integrity protection in PDCP layer is needed for non-relay discovery.
Priority for discovery message
	Priority for discovery message agreements:

	RAN2#112-e
Proposal4: Discovery messages should be treated equally in terms of channel prioritization in LCP within the separate resource pool.
Proposal 5: For shared resource pool, to introduce a new LCID for discovery message i.e. it is taken as a new SL SRB

	RAN2#113-e
Introduce a new LCID for discovery message for separate resource pool, same as shared resource pool.

	RAN2#114-e
Proposal 8 [discussion]: RAN2 agrees to fix the priority value as 1 of sidelink discovery message in the specification.


Agreements related to priority of the discovery message are not limited to relay-specific use case or architecture, and be reused for non-relay discovery.
[bookmark: P7]Proposal 7: LCID and priority value for sidelink discovery message are used for both relay discovery and non-relay discovery.
Resource allocation for discovery
	Resource allocation for discovery agreements:

	RAN2#111-e
[Easy]Proposal12: For U2N relay, relay UE in CONNECTED state is allowed to transmit/receive discovery message if sidelink communication configuration is provided from network.  FFS for the case that the serving gNB is not SL-capable (if applicable).
[Easy]Proposal15: for U2N relay, whether remote UE in CONNECTED state is allowed to transmit/receive discovery is based on configuration provided by serving gNB and detail is FFS. FFS for the case that the serving gNB is not SL-capable (if applicable).
[Easy]Proposal16: for U2N relay, remote UE out of coverage is always allowed to transmit/receive discovery message based on pre-configuration in the initial access case (i.e. not already connected through relay). FFS whether based on configuration from network in case the remote UE is already connected through a relay.
[Easy]Proposal17: RAN2 concludes that authorization of both relay UE and remote UE has no RAN2 impact
[Easy]Proposal18: RAN2 concludes that limited impact on RAN3 for UE-to-Network relay can be left for normative work item phase
· The foregoing proposals are agreed
· LS to SA2 (P3 above) to be treated in a short post-meeting discussion.

	RAN2#112-e
Proposal 9: L3 U2N relay UE is allowed to transmit discovery message based on at least pre-configuration when it is connected to a non_SL Relay_Capable gNB whose serving carrier is not shared with SL carrier. Detailed definition of non_SL Relay_Capable gNB 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.
Proposal 10: L2 U2N relay UE should be always connected to a SL Relay Capable gNB for relay operation including transmission of discovery message
Proposal11: Remote UE supporting L2 relay is allowed to transmit discovery message (at least by preconfiguration) when it is directly connected to a non_SL Relay_Capable gNB whose serving carrier is not shared with SL carrier.
Proposal 12: Remote UE supporting L3 relay is allowed to transmit discovery message on its own based on at least pre-configuration when it is connected to a non-SL Relay_Capable gNB whose serving carrier is not shared with SL carrier. Detailed definition of non_SL Relay_Capable gNB can be left for WI phase.
Proposal 14: for L3 solution, it is not feasible for serving gNB to configure an out of coverage remote UE with radio configuration for transmission of discovery message
Proposal15: No additional network configuration is needed for measurement by remote UE in RRC_IDLE or RRC_INACTIVE.
Proposal16: For U2U relay operation, relay UE or remote UE is allowed to transmit discovery message when it is triggered by upper layer.
Proposal 17: Both remote UE and relay UE in U2U relay can rely on pre-configuration unless relevant radio configuration is provided by network, either via system information or dedicated signalling

	RAN2-114e
Proposal 9: RAN2 agrees to postpone the discussion related to resource allocation to after RAN#92-e.  [FFS if impact from dedicated resource pool; to be revisited this meeting.]

Proposal 1 [easy]: 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.
Proposal 2 [easy]: 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.
Proposal 3a [easy]: 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.
-	If there is no Uu coverage at the concerned frequency, UE shall rely on pre-configuration.
Proposal 4a [easy]: 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.
Proposal 5 [easy]: RAN2 agrees to down-prioritize discovery specific resource allocation optimization in this release.
Proposal 9 [easy]: RAN2 agrees to down-prioritize the support of discovery gaps in this release.
Proposal 4b [discussion]: 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.
Proposal 6 [discussion]: 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#114-e
Proposal 3b (modified): 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.
Proposal 4 (modified): 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.
Proposal 3a (modified): 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.
Proposal 1b: 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.
Proposal 1c: 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#115-e
FFS if the network can configure shared and dedicated pool simultaneously.
For mode 1, if agreed that both shared and dedicated resource pools can be configured, it is up to gNB which one the UE should use to transmit discovery message.
For mode 2, if agreed that both shared and dedicated resource pools can be configured, downselect from the following options:
· Left to UE implementation
· Dedicated pool should be prioritized
· Shared pool should be prioritized
Discovery for IC relay UE, for IC remote UE which has not been connected to network via a relay UE, and for OOC remote UE which has not been connected to network via a relay UE, relay discovery reuses the Rel-16 V2X resource allocation principles.
Proposal 3: [13/19] For UE (including IC remote UE and OOC remote UE) which has been connected to network via a relay UE, only resource allocation mode 2 can be used.


Agreements related to resource allocation and configurations are relay-specific or remote-specific but the pricilple can be reused for non-relay discovery.
[bookmark: P89]Proposal 8: UE sends 5G ProSe discovery messages based on SIB/Preconfigure/dedicated signaling rely on its RRC STATE.
Proposal 9: Resource pool configuration for discovery is used for both relay and non-relay discovery.
trigger threshold related configuration
	RAN2#112-e
[Easy]Proposal10: For U2N relay, relay UE is allowed to transmit/receive discovery message when it is in coverage and relevant control parameters including e.g. Uu signal quality thresholds and communication configuration are provided by network
[Easy]Proposal11: For U2N relay, LTE principle i.e. one lower threshold and one upper threshold can be reused for relay UE in IDLE/INACTIVE state to decide whether it is allowed to transmit/receive discovery message
[Easy]Proposal14: for U2N relay, remote UE in IDLE/INACTIVE state is allowed to transmit/receive discovery message when signal strength of Uu interface is lower than one configured threshold by network.  FFS the details of the idle measurements and possible additional network

	RAN2#113-e
Proposal 3a: [Easy] 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
Proposal 3b: [Easy] 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.
Proposal 5: [Easy] 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.


The above agreements are related to Uu signal quality threshold to trigger discovery message for remote UE and relay UE. They are obvious for U2N relay only. Therefore, The following agreements can not be reused to non-relay discovery.
[bookmark: P10]Proposal 10:U2N relay specific discovery agreements (i.e. agreements related to the Uu signal quality thresholds for transmission/reception discovery message) are not applicable to non-relay discovery. 
[bookmark: _Hlk61535539]According to the TS23.304, non-relay discovery is group member discovery which is applicable to public safety use and commercial services. As to public safety use and commercial services, high layer criteria to transmit the discovery message is enough, no requirement of AS criteria for transmission/reception discovery message.
[bookmark: P11]Proposal 11: Do not introduce AS layer criteria for non-relay discovery transmission/reception.
Indication to ProSe layer 
In CT1#132-e meeting, one note was agreed for 5G ProSe direct discovery procedure as following:
	TS 24.554
NOTE x:	The UE can determine the received PROSE PC5 DISCOVERY message for direct discovery solicitation is for 5G ProSe direct discovery based on an indication from the lower layer.



According to the note, The AS layer of Rx UE should send the received discovery message along with an indication to high layer to indicate that the message is 5G ProSe direct discovery.

[bookmark: P12][bookmark: _Ref85803875]Proposal 12: When receiving discovery message via SL-SRB4, UE shall pass discovery message to the higher layer along with an indication to indicate that the message is for 5G ProSe direct discovery.
Sidelink SRB establishment for discovery
According to the latest RRC spec, sidelink SRB can be added when transmission of PC5-S message for a specific destination is requested by upper layers for sidelink SRB. 
	[bookmark: _Toc60777039][bookmark: _Toc68014979]5.8.9.1a.4	Sidelink SRB addition
The UE shall:
1>	if transmission of PC5-S message for a specific destination is requested by upper layers for sidelink SRB:
2>	establish PDCP entity, RLC entity and the logical channel of a sidelink SRB for PC5-S message, as specified in sub-clause 9.1.1.4;
1>	if a PC5-RRC connection establishment for a specific destination is indicated by upper layers:
2>	establish PDCP entity, RLC entity and the logical channel of a sidelink SRB for PC5-RRC message of the specific destination, as specified in sub-clause 9.1.1.4;
2>	consider the PC5-RRC connection is established for the destination.


For discovery message, it is not PC5-S message, the current mechanism for sidelink SRB addition cannot apply to discovery message. The condition should be updated as transmission of PC5 discovery message for a specific destination is requested by upper layers, so, it proposed that:
[bookmark: P13]Proposal 13: For sidelink discovery, if transmission of PC5 discovery message for a specific destination is requested by upper layers, establish the corresponding PDCP/RLC entity for PC5 discovery message.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1:  RLC UM mode is used for SL-SRB4.
Proposal 2: Model A/ B discovery model similar to LTE is reused for non-relay discovery.
Proposal 3: Protocol stack as Discovery/PDCP/RLC/MAC/PHY is reused for non-relay discovery.
Proposal 4: Rel-16 power control mechanism is reused for non-relay discovery.
Proposal 5: SL-SRB4 is reused for non-relay discovery.
Proposal 6: No ciphering and integrity protection in PDCP layer is needed for non-relay discovery.
Proposal 7: LCID and priority value for sidelink discovery message are used for both relay discovery and non-relay discovery.
[bookmark: _GoBack]Proposal 8: UE sends 5G ProSe discovery messages based on SIB/Preconfigure/dedicated signaling rely on its RRC STATE.
Proposal 9: Resource pool configuration for discovery is used for both relay and non-relay discovery.
Proposal 10:U2N relay specific discovery agreements (i.e. agreements related to the Uu signal quality thresholds for transmission/reception discovery message) are not applicable to non-relay discovery. 
Proposal 11: Do not introduce AS layer criteria for non-relay discovery transmission/reception.
Proposal 12: When receiving discovery message via SL-SRB4, UE shall pass discovery message to the higher layer along with an indication to indicate that the message is for 5G ProSe direct discovery. 
Proposal 13: For sidelink discovery, if transmission of PC5 discovery message for a specific destination is requested by upper layers, establish the corresponding PDCP/RLC entity for PC5 discovery message.
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