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1 Introduction

Regarding SL relay discovery, the followings are agreed In RAN2#113bis-e meeting [1].
Agreements:

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.

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.

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.
This contribution is to discuss the remaining issues for common sidelink relay discovery in L2 U2N and L3 U2N.
2 Discussion
(1) Logical channel priority of SL discovery messages
During RAN2#113bis-e meeting, it was agreed to use new SL-SRB4 for all discovery messages. The LCH priority of SL discovery messages has not been discussed. 

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)
Regarding the logical channel priority for SL discovery message using SL-SRB4, the discussion can be about whether a fixed priority or configurable priority is applied for discovery messages and if a fixed priority is selected whether the same priority is applied as other SL-SRBs (i.e., PC5-S signalling, PC5-RRC) or not.
There are two discovery models as specified in [2]. In model A, SL discovery message from Relay UE is transmitted at pre-defined periodic intervals. The logical channel priority of SL discovery message in model A does not have to higher than other SL-SRBs. So the logical channel priority of SL discovery message in model A can be same or higher value than 1.

In model B SL discovery message from Remote UE is transmitted to solicit SL discovery message from Relay UE. The SL discovery messages in model B can be transmitted in logical channel with fixed priority value. Regarding the priority among all 3 SL discovery messages, in some sense SL discovery messages in model B which are used in on-demand manner may require higher priority than the discovery message in model A. SL discovery messages in model B may also have higher priority than other SL-SRBs for PC5-S signalling and PC5-RRC. So SL discovery message in model B can be handled with higher priority with SL discovery message in mode A using SL-SRB4, PC5-S signalling/PC5-RRC using other SL-SRBs.
Observation 1. SL discovery messages in model B used in on-demand manner can have higher priority than SL discovery message in model A. SL discovery messages in model B may need higher priority than other SL-SRBs.
Proposal 1. Fixed priority value 1 can be assigned for the logical channel of SL-SRB4 for SL discovery messages.

Proposal 2. SL discovery message in model B can be handled with highest priority among SL messages using SL-SRBs.
(2) SL configuration for relay discovery message

Which SL configuration is used for Remote UE is FFS as below.
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.
Regarding SL relay discovery configuration for Remote UE, we think that the same principle for SLRB configuration in NR SL communication should be applied for SL relay discovery configuration. If Remote UE is in-coverage as RRC_CONNECTED UE then the Remote UE uses the SL relay discovery configuration in dedicated RRC signalling. If Remote UE is in-coverage as RRC_IDLE or RRC_INACTIVE, the Remote UE follows the SL relay discovery configuration in SIB. If Remote UE is out of coverage then the Remote UE uses the pre-configured SL relay discovery configuration. This principle should be same in L2 U2N relaying and L3 U2N relaying and for both Remote UE and Relay UE.
Observation 2. SL relay discovery configuration usage should follow the same principle of SLRB configuration in NR SL communication i.e., dedicated configuration in RRC_CONNECTED, SIB based configuration in RRC_IDLE/RRC_INACTIVE, pre-configuration for out of coverage.
In L2 U2N relaying when Remote UE is not connected with Relay UE to a gNB and the Remote UE is out of coverage, then the Remote UE performs SL relay discovery based on pre-configuration since the Remote UE is out of coverage. When Remote UE is out of coverage but has RRC connection with gNB via Relay UE then the Remote UE is regarded as RRC_CONNECTED UE and the Remote UE can use SL relay discovery configuration provided via dedicated RRC signalling. 
Observation 3. Remote UE should be regarded as in RRC_CONNECTED if the Remote UE has RRC connection with gNB via L2 U2N Relay UE regardless Remote UE is out of coverage from gNB.

Proposal 3. In L2 U2N relaying, Remote UE performs SL relay discovery based on dedicated configuration when it is provided with SL relay discovery configuration via dedicated RRC signalling from gNB directly or via Relay UE. 

In L3 U2N relaying when Remote UE has RRC connection with gNB and the UE can be provided with SL relay discovery configuration by gNB, the Remote UE perform SL relay discovery based on the dedicated SL relay discovery configuration. When Remote UE is out of coverage from gNB and is connected with Relay UE, the Remote UE is not provided with SL relay discovery configuration via dedicated RRC signalling by the gNB since the Remote UE does not have a RRC connection with the gNB. For this case Remote UE can perform SL relay discovery based on pre-configured SL relay discovery configuration. In L3 U2N relaying, Remote UE can perform SL relay discovery based on gNB provided configuration when the Remote UE is in RRC_CONNECTED, RRC_IDLE or RRC_INACTIVE regardless of its connection with Relay UE.
Observation 4. If Remote UE is out of coverage from gNB, the Remote UE should use pre-configuration even if the Remote UE is connected with U3 U2N Relay UE which has RRC connection with the gNB.

Proposal 4. In L3 U2N relaying, Remote UE performs SL relay discovery based on pre-configuration if the Remote UE is out of coverage. Remote UE use SL relay discovery configuration provided by gNB if available.
(3) SL resource allocation for relay discovery message

As for NR sidelink communication, Relay UE and Remote UE can operate in both mode 1 and mode 2 for resource allocation in SL relay discovery. 

Observation 5. SL resource allocation mode 1 and mode 2 in NR sidelink communication can be applied for SL relay discovery transmission.

For mode 1 operation, gNB can dynamically allocate resources to Relay UE or Remote UE. Here, the Remote UE is in RRC_CONNECTED via Relay UE to gNB or directly to gNB.
Proposal 5. Remote UE is in RRC_CONNECTED can be configured with mode 1 resource allocation by gNB for sidelink relay discovery transmission.

In the discovery model A[2], the announcing UE broadcasts discovery message at pre-defined discovery intervals. Relay UE which is supposed as the announcing UE in model A can transmit relay discovery message periodically or in semi-persistent manner. So gNB can allocate sidelink resources to Relay UE with the two types of sidelink configured grants. 

For relay discovery, SL-RNTI on PDCCH for dynamic grant and SL-CS-RNTI on PDCCH for type 2 configured sidelink grant can be assigned as in NR sidelink communication. 

Relay UE or Remote UE can transmit SUI message to inform TX resource request for relay discovery, its interest on SL relay discovery monitoring as in NR sidelink communication. 

Proposal 6. gNB can allocate sidelink resources to Relay UE in RRC_CONNECTED for sidelink relay discovery transmission with configured sidelink grants.

3 Conclusion

Observation 1. SL discovery messages in model B used in on-demand manner can have higher priority than SL discovery message in model A. SL discovery messages in model B may need higher priority than other SL-SRBs.

Observation 2. SL relay discovery configuration usage should follow the same principle of SLRB configuration in NR SL communication i.e., dedicated configuration in RRC_CONNECTED, SIB based configuration in RRC_IDLE/RRC_INACTIVE, pre-configuration for out of coverage.
Observation 3. Remote UE should be regarded as in RRC_CONNECTED if the Remote UE has RRC connection with gNB via L2 U2N Relay UE regardless Remote UE is out of coverage from gNB.

Observation 4. If Remote UE is out of coverage from gNB, the Remote UE should use pre-configuration even if the Remote UE is connected with U3 U2N Relay UE which has RRC connection with the gNB.

Observation 5. SL resource allocation mode 1 and mode 2 in NR sidelink communication can be applied for SL relay discovery transmission.

Based on the above observations, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. Fixed priority value 1 can be assigned for the logical channel of SL-SRB4 for SL discovery messages.

Proposal 2. SL discovery message in model B can be handled with highest priority among SL messages using SL-SRBs.
Proposal 3. In L2 U2N relaying, Remote UE performs SL relay discovery based on dedicated configuration when it is provided with SL relay discovery configuration via dedicated RRC signalling from gNB directly or via Relay UE. 

Proposal 4. In L3 U2N relaying, Remote UE performs SL relay discovery based on pre-configuration if the Remote UE is out of coverage. Remote UE use SL relay discovery configuration provided by gNB if available.

Proposal 5. Remote UE is in RRC_CONNECTED can be configured with mode 1 resource allocation by gNB for sidelink relay discovery transmission.

Proposal 6. gNB can allocate sidelink resources to Relay UE in RRC_CONNECTED for sidelink relay discovery transmission with configured sidelink grants.

4 References
[1] R2-2104305, Report of session on positioning and sidelink relay, Session Chair (MediaTek)
[2] 3GPP TS 23.303 V16.0.0

