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1 Introduction

This contribution is to discuss the sidelink relay discovery message for both L3 U2N relay and L2 U2N relay.
2 Discussion
(1) Protocol stack for relay discovery message 
RAN2 have studied the discovery message models and the protocol stack of discovery messages in [1]. The discovery messages in model A and model B discovery models[2] are indicated by ProSe layer to AS layer and the protocol stack of the discovery messages is specified as Figure 4.2-1[1]. Discovery is located on top of PDCP, RLC and MAC sublayers and the PHY layer in the protocol stack. 
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Figure 4.2-1 [1] – Protocol stack of discovery message for UE-to-Network relay
Observation 1. The studied discovery models and protocol stack for discovery message in [1] can be starting points of sidelink relay discovery message in normative phase.

Proposal 1. RAN2 is asked to confirm the protocol stack of discovery message as Figure 4.2-1 in TR 38.836. 
(2) Logical channel configuration of SL relay discovery message
As discussion in [1], SL resource pool to transmit relay discovery message can be either shared with or separated from resource pool for data transmission. For both shared resource pool and separated resource pool, relay discovery message is carried by a new SL SRB and a new LCID.
A sidelink logical channel for transmitting discovery message can be a SCCH (sidelink control channel). A separate SL SRB (e.g., SL-SRB4) using different SCCH from those for PC5-RRC and PC5-S signaling can be configured for relay discovery message. A different logical channel group for SL relay discovery can be configured to differentiate SL relay discovery message from PC5-RRC and PC5-S signaling.
Regarding whether to configure same SL SRB or different SL SRBs for discovery messages used in model A and model B discovery models, it is not expected any differentiation in AS layer among the discovery messages. So one SL SRB and its corresponding SCCH can be configured for any discovery messages for model A and mode B discovery models. 
The parameters which are used for SL SRB of relay discovery can be specified as default configuration as PC5-RRC and PC5-S signaling.

Observation 2. Similar to PC5-S signalling, a sidelink signalling bearer (SL SRB) can be configured for relay discovery message.

Proposal 2. A separate sidelink signalling bearer using SCCH can be configured for SL relay discovery message used in model A and model B discovery models. 

(3) PDCP Data PDU for SL relay discovery
In NR sidelink communication, PDCP Data PDU for SRB0 is specified as Figure 6.2.2.4-1 in [3]. SDU type is not applicable for SRB0. 
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Figure 6.2.2.4-1 [3] – PDCP Data PDU format for sidelink DRBs for groupcast and broadcast and for the sidelink SRB0 
There are two options for PDCP Data PDU format for SL relay discovery message.

Option 1: same format as SRB0 of PC5-S signalling

Since SL relay discovery messages in model A and model B discovery models can be transmitted in broadcast manner as SRB0 of PC5-S signalling, the PDCP Data PDU format for sidelink SRB0 can be applied for the SRB of SL relay discovery.
Option 2: 1 byte header with PDCP SN only
Since SL relay discovery message needs not SDU type in PDCP header as PC5-S signalling, the header of PDCP Data PDU for SL relay discovery message can be specified without SDU type field. One byte header with PDCP SN is workable for SL relay discovery message.

Observation 3. Regarding PDCP Data PDU format, SDU type is not applicable for SL relay discovery message. 

Proposal 3. RAN2 is asked to discuss PDCP Data PDU format for SL relay discovery.
(4) Relay discovery gap configuration

For Relay UE or Remote UE with the non-dedicated transceiver for SL relay discovery transmissions/receptions, a gap can be configured for sidelink relay discovery transmission and/or reception as E-UTRA SL Discovery Gap[4]. The gaps can be provided with taking into account any additional overhead for synchronization, interruption time for retuning and subframe offset between serving carrier and sidelink relay discovery carrier.
If needed, gNB may provide gaps to the Relay UE or the Remote UE for SL relay discovery transmissions/receptions. The gNB can de-configure a configured sidelink relay discovery transmission and/or reception gaps. The Relay UE or the Remote UE can request a gap for sidelink relay discovery transmission or reception. The UE is not expected to monitor any physical downlink channels during sidelink relay discovery reception gaps. During sidelink relay discovery transmission gap, the UE prioritizes sidelink relay discovery over Uu uplink transmission except RACH operation when a conflict with sidelink relay discovery occurs. The UE prioritizes the RA preamble, Msg3 or MSGA over the sidelink relay discovery transmission gap. The UE prioritizes the RACH Uu reception over the sidelink relay discovery reception gap.

Observation 4. As in E-UTRA SL discovery, the gap can assist the relay discovery message transmission or reception.
Proposal 4. Relay UE or Remote UE can request a gap for sidelink relay discovery transmission or reception. 
Proposal 5. gNB can configure a gap for sidelink relay discovery transmission or reception to Relay UE or Remote UE.

(5) 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.

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 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 for sidelink relay discovery transmission with configured sidelink grants.

3 Conclusion

Observation 1. The studied discovery models and protocol stack for discovery message in [1] can be starting points of sidelink relay discovery message in normative phase.

Observation 2. Similar to PC5-S signalling, a sidelink signalling bearer (SL SRB) can be configured for relay discovery message.

Observation 3. Regarding PDCP Data PDU format, SDU type is not applicable for SL relay discovery message. 

Observation 4. As in E-UTRA SL discovery, the gap can assist the relay discovery message transmission or reception.
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. RAN2 is asked to confirm the protocol stack of discovery message as Figure 4.2-1 in TR 38.836. 

Proposal 2. A separate sidelink signalling bearer using SCCH can be configured for SL relay discovery message used in model A and model B discovery models. 

Proposal 3. RAN2 is asked to discuss PDCP Data PDU format for SL relay discovery.
Proposal 4. Relay UE or Remote UE can request a gap for sidelink relay discovery transmission or reception. 
Proposal 5. gNB can configure a gap for sidelink relay discovery transmission or reception to Relay UE or Remote UE.

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