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1 Introduction
One objective of sidelink relay SI [1] is about relay discovery model / procedure.

1. Study mechanism(s) with minimum specification impact to support the SA requirements for sidelink-based UE-to-network and UE-to-UE relay, focusing on the following aspects (if applicable)  for layer-3 relay and layer-2 relay [RAN2];
A. Relay (re-)selection criterion and procedure;

B. Relay/Remote UE authorization;

C. QoS for relaying functionality;

D. Service continuity;

E. Security of relayed connection after SA3 has provided its conclusions;

F. Impact on user plane protocol stack and control plane procedure, e.g., connection management of relayed connection;

2. Study mechanism(s) to support upper layer operations of discovery model/procedure for sidelink relaying, assuming no new physical layer channel / signal [RAN2];

In this contribution, we provide our view on sidelink relay discovery model / procedure.
2 Discussion  

2.1 SA2 status and RAN2 impact analysis
SA2 has studied higher layer impacts of relay discovery (i.e. ProSe 5G Direct Discovery) and documented their agreements in Section 6.3 of TR23.752 [2]. The RAN2 related key aspects are summarized below:

1) Both Model A and Model B (illustrated in Figure 1) are supported. And the following ProSe Direct Discovery messages are needed:

·  Announcement message (for Model A discovery as defined in TS 23.303 [3]).

·  Solicitation message (for Model B discovery as defined in TS 23.303 [3]).

·  Response message (for Model B discovery as defined in TS 23.303 [3]).

2) Discovery message is to be sent over PC5 communication channel, i.e. no separate physical channel for discovery (e.g. PSDCH in LTE D2D) will be introduced.  

3) Contents of the Discovery message to be 5G DDNMF allocated or pre-configured 

4) Remote UEs discover Relay UE by monitoring the corresponding Relay Service Code(s) which are either pre-configured or provisioned by PCF to UEs 
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Figure. 1 ProSe 5G Direct Discovery Model
Among them, we think 1) and 2) have RAN2 impacts. Specially, 1) requires RAN2 to specify user plane protocol stack of discovery message with below requirements: 

· Support broadcast / groupcast (for all 3 messages in Mode A and Mode B) and unicast (for Response message in Model B).  
· Priority handling with SCCH and STCH
· Whether security needs to be performed in PDCP 

Observation 1: SA2 agreed to support both discovery Model A and Model B. It requires RAN2 to specify user plane protocol stack of discovery message.
According to 2), a separate discovery physical channel (i.e. PSDCH in LTE) will not be introduced in NR. However, we think that RAN2 needs to discuss the following aspects:
· Resource pool allocation and configuration for Direct Discovery

· Prioritization rule when collision between discovery TX and communication TX 
Observation 2: SA2 agreed that discovery message is sent over PC5 communication channel. RAN2 impacts may include resource pool allocation and configuration for discovery and prioritization rule when collision with communication TX.
According to the WID objective 2 [1], the discovery message needs to support sidelink relaying, which may include L2 and L3 relay. As we mentioned in our companion contribution [7], we prefer to have a unified design on discovery for L2 and L3 relay, due to tight SI schedule. Thus, we propose that RAN2 should have a unified design for discovery for L2 and L3 relay. Furthermore, SA2 study addressed general discovery support and relay discovery is one specific case of it [2]. In our understanding, RAN2 design should be common for general discovery and relay discovery. Thus, although WID objective 2 intended to study discovery for relay support, it would be good to address general discovery as part of Relay SI itself.
Observation 3: SA2 study addressed general discovery support and relay discovery is one specific case of it. It would be good to have a common RAN2 design for general discovery and relay discovery.
Proposal 1: RAN2 is kindly suggested to adopt a unified design for general direct discovery and relay discovery including common solution for L2 and L3 relay.
2.2 AS impact of discovery message
In LTE Prose [4], discovery message adopted a special user plane which only includes PHY/MAC/ProSe-layer. Meanwhile in Rel-16 NR V2X, RAN2 has specified PC5 user plane protocol stack with PHY/MAC/PDCP/RLC/SDAP/V2X [5]. 
Observation 4: In LTE Prose, discovery message adopted a special user plane which only includes PHY/MAC/ProSe-layer. Meanwhile in Rel-16 NR V2X, RAN2 has specified PC5 user plane protocol stack with PHY/MAC/PDCP/RLC/SDAP/V2X.

Please note that the objective of SID has clearly stated “assuming no new physical layer channel / signal”. Thus, separate physical discovery channel (i.e. PSDCH in LTE) is not introduced in NR. However, we think the discovery message still needs different AS processing from PC5-RRC message. For example, the broadcast / groupcast discovery message is expected to be handled similar to the processing procedure of PC5-S message, and it should be able to be distinguished from PC5-S message in AS layer. Thus, we propose that discovery message can be distinguished from PC5-S/PC5-RRC message in AS layer.     
Observation 5: Discovery message needs different AS processing from PC5-RRC message. For example, the broadcast / groupcast discovery message is expected to be handled similar to the processing procedure of PC5-S message. 
Proposal 2: Discovery message can be distinguished from PC5-S/PC5-RRC message in AS layer.
In order to define a unified protocol stack, we think it makes more sense to reuse existing Rel-16 NR V2X protocol stack, i.e. do not introduce new protocol stack for discovery message.    
Proposal 3: For direct discovery message, reuse existing Rel-16 NR V2X protocol stack, i.e. do not introduce new protocol stack for discovery message.
With regarding to how to differentiate discovery message from PC5-RRC/PC5-S, we think basically there are two solutions:
· Alt-1: Introduce a new SDU type “Discovery message” in PDCP, as illustrated in Figure.2
· Alt-2: Introduce a dedicated LCID for “discovery message” (e.g. 61) in MAC, as illustrated in Figure.3
We think both of solutions can work. We show some preference on Alt-2 because it might help to separate the radio resources management for discovery and other communication traffic. However, we think RAN2 should have a discussion. Thus, we propose:

Proposal 4: To differentiate discovery message from PC5-RRC/PC5-S message, RAN2 is kindly suggested to discuss the following 2 solutions:

· Alt-1: Introduce a new SDU type “Discovery message” in PDCP
· Alt-2: Introduce a dedicated LCID for “discovery message” (e.g. 61) in MAC
Finally, because we introduce PDCP for discovery message, we need to discuss whether ciphering and integrity protection can be performed in PDCP. First note that SA2 has agreed security protection of discovery message can be provided via 5G DDNMF at upper layers (i.e. supported via PC5 discovery protocol). Then, we think ciphering is not required because Relay should be open for remote UE to complete at least initial connection. And we can follow LTE Prose principle that integrity protection is not performed in PDCP. 
Observation 6: SA2 has agreed security protection of discovery message can be provided via 5G DDNMF at upper layers (i.e. supported via PC5 discovery protocol).

Proposal 5: RAN2 confirms that both ciphering and integrity protection are not performed in PDCP layer for discovery message, and its security protection is provided at upper layers as in LTE ProSe (i.e. supported via PC5 discovery protocol).
	Bit
	Description

	000
	IP

	001
	Non-IP

	010
	Discovery message

	010-111
	Reserved


Figure. 2 Illustration of Alt-1

	Index
	LCID values

	0
	SCCH carrying PC5-S messages that are not protected

	1
	SCCH carrying PC5-S messages "Direct Security Mode Command" and "Direct Security Mode Complete"

	2
	SCCH carrying other PC5-S messages that are protected

	3
	SCCH carrying PC5-RRC messages

	4-19
	Identity of the logical channel

	20-6160
	Reserved

	61
	Discovery message

	62
	Sidelink CSI Reporting

	63
	Padding


Figure. 3 Illustration of Alt-2

2.3 Discovery radio resource pool configuration
The objective of WID has clearly stated “assuming no new physical layer channel / signal”. Thus, separate physical discovery channel (i.e. PSDCH in LTE) is not introduced in NR. However, we think that RAN2 needs to discuss Resource pool allocation and configuration for direct Discovery. First, we think that RAN2 needs to allow separate resources pool configuration IEs for Discovery and communication, which can achieve the following benefits:

· Reduced collision between communication and discovery transmission

· Separate power saving schemes for communication and discovery (e.g. discovery announcement can use max power while communication transmission is power controlled). 
· Allows unlicensed bands and licensed bands (i.e. “operator managed” and “non-operator managed”)

Observation 7: Allowing separate resources pool configuration for Discovery and communication can achieve the following benefits:

· Reduced collision between communication and discovery transmission
· Separate power saving schemes for communication and discovery (e.g. discovery announcement can use max power while communication transmission is power controlled). 
· Allows unlicensed bands and licensed bands (i.e. “operator managed” and “non-operator managed”)
Thus, we propose:
Proposal 6: Introduce separate resources pool configuration IEs for discovery and communication.
With regarding to signaling of resources pool configuration for discovery message, we think similar mechanism of Rel-16 NR V2X can be reused, i.e. resource pool of discovery can be configured via NR SIB, RRC message and pre-configuration for out-of-coverage UEs. We can discuss further their signaling details in the phase of WI. 
Proposal 7: For signaling of discovery resource pool configuration, reuse the similar signaling framework specified in Rel-16 NR V2X, i.e. resource pool of discovery can be configured via NR SIB, RRC message for in-coverage UEs and pre-configuration for out-of-coverage UEs.
Finally, we think RAN2 needs to consider the issue on prioritization rule when collision between discovery TX, PC5-S/PC5-RRC TX and communication TX. Basically, we think that we can reuse the similar rule to resolve collision between sidelink TX and Uu Tx specified in Rel-16 NR V2X. However, we think this issue can only be discussed after the protocol stack of discovery message is finalized, especially its priority handling in LCP.
Proposal 8: RAN2 is kindly suggested to discuss prioritization between discovery TX, PC5-S/PC5-RRC TX and communication TX after the protocol stack of discovery message is finalized.
3 Summary

In this contribution, we provide our view on sidelink relay discovery model / procedure in Rel-17 SI of sidelink relay.

Observation 1: SA2 agreed to support both discovery Model A and Model B. It requires RAN2 to specify user plane protocol stack of discovery message.

Observation 2: SA2 agreed that discovery message is sent over PC5 communication channel. RAN2 impacts may include resource pool allocation and configuration for discovery and prioritization rule when collision with communication TX.
Observation 3: SA2 study addressed general discovery support and relay discovery is one specific case of it. It would be good to have a common RAN2 design for general discovery and relay discovery.
Observation 4: In LTE Prose, discovery message adopted a special user plane which only includes PHY/MAC/ProSe-layer. Meanwhile in Rel-16 NR V2X, RAN2 has specified PC5 user plane protocol stack with PHY/MAC/PDCP/RLC/SDAP/V2X.
Observation 5: Discovery message needs different AS processing from PC5-RRC message. For example, the broadcast / groupcast discovery message is expected to be handled similar to the processing procedure of PC5-S message. 
Observation 6: SA2 has agreed security protection of discovery message can be provided via 5G DDNMF at upper layers (i.e. supported via PC5 discovery protocol).

Observation 7: Allowing separate resources pool configuration for Discovery and communication can achieve the following benefits:

· Reduced collision between communication and discovery transmission

· Separate power saving schemes for communication and discovery (e.g. discovery announcement can use max power while communication transmission is power controlled). 

· Allows unlicensed bands and licensed bands (i.e. “operator managed” and “non-operator managed”)

Proposal 1: RAN2 is kindly suggested to adopt a unified design for general direct discovery and relay discovery including common solution for L2 and L3 relay.
Proposal 2: Discovery message can be distinguished from PC5-S/PC5-RRC message in AS layer.
Proposal 3: For direct discovery message, reuse existing Rel-16 NR V2X protocol stack, i.e. do not introduce new protocol stack for discovery message.
Proposal 4: To differentiate discovery message from PC5-RRC/PC5-S message, RAN2 is kindly suggested to discuss the following 2 solutions:

· Alt-1: Introduce a new SDU type “Discovery message” in PDCP
· Alt-2: Introduce a dedicated LCID for “discovery message” (e.g. 61) in MAC
Proposal 5: RAN2 confirms that both ciphering and integrity protection are not performed in PDCP layer for discovery message, and its security protection is provided at upper layers as in LTE ProSe (i.e. supported via PC5 discovery protocol).
Proposal 6: Introduce separate resources pool configuration IEs for discovery and communication.

Proposal 7: For signaling of discovery resource pool configuration, reuse the similar signaling framework specified in Rel-16 NR V2X, i.e. resource pool of discovery can be configured via NR SIB, RRC message for in-coverage UEs and pre-configuration for out-of-coverage UEs.
Proposal 8: RAN2 is kindly suggested to discuss prioritization between discovery TX, PC5-S/PC5-RRC TX and communication TX after the protocol stack of discovery message is finalized.
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