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1 Introduction

This contribution is to discuss open issues of PDCP layer and RLC layer for SL discovery. 
2 Discussion
(1) SL-SRB4 in NR sidelink communication
Release 17 Sidelink Relay is to support 5G ProSe U2N Relay Discovery and 5G ProSe Direct Discovery as defined in TS 23.304 [1] but not to specify AS functionality for 5G ProSe Direct Communication in [1]. As one of AS layer features to support U2N Relay Discovery and Direct Discovery, SL-SRB4 is agreed to be used for all discovery messages. We understand that SL-SRB4 is not necessary for ProSe Direct Communication in [1]. Regarding an issue whether SL-SRB4 is a part of NR sidelink communication we do not think that SL-SRB4 is not needed for NR sidelink communication. In TS 38.300 [2], NR sidelink communication is specified as AS functionality enabling at least V2X Communication as defined in TS 23.287 [3], between two or more nearby UEs, using NR technology but not traversing any network node.
Observation 1. SL-SRB4 is not necessary for 5G ProSe Direct Communication defined in 3GPP TS 23.304 as well as NR sidelink communication.

Proposal 1. The handling of SL-SRB4 in PDCP and RLC layers is to be specified separately from NR sidelink communication.

(2) PDCP/RLC receiving entity establishment and release
RAN2 has agreed that the transmitting PDCP/RLC entities for SL-SRB4 are established by upper layer request in #116e meeting [4].
Agreements:

Proposal 7: RLC UM mode is used for SL-SRB4.

Proposal 10: The transmitting PDCP/RLC entity establishment for SL-SRB4 is requested by upper layer, e.g., if the transmission of PC5 discovery message for a specific destination is requested by upper layers, establish the corresponding PDCP/RLC entity for PC5 discovery message.

Proposal 11: PDCP entity re-establishment for SL-SRB4 is not supported.

Proposal 12: The PDCP entity release for a SLRB of sidelink discovery can be requested by the upper layers.

An open issue is about the receiving PDCP/RLC entity establishment for SL-SRB4. In 23.304[1], the Relay UE and the Remote UE are pre-configured or provisioned for relay discovery and the UEs use pre-configured and provisioned information for relay discovery including Destination layer 2-ID for Relay Discovery Announcement message and Relay Discovery Solicitation message. It is similar to SL direct discovery so that pre-configured and provisioned information for direct discovery are given to UEs. In our view, when UE is configured by upper layers to monitor NR SL discovery message with the pre-configured and provisioned information, the UE can establish receiving PDCP/RLC entities for SL-SRB4 of SL discovery.
Observation 2. When UE is configured by upper layers to monitor SL discovery message, the receiving PDCP/RLC entities for SLRB of SL discovery can be established.

Proposal 2. The receiving PDCP/RLC entity establishment for SL-SRB4 can be requested by the upper layers.
It is also agreed that PDCP entity release for SL-SRB4 is requested by the upper layers. The same principle can be applied for RLC entity release for SL-SRB4. 
Proposal 3. The RLC entity release for SL-SRB4 can be requested by the upper layers.

(3) PDCP Data PDU format for unicast SL-SRB4
Since RAN2 have agreed that no ciphering and integrity protection in PDCP layer is needed for the discovery messages for both relay discovery and non-relay discovery, the PDCP Data PDU format without ciphering and integrity protection related fields is available for unicast SL-SRB4.
But in TS 23.304 [1], the security issues related to Direct Discovery and U2N Relay Discovery are open for SA3 WG decision as below.
	2)
Parameters used for 5G ProSe Direct Discovery:
(omitted)

-
Security parameters used for direct discovery over PC5:

Editor's note:
Whether the security parameters can be provided by the PCF and details of security parameters will be determined by SA3 WG.

(omitted)

2)
ProSe Relay Discovery policy/parameters for 5G ProSe UE-to-Network Relay:

  (omitted)
Includes security related content for 5G ProSe UE-to-Network Relay Discovery for each ProSe Relay Service Code.

Editor's note:
Whether the security parameters can be provided by the PCF and details of security parameters will be determined by SA3 WG.


In our view RAN2 may revisit this issue if SA3 decides to apply AS layer ciphering and/or integrity protection for 5G ProSe U2N Relay Discovery or 5G ProSe Direct Discovery.
Proposal 4. No separate PDCP Data PDU format is specified for unicast SL-SRB4 unless PDCP layer ciphering and/or integrity protection is determined for 5G ProSe U2N Relay Discovery or 5G ProSe Direct Discovery by SA3 WG.

(4) PDCP layer state variables
For state variables maintained by receiving PDCP entity for SL-SRB4, RX_NEXT and RX_DELIV can be defined and maintained. The initial values for RX_NEXT and RX_DELIV can be set according to cast type of SL discovery as the principle for NR sidelink communication. For broadcast/groupcast SL discovery, UEs may receive SL discovery message from the middle of SN space. So the same solution to set the initial value for RX_NEXT and the initial value for RX_DELIV in NR sidelink broadcast and groupcast can be applied for those variables of sidelink discovery in groupcast or broadcast. For unicast SL discovery, RX_NEXT and RX_DELIV are initially set to 0.

Observation 3. The initial values for RX_NEXT and RX_DELIV can be set according to cast type of SL discovery as NR sidelink communication.

Proposal 5. For unicast SL-SRB4, RX_NEXT and RX_DELIV are initially set to 0.
Proposal 6. For broadcast/groupcast SL-SRB4, the same principle of the initial value for RX_NEXT and RX_DELIV in NR sidelink communication for broadcast and groupcast can be applied.
(5) RLC layer state variables
For SL discovery, RX_Next_Reassembly and RX_Next_Highest can be defined. The initial values for RX_Next_Reassembly and RX_Next_Highest are set to 0 for unicast NR sidelink communication. RX_Next_Reassembly and RX_Next_Highest are initially set to the SN of the first received UMD PDU containing an SN for broadcast and groupcast NR sidelink communication. About the initial value for RX_Next_Reassembly and RX_Next_Highest, the same principle for NR sidelink communication can be applied for SL-SRB4.
Observation 4. The initial values for RX_Next_Reassembly and RX_Next_Highest can be set according to cast type of SL discovery as NR sidelink communication.

Proposal 7. For unicast SL-SRB4, RX_Next_Reassembly and RX_Next_Highest are initially set to 0.

Proposal 8. For broadcast/groupcast SL-SRB4, RX_Next_Reassembly and RX_Next_Highest are initially set to the SN of the first received UMD PDU containing an SN.

3 Conclusion

Observation 1. SL-SRB4 is not necessary for 5G ProSe Direct Communication defined in 3GPP TS 23.304 as well as NR sidelink communication.

Observation 2. When UE is configured by upper layers to monitor SL discovery message, the receiving PDCP/RLC entities for SLRB of SL discovery can be established.

Observation 3. The initial values for RX_NEXT and RX_DELIV can be set according to cast type of SL discovery as NR sidelink communication.

Observation 4. The initial values for RX_Next_Reassembly and RX_Next_Highest can be set according to cast type of SL discovery as NR sidelink communication.

Based on the above observation, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. The handling of SL-SRB4 in PDCP and RLC layers is to be specified separately from NR sidelink communication.

Proposal 2. The receiving PDCP/RLC entity establishment for SL-SRB4 can be requested by the upper layers.

Proposal 3. The RLC entity release for SL-SRB4 can be requested by the upper layers.

Proposal 4. No separate PDCP Data PDU format is specified for unicast SL-SRB4 unless PDCP layer ciphering and/or integrity protection is determined for 5G ProSe U2N Relay Discovery or 5G ProSe Direct Discovery by SA3 WG.

Proposal 5. For unicast SL-SRB4, RX_NEXT and RX_DELIV are initially set to 0.

Proposal 6. For broadcast/groupcast SL-SRB4, the same principle of the initial value for RX_NEXT and RX_DELIV in NR sidelink communication for broadcast and groupcast can be applied.

Proposal 7. For unicast SL-SRB4, RX_Next_Reassembly and RX_Next_Highest are initially set to 0.

Proposal 8. For broadcast/groupcast SL-SRB4, RX_Next_Reassembly and RX_Next_Highest are initially set to the SN of the first received UMD PDU containing an SN.
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