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1	Introduction
In this contribution, we first discuss SRAP operation and then discuss how to configure end-to-end (E2E) SLRBs, PC5 RLC channels and E2E SLRB-to-PC5 RLC channel mapping for supporting L2 UE-to-UE (U2U) Relay.
[bookmark: _Ref178064866]2	Discussion
2.1 	SRAP operation for L2 U2U Relay
In TR 23.700-33-i00 [1], it concludes that E2E PC5 link establishment is supported specific for L2 U2U Relay and Sol#30 is used as basis for normative work:
	[bookmark: _Toc113266094][bookmark: _Toc117226974][bookmark: _Toc122510244]8.1	Key Issue #1: Support of UE-to-UE Relay
For Key Issue #1 (Support of UE-to-UE Relay), the followings are taken as conclusions:
…
The following conclusions are specific for Layer-2 UE-to-UE Relay:
-	Per-hop links (i.e. PC5 link between Source UE and UE-to-UE Relay, as well as between UE-to-UE Relay and Target UE) needs to be established before E2E PC5 link establishment is performed. Sol#30 (clause 6.30.2.2) is used as basis for normative work.


According to Sol#30 (clause 6.30.2.2) in [1], the signalling of the E2E PC5 link establishment performed between two ProSe end UEs (i.e. Source UE and Target UE) are forwarded by U2U Relay UE. The figure in clause 6.30.2.2 [1] for describing the overall of connection establishment for L2 U2U relay communication is quoted below. According to the below editor’s note, SA2 expects that RAN2 will determine how to forward the signalling (i.e. steps 4 to 6) of the E2E PC5 link establishment via U2U Relay UE.
	[bookmark: _Toc104480082][bookmark: _Toc113265988][bookmark: _Toc117226869][bookmark: _Toc122510139]6.30.2.2	Procedures for Layer-2 UE-to-UE Relay connection establishment
Depicted in figure 6.30.2.2-1 is the procedure for Layer-2 UE-to-UE Relay connection establishment.


Figure 6.30.2.2-1: Layer-2 UE-to-UE Relay connection establishment
…
Editor's note:	How the PC5-S messages in steps 4-6 and the data in step 7 are forwarded by the UE-to-UE Relay is to be determined by RAN2, such as based on an Adaptation layer.



Observation 1 According to TR 23.700-33-i00 [1], E2E PC5 link establishment between two ProSe end UEs via U2U Relay UE is needed during the L2 UE-to-UE Relay connection establishment.
According to TR 38.836 [2], the adaptation layer is supported for transfer of E2E user plane traffic and PC5-RRC message. 
	

Figure 5.5.1-1: User plane protocol stack for L2 UE-to-UE Relay


Figure 5.5.1-2: Control plane protocol stack for L2 UE-to-UE Relay



However, whether the adaptation layer is also supported for transfer of E2E PC5-S message has not been concluded yet.
Observation 2 Whether the adaptation layer supports transfer of E2E PC5-S messages for L2 UE-to-UE Relay is still not concluded by RAN2.
As described in Figure 6.30.2.2-1 of TR 23.700-33-i00 [1], the E2E PC5-S messages may include at least those PC5-S messages (e.g. DCR message, Security messages, and DCA message) exchanged between Source UE and Target UE during the E2E PC5 link establishment. Thus, forwarding E2E PC5-S messages between the two ProSe end UEs via U2U Relay UE is required for supporting L2 UE-to-UE Relay. Therefore, we propose:
Proposal 1 The adaptation layer for transfer of E2E PC5-S messages in L2 UE-to-UE Relay is supported. 
Further taking existing R16 PC5-S messages into consideration, there will be two categories of PC5-S message for supporting L2 UE-to-UE relaying i.e. PC5-S messages transmitted by Source UE to Relay UE (i.e. the destination is Relay UE) and E2E PC5-S messages transmitted by Source UE to Target UE via Relay UE (i.e. the destination is Target UE).
Observation 3 According to TR 23.700-33-i00 [1], there will be two categories of PC5-S message for supporting L2 UE-to-UE relay: (1) PC5-S messages transmitted from Source UE to Relay UE and (2) E2E PC5-S messages transmitted from Source UE to Target UE via Relay UE.
Considering that E2E PC5-S messages are transmitted between Source UE and Target UE via L2 U2U  Relay UE using an adaptation layer while PC5-S messages are transmitted between ProSe end UE (e.g. Source/Target UE) and L2 U2U Relay UE using no adaptation layer, we think the same concept mentioned above for R17 L2 U2N relaying could be reused for transmitting the E2E PC5-S messages between Source UE and Target UE and the PC5-S messages between ProSe end UE and Relay UE to minimize the specification efforts. Thus, we propose the following:
Proposal 2 In L2 UE-to-UE Relay, separate PC5 RLC channels are used by Source UE to transmit the PC5-S messages to Relay UE and to transmit the E2E PC5-S messages to Target UE via Relay UE.
In our opinion, separate PC5 RLC channels imply separate sidelink SRBs. Thus, we also propose the following:
Proposal 3 In L2 UE-to-UE Relay, separate sidelink SRBs are used by Source UE to transmit the PC5-S messages to Relay UE and to transmit the E2E PC5-S messages to Target UE via Relay UE.

In Rel-17 U2N Relay, SRAP layer specified in TS 38.351 forwards traffic between Remote UE and gNB via U2N Relay UE. The SRAP layer of Remote UE maps Remote UE’s RB to a specific PC5 RLC channel, and the SRAP layer of U2N Relay UE maps Remote UE’s RB to a specific Uu RLC channel. Thus, the Remote UE RB-to-PC5 RLC channel mapping is required by Remote UE and the Remote UE RB-to-Uu RLC channel mapping is required by U2N Relay UE.
For Rel-18 U2U Relay, we think the similar principle of SRAP operation in Rel-17 U2N Relay can be reused. In order for the SRAP layer of Source UE to map an E2E SLRB to a first-hop PC5 RLC channel established between Source UE and U2U Relay UE, E2E SLRB-to-1st hop PC5 RLC channel mapping is required by Source UE. Similarly, for the SRAP layer of U2U Relay UE to map an E2E SLRB to a second-hop PC5 RLC channel established between U2U Relay UE and Target UE, E2E SLRB-to-2nd hop RLC channel mapping is required by U2U Relay UE.
Proposal 4 Mapping of E2E SLRB and 1st hop PC5 RLC channel is introduced for Source UE to map an E2E SLRB to a first-hop PC5 RLC channel established with the U2U Relay UE. 
Proposal 5 Mapping of E2E SLRB and 2nd hop PC5 RLC channel is introduced for U2U Relay UE to map an E2E SLRB to a second-hop PC5 RLC channel established with Target UE. 

In addition, each SRAP header in Rel-17 contains a BEARER ID field and an UE ID field. The BEARER ID field is used for identifying Remote UE’s RB. For U2U Relay, in order for U2U Relay UE and Target UE to identify an E2E SLRB of the received SRAP packet, we think SRAP header requires a field used for identifying the specific E2E SLRB.
Proposal 6 A field used for identifying an E2E SLRB (i.e. RB ID) is introduced in SRAP header for L2 UE-to-UE Relay. The field size is FFS.

According to below statements quoted from [1], L2 UE-to-UE Relay supports that single Source UE performs L2 U2U relay communication with multiple Target UEs via single relay UE. It is also supported that multiple Source UEs perform L2 U2U relay communication with single Target UE via single relay UE.
	8.1	Key Issue #1: Support of UE-to-UE Relay
For Key Issue #1 (Support of UE-to-UE Relay), the followings are taken as conclusions:
The following conclusions are common for both Layer-3 UE-to-UE Relay and Layer-2 UE-to-UE Relay:
…
-	In the case of one Source UE communicates with multiple Target UEs, the PC5 link between Source UE and UE-to-UE Relay can be shared for multiple Target UEs per RSC while the PC5 links may be established individually between UE-to-UE Relay and Target UEs per RSC. For the shared PC5 link, the Layer-2 link modification procedure can be used.
-	In the case of multiple Source UEs communicate with one Target UE, the PC5 link between UE-to-UE Relay and Target UE can be shared per RSC while the PC5 links may be established individually between Source UEs and UE-to-UE Relay per RSC. For the shared PC5 link, the Layer-2 link modification procedure can be used.



Observation 4 According to TR 23.700-33-i00 [1], L2 UE-to-UE Relay supports both 1-to-M U2U relay communication and M-to-1 U2U relay communication scenarios.
Therefore, U2U Relay UE may need to know the SRAP PDU received from Source UE should be forwarded to which Target UE, and Target UE needs to identify which Source UE sending the received SRAP PDU. Thus, SRAP header for Rel-18 U2U Relay requires: (1) Target UE information used by U2U Relay UE for identifying which Target UE to receive this SRAP PDU and (2) Source UE information used by Target UE for identifying which Source UE sending this SRAP PDU. 
Observation 5 For forwarding a SRAP PDU in cases of 1-to-M and M-to-1 U2U relay communication scenarios, the SRAP header requires both (1) Target UE information used by U2U Relay UE to identify which Target UE to receive this SRAP PDU and (2) Source UE information used by Target UE to identify which Source UE sending this SRAP PDU.
In the current TS 38.351, 8-bit UE ID field is specified in SRAP header for identifying the specific Remote UE in U2N Relay. To minimize the specification efforts, we think the 8-bit UE ID field can be reused for supporting L2 U2U Relay. In our understanding, U2U Relay UE knows both Source UE information and Target UE information during the L2 U2U Relay connection establishment. Thus, U2U Relay UE is able to assign each pair of Source UE and Target UE with a value so that the 8-bit UE ID field of SRAP header for supporting L2 U2U Relay can be set to the value of Source-Target UE pair. U2U Relay UE also provides the value of Source-Target UE pair to Source UE and Target UE. Given with the value of Source-Target UE pair in the 8-bit UE ID field, U2U Relay UE can identify which Target UE to receive the SRAP PDU while Target UE can identify which Source UE sending the SRAP PDU. 
Proposal 7 SRAP header for supporting L2 UE-to-UE Relay contains a 8-bit UE ID field set to a value for identifying a pair of Source UE and Target UE.
Proposal 8 U2U Relay UE assigns a value of Source-Target UE pair and provides the value of Source-Target UE pair to Source UE and Target UE.

2.2 	AS layer configuration aspect
In legacy sidelink communication, if a new PC5 QoS flow is established, the UE would add a new SL DRB with the peer UE. Besides, the UE also configures a mapping of the new PC5 QoS flow and the new SL DRB with the peer UE. If the UE is in RRC_CONNECTED, gNB provides the UE with the SL-RadioBearerConfig (containing SL-SDAP-Config and SL-PDCP-Config) and the SL-RLC-BearerConfig (containing SL-RLC-Config and SL-LogicalChannelConfig) for establishing the PC5 QoS flow-to-SL DRB mapping, the new SL DRB and the corresponding SL logical channel based on reported information. We think L2 U2U relay communication can follow the principles in legacy sidelink communication with following modifications.
For a new E2E PC5 QoS flow established between Source UE and Destination UE, if Source UE is in RRC_CONNECTED, Source UE reports the new E2E PC5 QoS flow information to its serving gNB for providing a SDAP configuration and a PDCP configuration for Source UE to establish a new E2E SL DRB. When establishing the new E2E SL DRB with Destination UE, Source UE needs to send an E2E RRCReconfigurationSidelink message to Destination UE to provide the SDAP configuration and the PDCP configuration for establishing the new E2E SL DRB. gNB also provides Source UE with a 1st hop PC5 RLC channel configuration to establish a first hop PC5 RLC channel mapped to the new E2E SL DRB. When establishing the first hop PC5 RLC channel with U2U Relay UE, Source UE needs to send a RRCReconfigurationSidelink message to U2U Relay UE to provide the 1st hop PC5 RLC channel configuration for establishing the first hop PC5 RLC channel.
Proposal 9 Source UE in RRC_CONNECTED reports identity and QoS profile of each E2E PC5 QoS flow to gNB for providing SDAP configuration, PDCP configuration and 1st hop PC5 RLC channel configuration for establishing a new E2E SL DRB in L2 U2U Relay. 
Proposal 10 Source UE transmits an E2E RRCReconfigurationSidelink message to Destination UE to provide the SDAP configuration and the PDCP configuration for establishing the new E2E SL DRB in L2 U2U Relay. 
Proposal 11 Source UE transmits a RRCReconfigurationSidelink message to U2U Relay UE to provide the 1st hop PC5 RLC channel configuration for establishing 1st hop PC5 RLC channel(s) in L2 U2U Relay. 
Instead of using logical channel identity, it should be better to use RB ID for ciphering/deciphering on E2E SL DRB, as we discussed in our contribution [3]. Thus, Source UE may assign a RB ID for the new E2E SL DRB as LCID assignment in legacy sidelink and provide the RB ID to Destination UE in the E2E RRCReconfigurationSidelink message.
Proposal 12 Source UE assigns a RB ID for each E2E SL DRB and provides the RB ID in the E2E RRCReconfigurationSidelink message for identifying the new E2E SL DRB to Destination UE in L2 U2U Relay. 

As legacy concepts, PC5 QoS flow is mapped to a SL DRB (i.e. PC5 QoS flow-to-SL DRB mapping is used in Rel-16 NR SL by using e.g. SL-SDAP-Config) and Remote UE RB is mapped to PC5 RLC channel (i.e. radio bearer-to-PC5 RLC channel mapping is used in Rel-17 U2N Relay by using e.g. SL-SRAP-Config).
In order for gNB to properly provide U2U Relay UE with 2nd hop PC5 RLC channel configuration, we think U2U Relay UE needs to report related information of each E2E PC5 QoS flow and the mapped E2E RB ID to its serving gNB. Thus, Source UE can provide RB ID of each E2E SL DRB and the mapped E2E PC5 QoS flow(s) to U2U Relay UE. Given with the E2E PC5 QoS flow information, gNB can provide U2U Relay UE with 2nd hop PC5 RLC channel configuration for establishing 2nd hop PC5 RLC channel(s) with Destination UE. gNB can also indicate U2U Relay UE to map each E2E RB ID to one 2nd hop PC5 RLC channel. In case U2U Relay UE is not in RRC_CONNECTED, U2U Relay UE can determine E2E RB ID-to-2nd hop PC5 RLC channel mapping based on UE implementation.
Proposal 13 Source UE transmits a RRCReconfigurationSidelink message to U2U Relay UE to indicate RB ID of each E2E SLRB and the mapped E2E PC5 QoS flow(s). 
Proposal 14 U2U Relay UE in RRC_CONNECTED reports identity and QoS profile of each E2E PC5 QoS flow and the mapped E2E RB ID to gNB for establishing 2nd hop PC5 RLC channel(s) and E2E RB ID-to-2nd hop PC5 RLC channel mapping in L2 U2U Relay. 

Regarding E2E SL SRB configurations, we think they can be specified in the RRC specification like legacy SL SRBs. In this situation, both Source UE and Destination UE can know the RB ID of each SL SRB included in the specified configuration. Besides, for simplicity, we think E2E SL SRB-to-1st hop PC5 RLC channel mapping and E2E SL SRB-to-2nd hop PC5 RLC channel mapping can be also specified.  Therefore, we propose:
Proposal 15 Specified configurations are used for E2E SL SRB configurations in L2 U2U Relay like legacy SL SRBs. 
Proposal 16 Specified configurations are used for E2E SL SRB-to-1st hop PC5 RLC channel mapping and E2E SL SRB-to-2nd hop PC5 RLC channel mapping in L2 U2U Relay. 

[bookmark: _Ref189046994]3 	Conclusion
In this contribution, we observe and propose:
Observation 1 According to TR 23.700-33-i00 [1], E2E PC5 link establishment between two ProSe end UEs via U2U Relay UE is needed during the L2 UE-to-UE Relay connection establishment.
Observation 2 Whether the adaptation layer supports transfer of E2E PC5-S messages for L2 UE-to-UE Relay is still not concluded by RAN2.
Observation 3 According to TR 23.700-33-i00 [1], there will be two categories of PC5-S message for supporting L2 UE-to-UE relay: (1) PC5-S messages transmitted from Source UE to Relay UE and (2) E2E PC5-S messages transmitted from Source UE to Target UE via Relay UE.
Observation 4 According to TR 23.700-33-i00 [1], L2 UE-to-UE Relay supports both 1-to-M U2U relay communication and M-to-1 U2U relay communication scenarios.
Observation 5 For forwarding a SRAP PDU in cases of 1-to-M and M-to-1 U2U relay communication scenarios, the SRAP header requires both (1) Target UE information used by U2U Relay UE to identify which Target UE to receive this SRAP PDU and (2) Source UE information used by Target UE to identify which Source UE sending this SRAP PDU.
Proposal 1 The adaptation layer for transfer of E2E PC5-S messages in L2 UE-to-UE Relay is supported. 
Proposal 2 In L2 UE-to-UE Relay, separate PC5 RLC channels are used by Source UE to transmit the PC5-S messages to Relay UE and to transmit the E2E PC5-S messages to Target UE via Relay UE.
Proposal 3 In L2 UE-to-UE Relay, separate sidelink SRBs are used by Source UE to transmit the PC5-S messages to Relay UE and to transmit the E2E PC5-S messages to Target UE via Relay UE.
Proposal 4 Mapping of E2E SLRB and 1st hop PC5 RLC channel is introduced for Source UE to map an E2E SLRB to a first-hop PC5 RLC channel established with the U2U Relay UE. 
Proposal 5 Mapping of E2E SLRB and 2nd hop PC5 RLC channel is introduced for U2U Relay UE to map an E2E SLRB to a second-hop PC5 RLC channel established with Target UE. 
Proposal 6 A field used for identifying an E2E SLRB (i.e. RB ID) is introduced in SRAP header for L2 UE-to-UE Relay. The field size is FFS.
Proposal 7 SRAP header for supporting L2 UE-to-UE Relay contains a 8-bit UE ID field set to a value for identifying a pair of Source UE and Target UE.
Proposal 8 U2U Relay UE assigns a value of Source-Target UE pair and provides the value of Source-Target UE pair to Source UE and Target UE.
Proposal 9 Source UE in RRC_CONNECTED reports identity and QoS profile of each E2E PC5 QoS flow to gNB for providing SDAP configuration, PDCP configuration and 1st hop PC5 RLC channel configuration for establishing a new E2E SL DRB in L2 U2U Relay. 
Proposal 10 Source UE transmits an E2E RRCReconfigurationSidelink message to Destination UE to provide the SDAP configuration and the PDCP configuration for establishing the new E2E SL DRB in L2 U2U Relay. 
Proposal 11 Source UE transmits a RRCReconfigurationSidelink message to U2U Relay UE to provide the 1st hop PC5 RLC channel configuration for establishing 1st hop PC5 RLC channel(s) in L2 U2U Relay. 
Proposal 12 Source UE assigns a RB ID for each E2E SL DRB and provides the RB ID in the E2E RRCReconfigurationSidelink message for identifying the new E2E SL DRB to Destination UE in L2 U2U Relay. 
Proposal 13 Source UE transmits a RRCReconfigurationSidelink message to U2U Relay UE to indicate RB ID of each E2E SLRB and the mapped E2E PC5 QoS flow(s). 
Proposal 14 U2U Relay UE in RRC_CONNECTED reports identity and QoS profile of each E2E PC5 QoS flow and the mapped E2E RB ID to gNB for establishing 2nd hop PC5 RLC channel(s) and E2E RB ID-to-2nd hop PC5 RLC channel mapping in L2 U2U Relay. 
Proposal 15 Specified configurations are used for E2E SL SRB configurations in L2 U2U Relay like legacy SL SRBs. 
Proposal 16 Specified configurations are used for E2E SL SRB-to-1st hop PC5 RLC channel mapping and E2E SL SRB-to-2nd hop PC5 RLC channel mapping in L2 U2U Relay. 
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