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1. INTRODUCTION
In last meeting, RAN2 made the following agreement:
Agreement:
Support the adaptation layer on PC5 for bearer mapping only.
In this contribution, we clarify whether bearer mapping on PC5 means only for 1:1 bearer mapping or for N:1 bearer mapping. In the end of the contribution, we also provide the corresponding text proposal for TS38.300.
2. DISCUSSION
RAN2#115 meeting discussed the adaptation layer over PC5 hop. In [1], whether PC5 adaptation layer should be supported and whether PC5 adaptation layer header should be present were discussed. In short, presence of PC5 adaptation layer header is not needed since 1:1 end-to-end Radio Bearer-to-PC5 RLC channel mapping is sufficient, while the PC5 adaptation layer is required for supporting N:1 end-to-end Radio Bearer-to-PC5 RLC channel mapping. It was also considered that the PC5 adaptation layer header is always present but 1:1 end-to-end Radio Bearer-to-PC5 RLC channel mapping is considered in Rel-17. Although the agreement “Support the adaptation layer on PC5 for bearer mapping only” was made, it is still not clear whether the bearer mapping is considered for N:1 or only 1:1, and here we summarize based on companies’ view during the discussion:
Observation: 	The agreement “Support the adaptation layer on PC5 for bearer mapping only” may interpret:
(1) 1:1 is supported for the bearer mapping;
(2) N:1 can be supported for the bearer mapping, but gNB just provides 1:1 bearer mapping configuration in Rel-17;
(3) N:1 is supported for the bearer mapping, and gNB is not restricted to provide only 1:1 bearer mapping configuration. 
From our perspective, if N:1 bearer mapping is supported over PC5 hop, RAN2 has to specify the format of PC5 adaptation layer header (including e.g. the bearer identity information of the remote UE’s Uu RB) no matter if gNB can provide 1:1 bearer mapping configuration or not, and in this case it would be simpler to always present the PC5 adaptation layer header on each PC5 RLC channel. Thus, the difference between Interpretation (1) and (2) is that the PC5 adaptation layer header is not present on each PC5 RLC channel in (1), and the PC5 adaptation layer header is still present on each PC5 RLC channel in (2).
Thus, we would like to confirm it with RAN2:
Proposal 1: 	RAN2 discusses and confirms that the agreement “Support the adaptation layer on PC5 for bearer mapping only” interprets:
(1) 1:1 is supported for the bearer mapping;
(2) N:1 can be supported for the bearer mapping but gNB just provides 1:1 bearer mapping configuration in Rel-17; or
(3) N:1 is supported for the bearer mapping and gNB is not restricted to provide only 1:1 bearer mapping configuration. 
Since there is an endorsed running CR on TS38.300 for U2N Relay [2], in the end of this document we also provide the text proposal on top of [2] for each interpretation within Proposal 1 and propose:
Proposal 2: 	RAN2 agrees the text proposal corresponding to the confirmed interpretation within Proposal 1.
3. CONCLUSION
In this contribution, we observe and propose:
Observation: 	The agreement “Support the adaptation layer on PC5 for bearer mapping only” may interpret:
(1) 1:1 is supported for the bearer mapping;
(2) N:1 can be supported for the bearer mapping, but gNB just provides 1:1 bearer mapping configuration in Rel-17;
(3) N:1 is supported for the bearer mapping, and gNB is not restricted to provide only 1:1 bearer mapping configuration. 
Proposal 1: 	RAN2 discusses and confirms that the agreement “Support the adaptation layer on PC5 for bearer mapping only” interprets:
(1) 1:1 is supported for the bearer mapping;
(2) N:1 can be supported for the bearer mapping but gNB just provides 1:1 bearer mapping configuration in Rel-17; or
(3) N:1 is supported for the bearer mapping and gNB is not restricted to provide only 1:1 bearer mapping configuration. 
Proposal 2: 	RAN2 agrees the text proposal corresponding to the confirmed interpretation within Proposal 1.
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5. TEXT PROPOSALS
There are three options for capturing Proposal 1 with the concerned interpretation, and which option is selected based on the conclusion from RAN2.
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16.x.2.1	L2 UE-to-Network Relay
The protocol stacks for the user plane and control plane of L2 U2N Relay architecture are described in Figure 16.x.2.1-1 and Figure 16.x.2.1-2. For L2 U2N Relay, the adaptation layer is placed over RLC sublayer for both CP and UP at both PC5 interface and Uu interface. The Uu SDAP/PDCP and RRC are terminated between U2N Remote UE and gNB, while RLC, MAC and PHY are terminated in each link (i.e. the link between U2N Remote UE and U2N Relay UE and the link between U2N Relay UE and the gNB).


Figure 16.x.2.1-1: User plane protocol stack for L2 UE-to-Network Relay



Figure 16.x.2.1-2: Control plane protocol stack for L2 UE-to-Network Relay
Editor’s Note: The name of PC5 adapation layer and Uu adapation layer are not decided yet, and then currently PC5-ADAPT and Uu-ADAPT are used.
For L2 U2N Relay, for uplink
-	The PC5 adaptation layer supports UL 1:1 bearer mapping between one end-to-end Radio Bearer (SRB, DRB) of the Remote UE and one PC5 RLC channel over the PC5 interface. The PC5 adaptation layer at the Remote UE maps one end-to-end Radio Bearer (SRB, DRB) of the Remote UE into one PC5 RLC channel.
-	The Uu adaptation layer supports UL bearer mapping between ingress PC5 RLC channels for relaying and egress Uu RLC channels over the Relay UE Uu interface. For uplink relaying traffic, the different end-to-end RBs (SRB, DRB) of the same Remote UE and/or different Remote UEs can be subject to N:1 mapping and data multiplexing over one Uu RLC channel. 
-	The Uu adaptation layer supports Remote UE identification for the UL traffic (multiplexing the data coming from multiple Remote UE). The identity information of Remote UE Uu Radio Bearer and a local Remote UE ID is included in the Uu adaptation layer at UL in order for gNB to correlate the received packets for the specific PDCP entity associated with the right Remote UE Uu Radio Bearer of a Remote UE.
For L2 U2N Relay, for downlink
-	The Uu adaptation layer supports DL bearer mapping at gNB to map end-to-end Radio Bearer (SRB, DRB) of Remote UE into Uu RLC channel over Relay UE Uu interface. The Uu adaptation layer can be used to support DL N:1 bearer mapping and data multiplexing between multiple end-to-end Radio Bearers (SRBs, DRBs) of a Remote UE and/or different Remote UEs and one Uu RLC channel over the Relay UE Uu interface.
 -	The Uu adaptation layer supports Remote UE identification for Downlink traffic. The identity information of Remote UE Uu Radio Bearer and a local Remote UE ID needs be put into the Uu adaptation layer by gNB at DL in order for Relay UE to map the received packets from Remote UE Uu Radio Bearer to its associated PC5 RLC channel.
-	The PC5 adaptation layer supports DL bearer mapping between ingress Uu RLC channels for relaying and egress PC5 RLC channels over the PC5 interface. For downlink relaying traffic, Remote UE maps the received packets from PC5 RLC channel to the associated Uu Radio Bearer of the Remote UE.
For L2 U2N Relay, the adaptation layer over PC5 is only for the purpose of bearer mapping. No PC5 adaptation layer header is present on each PC5 RLC channel.
Adaptation layer is not present over PC5 hop for relaying the U2N Remote UE’s message on BCCH and PCCH. 
For U2N Remote UE’s message on SRB0, the Adaptation layer is not present over PC5 hop, but the adaptation layer is present over Uu hop for both DL and UL.

* * * * End of changes for Interpretation (1)* * * *

* * * * Start of changes for Interpretation (2)* * * *

16.x.2.1	L2 UE-to-Network Relay
The protocol stacks for the user plane and control plane of L2 U2N Relay architecture are described in Figure 16.x.2.1-1 and Figure 16.x.2.1-2. For L2 U2N Relay, the adaptation layer is placed over RLC sublayer for both CP and UP at both PC5 interface and Uu interface. The Uu SDAP/PDCP and RRC are terminated between U2N Remote UE and gNB, while RLC, MAC and PHY are terminated in each link (i.e. the link between U2N Remote UE and U2N Relay UE and the link between U2N Relay UE and the gNB).


Figure 16.x.2.1-1: User plane protocol stack for L2 UE-to-Network Relay



Figure 16.x.2.1-2: Control plane protocol stack for L2 UE-to-Network Relay
Editor’s Note: The name of PC5 adapation layer and Uu adapation layer are not decided yet, and then currently PC5-ADAPT and Uu-ADAPT are used.
For L2 U2N Relay, for uplink
-	The PC5 adaptation layer supports UL N:1 bearer mapping between multiple end-to-end Radio Bearers (SRBs, DRBs) of the Remote UE and one PC5 RLC channel over the PC5 interface. The PC5 adaptation layer at the Remote UE maps one end-to-end Radio Bearer (SRB, DRB) of the Remote UE into one PC5 RLC channel.
-	The PC5 adaptation layer supports Remote UE Uu Radio Bearer identification for Uplink traffic. The identity information of Remote UE Uu Radio Bearer is included in the PC5 adaptation layer for UL in order for the Relay UE to include the identity information of Remote UE Uu Radio Bearer in the Uu adaptation layer at UL.
-	The Uu adaptation layer supports UL bearer mapping between ingress PC5 RLC channels for relaying and egress Uu RLC channels over the Relay UE Uu interface. For uplink relaying traffic, the different end-to-end RBs (SRB, DRB) of the same Remote UE and/or different Remote UEs can be subject to N:1 mapping and data multiplexing over one Uu RLC channel. 
-	The Uu adaptation layer supports Remote UE identification for the UL traffic (multiplexing the data coming from multiple Remote UE). The identity information of Remote UE Uu Radio Bearer and a local Remote UE ID is included in the Uu adaptation layer at UL in order for gNB to correlate the received packets for the specific PDCP entity associated with the right Remote UE Uu Radio Bearer of a Remote UE.
For L2 U2N Relay, for downlink
-	The Uu adaptation layer supports DL bearer mapping at gNB to map end-to-end Radio Bearer (SRB, DRB) of Remote UE into Uu RLC channel over Relay UE Uu interface. The Uu adaptation layer can be used to support DL N:1 bearer mapping and data multiplexing between multiple end-to-end Radio Bearers (SRBs, DRBs) of a Remote UE and/or different Remote UEs and one Uu RLC channel over the Relay UE Uu interface.
 -	The Uu adaptation layer supports Remote UE identification for Downlink traffic. The identity information of Remote UE Uu Radio Bearer and a local Remote UE ID needs be put into the Uu adaptation layer by gNB at DL in order for Relay UE to map the received packets from Remote UE Uu Radio Bearer to its associated PC5 RLC channel.
-	The PC5 adaptation layer at the Relay UE supports DL bearer mapping between ingress Uu RLC channels for relaying and egress PC5 RLC channels over the PC5 interface. The PC5 adaptation layer supports Remote UE Uu Radio Bearer identification for Downlink traffic. The identity information of Remote UE Uu Radio Bearer is included in the PC5 adaptation layer for DL in order for the Remote UE to map the received packets from PC5 RLC channel to the associated Uu Radio Bearer of the Remote UE.
NOTE x:	In Rel-17, only 1:1 bearer mapping between one end-to-end Radio Bearer (SRB, DRB) of the Remote UE and one PC5 RLC channel over the PC5 interface is supported.
For L2 U2N Relay, the adaptation layer over PC5 is only for the purpose of bearer mapping. 
Adaptation layer is not present over PC5 hop for relaying the U2N Remote UE’s message on BCCH and PCCH. 
For U2N Remote UE’s message on SRB0, the Adaptation layer is not present over PC5 hop, but the adaptation layer is present over Uu hop for both DL and UL.

* * * * End of changes for Interpretation (2)* * * *

* * * * Start of changes for Interpretation (3)* * * *

16.x.2.1	L2 UE-to-Network Relay
The protocol stacks for the user plane and control plane of L2 U2N Relay architecture are described in Figure 16.x.2.1-1 and Figure 16.x.2.1-2. For L2 U2N Relay, the adaptation layer is placed over RLC sublayer for both CP and UP at both PC5 interface and Uu interface. The Uu SDAP/PDCP and RRC are terminated between U2N Remote UE and gNB, while RLC, MAC and PHY are terminated in each link (i.e. the link between U2N Remote UE and U2N Relay UE and the link between U2N Relay UE and the gNB).


Figure 16.x.2.1-1: User plane protocol stack for L2 UE-to-Network Relay



Figure 16.x.2.1-2: Control plane protocol stack for L2 UE-to-Network Relay
Editor’s Note: The name of PC5 adapation layer and Uu adapation layer are not decided yet, and then currently PC5-ADAPT and Uu-ADAPT are used.
For L2 U2N Relay, for uplink
-	The PC5 adaptation layer supports UL N:1 bearer mapping between multiple end-to-end Radio Bearers (SRBs, DRBs) of the Remote UE and one PC5 RLC channel over the PC5 interface. The PC5 adaptation layer at the Remote UE maps one end-to-end Radio Bearer (SRB, DRB) of the Remote UE into one PC5 RLC channel.
-	The PC5 adaptation layer supports Remote UE Uu Radio Bearer identification for Uplink traffic. The identity information of Remote UE Uu Radio Bearer is included in the PC5 adaptation layer for UL in order for the Relay UE to include the identity information of Remote UE Uu Radio Bearer in the Uu adaptation layer at UL.
-	The Uu adaptation layer supports UL bearer mapping between ingress PC5 RLC channels for relaying and egress Uu RLC channels over the Relay UE Uu interface. For uplink relaying traffic, the different end-to-end RBs (SRB, DRB) of the same Remote UE and/or different Remote UEs can be subject to N:1 mapping and data multiplexing over one Uu RLC channel. 
-	The Uu adaptation layer supports Remote UE identification for the UL traffic (multiplexing the data coming from multiple Remote UE). The identity information of Remote UE Uu Radio Bearer and a local Remote UE ID is included in the Uu adaptation layer at UL in order for gNB to correlate the received packets for the specific PDCP entity associated with the right Remote UE Uu Radio Bearer of a Remote UE.
For L2 U2N Relay, for downlink
-	The Uu adaptation layer supports DL bearer mapping at gNB to map end-to-end Radio Bearer (SRB, DRB) of Remote UE into Uu RLC channel over Relay UE Uu interface. The Uu adaptation layer can be used to support DL N:1 bearer mapping and data multiplexing between multiple end-to-end Radio Bearers (SRBs, DRBs) of a Remote UE and/or different Remote UEs and one Uu RLC channel over the Relay UE Uu interface.
 -	The Uu adaptation layer supports Remote UE identification for Downlink traffic. The identity information of Remote UE Uu Radio Bearer and a local Remote UE ID needs be put into the Uu adaptation layer by gNB at DL in order for Relay UE to map the received packets from Remote UE Uu Radio Bearer to its associated PC5 RLC channel.
-	The PC5 adaptation layer at the Relay UE supports DL bearer mapping between ingress Uu RLC channels for relaying and egress PC5 RLC channels over the PC5 interface. The PC5 adaptation layer supports Remote UE Uu Radio Bearer identification for Downlink traffic. The identity information of Remote UE Uu Radio Bearer is included in the PC5 adaptation layer for DL in order for the Remote UE to map the received packets from PC5 RLC channel to the associated Uu Radio Bearer of the Remote UE.
For L2 U2N Relay, the adaptation layer over PC5 is only for the purpose of bearer mapping. 
Adaptation layer is not present over PC5 hop for relaying the U2N Remote UE’s message on BCCH and PCCH. 
For U2N Remote UE’s message on SRB0, the Adaptation layer is not present over PC5 hop, but the adaptation layer is present over Uu hop for both DL and UL.

* * * * End of changes for Interpretation (3)* * * *

image2.emf
Remote UE

UE-to-Network 

Relay UE

gNB

PC5 RLC Channel

Uu RLC Channel

PC5-RLC

PC5-MAC

PC5-PHY

PC5-RLC

PC5-MAC

PC5-PHY

Uu-PDCP

Uu-RRC

Uu-ADAPT

Uu-RLC

Uu-MAC

Uu-PHY

Uu-ADAPT

Uu-RLC

Uu-MAC

Uu-PHY

Uu-PDCP

Uu-RRC

PC5-ADAPT

PC5-ADAPT


Microsoft_Visio_Drawing2.vsdx
Remote UE
UE-to-Network Relay UE
gNB

PC5 RLC Channel
Uu RLC Channel

PC5-RLC
PC5-MAC
PC5-PHY

PC5-RLC
PC5-MAC
PC5-PHY
Uu-PDCP
Uu-RRC
Uu-ADAPT
Uu-RLC
Uu-MAC
Uu-PHY
Uu-ADAPT
Uu-RLC
Uu-MAC
Uu-PHY
Uu-PDCP
Uu-RRC
PC5-ADAPT
PC5-ADAPT



Microsoft_Visio_Drawing11.vsdx
Remote UE
UE-to-Network Relay UE
gNB

PC5 RLC Channel
Uu RLC Channel

PC5-RLC
PC5-MAC
PC5-PHY

PC5-RLC
PC5-MAC
PC5-PHY
Uu-PDCP
Uu-SDAP
Uu-ADAPT
Uu-RLC
Uu-MAC
Uu-PHY
Uu-ADAPT
Uu-RLC
Uu-MAC
Uu-PHY
Uu-PDCP
Uu-SDAP
PC5-ADAPT
PC5-ADAPT



Microsoft_Visio_Drawing22.vsdx
Remote UE
UE-to-Network Relay UE
gNB

PC5 RLC Channel
Uu RLC Channel

PC5-RLC
PC5-MAC
PC5-PHY

PC5-RLC
PC5-MAC
PC5-PHY
Uu-PDCP
Uu-RRC
Uu-ADAPT
Uu-RLC
Uu-MAC
Uu-PHY
Uu-ADAPT
Uu-RLC
Uu-MAC
Uu-PHY
Uu-PDCP
Uu-RRC
PC5-ADAPT
PC5-ADAPT



Microsoft_Visio_Drawing13.vsdx
Remote UE
UE-to-Network Relay UE
gNB

PC5 RLC Channel
Uu RLC Channel

PC5-RLC
PC5-MAC
PC5-PHY

PC5-RLC
PC5-MAC
PC5-PHY
Uu-PDCP
Uu-SDAP
Uu-ADAPT
Uu-RLC
Uu-MAC
Uu-PHY
Uu-ADAPT
Uu-RLC
Uu-MAC
Uu-PHY
Uu-PDCP
Uu-SDAP
PC5-ADAPT
PC5-ADAPT



Microsoft_Visio_Drawing24.vsdx
Remote UE
UE-to-Network Relay UE
gNB

PC5 RLC Channel
Uu RLC Channel

PC5-RLC
PC5-MAC
PC5-PHY

PC5-RLC
PC5-MAC
PC5-PHY
Uu-PDCP
Uu-RRC
Uu-ADAPT
Uu-RLC
Uu-MAC
Uu-PHY
Uu-ADAPT
Uu-RLC
Uu-MAC
Uu-PHY
Uu-PDCP
Uu-RRC
PC5-ADAPT
PC5-ADAPT



image1.emf
Remote UE UE-to-Network 

Relay UE

gNB

PC5 RLC Channel

Uu RLC Channel

PC5-RLC

PC5-MAC

PC5-PHY

PC5-RLC

PC5-MAC

PC5-PHY

Uu-PDCP

Uu-SDAP

Uu-ADAPT

Uu-RLC

Uu-MAC

Uu-PHY

Uu-ADAPT

Uu-RLC

Uu-MAC

Uu-PHY

Uu-PDCP

Uu-SDAP

PC5-ADAPT

PC5-ADAPT


Microsoft_Visio_Drawing1.vsdx
Remote UE
UE-to-Network Relay UE
gNB

PC5 RLC Channel
Uu RLC Channel

PC5-RLC
PC5-MAC
PC5-PHY

PC5-RLC
PC5-MAC
PC5-PHY
Uu-PDCP
Uu-SDAP
Uu-ADAPT
Uu-RLC
Uu-MAC
Uu-PHY
Uu-ADAPT
Uu-RLC
Uu-MAC
Uu-PHY
Uu-PDCP
Uu-SDAP
PC5-ADAPT
PC5-ADAPT



