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1   Introduction
In the RAN2#97 meeting, topics on adaptation layer for Uu/PC5/short range interface were discussed and some agreements were reached [1]. For PC5 interface, it was agreed that no additional UE ID or bearer ID needs to be provided by the adaptation layer. However, it is still FFS whether an adaptation layer is needed for PC5 interface. On the other hand, two options were discussed regarding the adaptation layer header structure while the details of the adaptation layer header structure/adaptation layer location are still FFS. In this contribution, we discuss the above remaining issues regarding adaptation layer and present our considerations. 
2   Discussion
In this section, we discuss whether an adaptation layer is needed for PC5 interface and the detailed design of the adaptation layer on the Uu as well as non-3GPP/PC5 interface. 
2.1   Adaptation layer on PC5 interface
With regard to PC5 interface, it is still FFS if an adapter layer is supported for PC5-based sidelink. In our opinion, it is not necessary to support the adapter layer on the PC5 interface. 
In our view, PC5 bearer(s) dedicated for layer 2 relaying could be established on the PC5 interface. In this case, the relay UE could differentiate whether the data packets should be relayed according to the PC5 bearer of the received data packets in the uplink. For the downlink, the remote UE can also differentiate whether the data packets are relayed via relay UE according to the PC5 bearer of the received data packets. 
As agreed in RAN2#97 meeting, no additional UE ID needs to be provided by the adaptation layer for PC5 interface. And it was also agreed that no additional bearer ID is required to be exchanged between the relay and remote UE over the PC5 interface. The relay UE could identify the remote UE through the source layer 2 ID field in the PC5 MAC subheader. And the relay UE/remote UE could obtain the PC5 LCID in the PC5 MAC subheader. It is possible that the Uu bearer of remote UE be one to one mapped to a PC5 bearer and the relay UE maintain the mapping table of the ProSe layer 2 ID and the local identifier used in the Uu interface of the remote UE. In this case, for the uplink, the relay UE could encapsulate the remote UE’s Uu bearer info (derived from the corresponding PC5 bearer) and local identifier of the remote UE into the adaptation layer in the Uu interface and then forward the remote UE’s data packets to the eNB. In the downlink, after receiving remote UE’s data packets from the eNB, the relay UE shall identify which remote UE and which Uu bearer of remote UE the data packets belongs to according to the adaptation layer in the Uu interface. And then, the relay UE could derive the ProSe layer 2 ID of the target remote UE and transmit the data packets to the remote UE via the corresponding PC5 logical channel one to one mapped to the Uu bearer of remote UE. 
Proposal 1: It is not necessary to support the adaptation layer on the PC5 interface assuming that Uu bearer of remote UE be one to one mapped to a PC5 bearer.
2.2   Radio protocol stack for L2 UE to network relay
According to the updated TR 36.746 [2], the following user plane radio protocol stack for layer 2 evolved UE-to-Network relay are used for the 3GPP and non-3GPP access respectively as illustrated in Figure 1 and Figure 2. It is still FFS whether PDCP layer is needed between evolved ProSe Remote UE and evolved ProSe UE-to-Network Relay UE for PC5. And the details of the header structure/adaptation layer location are still FFS. 


Figure 1: User plane radio protocol stack for layer 2 evolved UE-to-Network relay (PC5)


Figure 2: User plane radio protocol stack for layer 2 evolved UE-to-Network relay (non-3GPP access)
Regarding to the PDCP layer issue in the PC5 interface, it is assumed that the Uu PDCP is terminated between the evolved ProSe Remote UE and the eNB, i.e. end-to-end PDCP is used between the remote UE and the eNB according to the TR 36.746. In our view, for the relayed data packets, the PDCP layer between the remote UE and the relay UE on PC5 interface is not necessary since the relayed data packets could be protected by the end-to-end PDCP between the remote UE and the eNB. On the other hand, for the non-relayed data packets, PDCP layer between the remote UE and the relay UE is necessary based on the legacy PC5 radio protocol. 
Observation 1: For the relayed data packets, PDCP layer between the remote UE and the relay UE for PC5 interface is not necessary since the relayed data packets could be protected by the end-to-end PDCP between the remote UE and the eNB. For the non-relayed data packets, PDCP layer between the remote UE and the relay UE is necessary based on the legacy PC5 radio protocol. 
When it comes to the adaptation layer header structure, two options were discussed during RAN2#97 meeting and the details of the adaptation layer header structure/adaptation layer location are still FFS. 
Option 1: Include the adapter layer information with the PDCP header;
Option 2: Specify a separate header from a new sublayer between PDCP and RLC;
In option 1, the adapter layer information is added in the PDCP layer as an outer header. And the adapter layer could be specified in the PDCP layer specification. In option 2, a new adaptation layer should be introduced and specified between the PDCP and the RLC sublayer. 
As we know, there is one PDCP entity corresponding to one radio bearer. And end-to-end PDCP is used between the remote UE and the eNB. As analyzed above, after the eNB receives remote UE’s data packet, it should be delivered to the Uu PDCP entity of the corresponding remote UE’s radio bearer for the subsequent processing. As a result, if option 1 is used, the relay UE’s PDCP layer in the eNB shall obtain the adapter layer information (i.e. remote UE identity and remote UE’s Uu bearer info) contained in the PDCP outer header. And then, the relay UE’s PDCP layer in the eNB shall deliver the remote UE’s data packets to the remote UE’s PDCP entity in the eNB. As analyzed above, new adaptation functionality should be introduced in the PDCP layer and specified in the existing PDCP specification. On the other hand, if option 2 is adopted, the adapter layer information is contained in the separate adaptation layer. The adaptation layer in the eNB shall obtain the adapter layer information contained in the adaptation header. And then, the adaptation layer in the eNB shall deliver the remote UE’s data packets to the remote UE’s PDCP entity in the eNB. Using option 2, it is clearer in the radio protocol architecture and a new adaptation layer should be introduced and a new specification for the adaptation layer should be specified. 
In a summary, if option 1 is adopted, new adaptation functionality should be introduced in the PDCP layer and specified in the existing PDCP specification. If option 2 is used, a new adaptation layer should be introduced and a new specification for the adaptation layer should be specified, which is clearer in the radio protocol architecture. As analyzed above, if it is acceptable to specify a new specification for adaptation layer, option 2 (i.e. introduce a separate adaptation layer) is more appropriate. If a new specification for adaptation layer is not preferred, option 1 (i.e. include the adapter layer information with the PDCP header) could be used to implement the adaptation functionality in the PDCP layer.
Proposal 2: If it is acceptable to specify a new specification for adaptation layer, option 2 (i.e. introduce a separate adaptation layer) is more appropriate. If a new specification for adaptation layer is not preferred, option 1 (i.e. include the adapter layer information with the PDCP header) could be used to implement the adaptation functionality in the PDCP layer.
3   [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Conclusion
In this paper, we discussed the remaining issues regarding adaptation layer and presented our considerations. We have the following observations and proposals:
Proposal 1: It is not necessary to support the adaptation layer on the PC5 interface assuming that Uu bearer of remote UE be one to one mapped to a PC5 bearer.
Observation 1: For the relayed data packets, PDCP layer between the remote UE and the relay UE for PC5 interface is not necessary since the relayed data packets could be protected by the end-to-end PDCP between the remote UE and the eNB. For the non-relayed data packets, PDCP layer between the remote UE and the relay UE is necessary based on the legacy PC5 radio protocol. 
Proposal 2: If it is acceptable to specify a new specification for adaptation layer, option 2 (i.e. introduce a separate adaptation layer) is more appropriate. If a new specification for adaptation layer is not preferred, option 1 (i.e. include the adapter layer information with the PDCP header) could be used to implement the adaptation functionality in the PDCP layer.
4   Reference
[1] RAN2#97 meeting report
[2] R2-1702444 TR 36.746 
3GPP
oleObject2.bin

image1.emf
Remote UE 1 

L2 Relay UE eNB

IP

PDCP(Uu) 

Adaptation

RLC(PC5) 

MAC(PC5) 

RLC(PC5)  RLC(Uu) 

AdaptationAdaptation

PHY(PC5) 

PC5

PDCP(Uu) 

GTP-U

UDP/IP

CN

Uu (for Downlink and Uplink) S1-U/S5/S8 (for remote UE 1)

L1/L2

GTP-U

UDP/IP

L1/L2

IP 

MAC(PC5) 

PHY(PC5) 

MAC(Uu) 

PHY(Uu) 

RLC(Uu) 

MAC(Uu) 

PHY(Uu) 

Adaptation


oleObject1.bin

image2.emf
Remote UE 1 

L2 Relay UE eNB

IP

PDCP(Uu) 

Adaptation

Non-3GPP L1/L2

RLC(Uu) 

AdaptationAdaptation

Non-3GPP Link (e.g. WiFi)

PDCP(Uu) 

CN

S1-U/S5/S8 (for remote UE 1)

L1/L2

GTP-U

UDP/IP

L1/L2

IP 

Non-3GPP 

L1/L2

MAC(Uu) 

PHY(Uu) 

RLC(Uu) 

MAC(Uu) 

PHY(Uu) 

Adaptation

UDP/IP

GTP-U

Uu (for Downlink and Uplink)


