[bookmark: _Toc193024528]3GPP TSG-RAN WG2 Meeting #96															   R2-168147
Reno, USA, 14th – 18th November 2016

Title: 	Discussion on layer 2 ProSe UE-to-network relay for feD2D 
Source: 	ZTE
Agenda item:	8.4.2.1
Document for:	Discussion and Approval
Introduction
In the RAN2#95bis meeting, the radio protocol stack for layer 2 relay was discussed and it was agreed to use Layer 2 relaying over RLC [1]. However it is still FFS whether an adaptation layer is needed for PC5 and Uu and for non-3GPP access. An email discussion on bearer modelling and adaptation layer is initiated after the meeting. In this contribution, we analyze the detailed design of radio protocol stack for Layer 2 UE to network relay and present our considerations.
Discussion
Radio protocol stack of evolved UE-to-Network Relay
As agreed in the RAN2#95bis meeting, Layer 2 relaying over RLC should be used and hop by hop RLC is used for Layer 2 relaying. And according to RAN2#95bis meeting, it is FFS whether an adaptation layer is needed for PC5 and Uu and for non-3GPP access. Here we will discuss the above remaining issue.
For the short range interface between the remote UE and the relay UE, if non-3GPP (i.e. WIFI, Bluetooth) based indirect connection is used, the adaptation layer seems necessary to indicate remote UE and/or bearer information in the short range interface between the remote UE and the relay UE. In detail, for the uplink data packet transmission, the remote UE shall indicate the remote UE and bearer info in the adaptation layer and transmit the data packet to the relay UE. The remote UE and bearer info in the adaptation layer could be forwarded by the relay UE to eNB for the eNB to identify the remote UE and the corresponding bearer. For the downlink transmission, only the bearer info (e.g. RB ID) needs to be indicated in the adaptation layer by the relay UE to the remote UE since the remote UE only needs to identify the bearer through the adaptation layer upon receiving the data packet forwarded by relay UE,
Observation 1: A new adaptation layer is needed to indicate remote UE and/or bearer information in the short range interface if non-3GPP (i.e. WIFI, Bluetooth) based indirect connection is used.
When it comes to the indirect connection based on LTE sidelink, the relay UE could already identify the remote UE through the source UE ID included in the PC5 MAC PDU in the uplink. For the downlink transmission from relay UE to remote UE, the remote UE ID may be carried in the PC5 MAC PDU as destination UE ID and it is also not necessary for the relay UE to indicate the remote UE ID in the adaptation layer. On the other hand, the Uu bearer and PC5 bearer of the remote UE may be one-to-one mapped. Namely, the remote UE may establish one PC5 bearer with relay UE corresponding to each of its Uu bearer. In this case, it is not necessary to indicate the Uu bearer ID of the remote UE in the adaptation layer of PC5 link. In a summary, both the remote UE ID and bearer ID does not need to be included in the PC5 interface. 
Observation 2: If indirect connection based on LTE sidelink is used, the adaptation layer in the PC5 interface is not necessary.
As analyzed above, the adaptation layer is in fact not necessary in PC5 interface. However, when the remote UE connects to the relay UE via non-3GPP access, the adaptation layer is necessary to indicate additional routing information in the short range interface. Moreover, the content of additional routing information which is needed in the uplink and downlink is different, i.e. remote UE and bearer information in the UL, bearer info only in the DL. 
For the Uu link, due to the limited number of Uu bearers, the data packets from multiple remote UEs may be mapped to one Uu DRB if they have similar QoS. Alternatively, the data packets from single or multiple remote UEs may be mapped to multiple Uu DRBs with different QoS. As a result, the relay UE and the eNB shall be able to identify which remote UE and which bearer the RLC SDU belongs to for the Uu link. As discussed in the email discussion, there are mainly three options to identify the remote UE and bearer in the Uu link:
· Option 1: in the PDCP sublayer
In this option, remote UE and bearer ID info is included in the sub-header associated with the PDCP PDU. As we know, end-to-end Uu PDCP should be supported to provide end-to-end security between the evolved remote UE and the eNB and prevent eavesdropping by the evolved relay UE. For the uplink data packet received from relay UE, after the RLC entity processing, this data packet should be delivered to the remote UE’s PDCP entity according to the radio protocol stack design. However, it is hard for the RLC entity to know which remote UE’s PDCP entity should be delivered unless it parses the PDCP sublayer and obtain the remote UE and bearer ID info in advance. As we can see, it requires the cross layer processing and violates the layered protocol design principle. 
Observation 3: If the remote UE ID and bearer ID would be included in the PDCP sublayer, cross layer processing is required which violates the layered protocol design principle. 
· Option 2: in the RLC sublayer
In option 2, the remote UE ID and bearer ID could be indicated in the RLC sublayer in the Uu link. It should be noted that due to the functionality of segmentation and concatenation in the RLC layer, RLC SDUs from multiple remote UE may be concatenated to one RLC PDU in the Uu link. In this case, multiple remote UE IDs and bearer IDs should be included in the RLC subheaders for each RLC SDU/segment respectively.
Observation 4: If the remote UE ID and bearer ID would be included in the RLC sublayer, multiple remote UE ID and bearer ID pair should be included in the RLC subheaders for each RLC SDU/segment respectively. 
· Option 3: new adaptation layer
In this option, a new adaptation layer that include the remote UE ID and bearer ID info could be introduced above RLC sublayer to implement the Layer 2 relaying functionality. For the uplink data packet received from relay UE, after the RLC entity processing, this data packet should be delivered to the adaptation entity according to the radio protocol stack design. The adaptation entity parses the remote UE and bearer ID info and then delivers it to the corresponding remote UE’s PDCP entity for subsequent processing. It is noteworthy that in order for the RLC entity correctly deliver this RLC SDU to the adaptation entity, the RLC subheader should indicate that it is a relayed packet or the eNB knows in advance that this relay UE’s DRB is only for relayed packet. 
Proposal 1: The remote UE ID and bearer ID could be added in the adaptation sublayer in the Uu link between the relay UE and the eNB. 
Figure 1 illustrate a potential UP radio protocol stack for the Layer 2 UE to network relay for 3GPP access. In the radio protocol stack in figure 1, a new relay adaptation sublayer is introduced in the Uu interface between the relay UE and the eNB above Uu RLC sublayer. And the end-to-end PDCP protocol is used between remote UE and the eNB. 


Figure 1. user plane radio protocol stack for L2 UE to network relay – 3GPP access
Figure 2 illustrate a potential UP radio protocol stack for the Layer 2 UE to network relay for non-3GPP access. In the radio protocol stack in figure 2, a new relay adaptation sublayer is introduced between the remote UE and the relay UE. Also a new relay adaptation sublayer is introduced in the Uu interface between the relay UE and the eNB


Figure 2. user plane radio protocol stack for L2 UE to network relay – non-3GPP access
Proposal 2: RAN2 is kindly requested to study the above user plane radio protocol stack for Layer2 UE to network relay.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Conclusion
In this paper, we analyzed the radio protocol stack for Layer 2 UE to network relay and presented our considerations. And we have the following observations and proposals:
Observation 1: A new adaptation layer is needed to indicate remote UE and/or bearer information in the short range interface if non-3GPP (i.e. WIFI, Bluetooth) based indirect connection is used.
Observation 2: If indirect connection based on LTE sidelink is used, the adaptation layer in the PC5 interface is not necessary.
Observation 3: If the remote UE ID and bearer ID would be included in the PDCP sublayer, cross layer processing is required which violates the layered protocol design principle. 
Observation 4: If the remote UE ID and bearer ID would be included in the RLC sublayer, multiple remote UE ID and bearer ID pair should be included in the RLC subheaders for each RLC SDU/segment respectively. 
Proposal 1: The remote UE ID and bearer ID could be added in the adaptation sublayer in the Uu link between the relay UE and the eNB. 
Proposal 2: RAN2 is kindly requested to study the above user plane radio protocol stack for Layer2 UE to network relay.
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