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Discussion
1.1 Layer-3 UE-to-network Relay
1.1.1 Protocol Stack
For Layer-3 UE-to-network relay, the protocol stack is described in TR 23.752
Firstly, in solution#6, i.e., as was adopted in Rel-13 eProSe work, the relay UE acts as an IP-router between remote UE and remote-UE-UPF.


Figure 1 Protocol stack for L3 UE-to-network relay in Solution#6
Secondly, in solution#23, a N3IWF based architecture is proposed, where the relay UE acts as an IP-router between remote UE and relay-UE-UPF, and remote UE further relies on N3IWF entity to connect to remote-UE-UPF.




Figure 2 Protocol stack for L3 UE-to-network relay in Solution#23
Since the selection between the two alternatives mainly relates to the scope of SA2, i.e., relates to the selection of protocols stacks above AS layer, 
· Either in the upper alternative, to use a single level of IP to encapsulate the packet at relay UE;
· Or in the lower alternative, to use three levels of IP to encapsulate the packet at relay UE and N3IWF entity;
So it is proposed to leave the decision to SA2.
[bookmark: _Toc47351852]For L3 UE-to-network relay, the design of protocol stack is left to SA2 decision.
1.1.2 CP procedure
As described in the section above, for the two architecture alternatives, there are different design for CP procedure. For L3 UE-to-network relay in solution#6, the procedure for connection establishment is as follows
A ProSe 5G UE-to-Network Relay capable UE may register to the network (if not already registered) and establish a PDU session enabling the necessary relay traffic, or it may need to connect to additional PDU session(s) or modify the existing PDU session in order to provide relay traffic towards Remote UE(s). PDU session(s) supporting UE-to-Network Relay shall only be used for Remote ProSe UE(s) relay traffic.


Figure 6.6.2-1: ProSe 5G UE-to-Network Relay
And for L3 UE-to-network relay in solution#23, the procedure for connection establishment is as follows.
[bookmark: _Hlk42613819]A 5G ProSe UE-to-Network Relay capable of access to N3IWF may register to the network (if not already registered) and establish a PDU session enabling the necessary relay traffic to the N3IWF. The 5G ProSe UE-to-NW Relay may need to connect to additional PDU session(s) or modify the existing PDU session in order to provide relay traffic towards Remote UE(s).
As an option, the ProSe UE-to-NW Relay may use two different PDU sessions, one for NAS traffic of Remote UE and other for UP traffic of the Remote UE via N3IWF, if different handling, e.g. priority, is needed.


Figure 6.23.3-1: Remote UE 5GC Registration over L3 UE-to-NW Relay access
In both options, the impact to AS layer is minimum, i.e., there is almost no impact to RAN except the relay UE selection and authorization. So similar to protocol stack, it is preferred to leave the design of CP procedure design of L3 relay to SA2.
[bookmark: _Toc47351853]For L3 UE-to-network relay, the design of CP procedure is left to SA2 decision.
1.2 L2 UE-to-network relay
1.2.1 Protocol Stack
For L2 UE-to-network relay, Solution#7 provides the protocol stack, with a NOTE that clarify the dependency of RAN decision.


Figure A.2.1-1: User Plane Stack for L2 UE-to-Network Relay UE
[…]
Editor's note:	The details of the services provided by the adaption layer is left to RAN WG2.
[…]


Figure A.2.2-1: Control Plane for L2 UE-to-Network Relay UE
Editor's note:	The Remote UE behaviour at the RRC layer is FFS in RAN WG2.
Given that protocol stack of L2 relay is more in RAN scope, SA2 has left the decision to RAN, and thus it is straightforward for RAN2 to make decision on the L2 relay protocol stack in SI-phase.
Firstly, on the layer of stack, besides the alternative above, one can consider another alternative to extend the adaptation layer to to remote UE.
[image: ]
Figure 3 UP stack for L2 UE-to-network Relay (with adaptation layer @ remote UE)
[image: ]
Figure 4 CP stack for L2 UE-to-network relay (with adaptation layer @ remote UE)
Extending the adaptation layer to remote can bring more forwards compatibility
· Considering this SI requires forwards compatibility of multi-hop relay, i.e., “NOTE 3: Forward compatibility for multi-hop relay support in a future release needs to be taken into account.”, extending the adaptation layer to the last hop helps to extend the architecture to multi-hop later in future releases.
· Considering this SI includes both relay of UE-to-network and UE-to-UE, if the remote UE at the same time plays a role in UE-to-UE relay (either as relay or remote UE), the existence of adaptation layer helps to provide a merged architecture for both UE-to-network and UE-to-UE relay.
Secondly, on the details of adaptation layer, SA2 provides the following description 
The adaptation layer within the UE-to-Network Relay UE and gNB can differentiate signalling radio bearers (SRBs) and data radio bearers (DRBs) for a particular Remote UE. The adaption layer is also responsible for mapping PC5 traffic to one or more DRBs of the Uu. The definition of the adaptation layer is under the responsibility of RAN WG2.
Yet still leaves the decision to RAN2, e.g., one can consider the possible fields of adaptation layer includes:
· Field to indicate the ID of remote UE;
· Field to indicate the bearers (SRB and DRB) of remote UE;
· FFS on fields to indicate the network node;
So, in short, RAN2 can discuss the aspects for L2 UE-to-network relay protocol stack, and make decision on them.
[bookmark: _Toc47351854]For L2 UE-to-network relay, RAN2 study the protocol stack, e.g., whether to include the adaptation layer in relay-remote connection, and what fields to be included in adaptation layer header.
1.2.2 CP procedure
For CP procedure of L2 UE-to-network relay, SA2 did not provide detailed description. Similar to protocol stack above, it is straightforward to leave this to RAN2.
For this topic, the issues can be divided into two stages:
· The first stage is to study and conclude on the scenarios / procedure that needs to be considered in SI phase;
· The second stage is to study and conclude the detailed steps of the procedure as the outcome of the first stage;
For the first stage, one can list the related scenarios for CP procedures, not only connection establishment / release for relayed connection (and resume / suspend if considering RRC_INACTIVE state), but also service continuity (as required in SA2 TR)
-	enable UE-to-Network relay functionality (including service continuity).
Which can be further split into
· [bookmark: _GoBack]Switching between direct and indirect connection (including intra-/inter-gNB, and switching at different RRC state)
· Switching between one indirect connection and another (including intra-/inter-gNB, and switching at different RRC state)
In order to save the time spent on different dimensions, it is preferred to focus on the scenario where companies have common interest, e.g., 
· Limit the switching case to switching between direct and indirect connection;
· Limited the study to RRC_CONNECTED and RRC_IDLE state;
· Limit to intra-gNB scenario;
So that the output, i.e., the prioritized scenario/procedure, can be the input of next stage. After that, for the second stage, one can design the steps for the prioritized CP procedure, e.g.,
1) For connection establishment of relayed connection: for which an example steps can be as follows:
a) Relay-UE connect as a normal UE, to establish DRB/SRB for its own traffic;
b) Relay-UE broadcast discovery message and system information to the proximity;
c) Triggered by connection of remote UE (which may be triggered by paging message relayed by relay UE) on PC5, Relay UE sends indication (e.g., SUI message) to gNB to indicate the need of L2 relay functionality;
d) gNB configures the Uu-DRB/SRB for relaying (i.e. with adaptation layer) for relay UE;
e) relay/remote UE configures the PC5-DRB/SRB for relaying via PC5-RRC;
2) For intra-gNB switching between direct and indirect connection: for which TR 36.742 section 5.1.2.5 has provided some example procedures, so can be saved here in this Tdoc for brevity;
[bookmark: _Toc47351855]For L2 UE-to-network relay, RAN2 study the CP procedure scenarios and steps, e.g., whether to limit the scenario to connection establishment / release and intra-gNB switching between direct and indirect connection, and how to implement them.

1.3 Layer-3 UE-to-UE Relay
1.3.1 Protocol Stack and CP procedure
Similar to Layer-3 UE-to-network relay, for Layer-3 UE-to-UE relay, there is SA2 solution on IP-router type architecture, i.e., solution#10. For which, the CP procedure is described as follows,


Figure 6.10.2-1: 5G ProSe UE-to-UE Relay operation
Figure 6.10.2-1 provides an example operation for the 5G ProSe UE-to-UE Relay operation based on standard IP operation.
Similar to Layer-3 UE-to-network relay, for Layer-3 UE-to-UE relay, it is mainly in SA2 scope, so proper to rely on SA2 decision.
[bookmark: _Toc47351856]For L3 UE-to-UE relay, the design of protocol stack and CP procedure is left to SA2 decision.

1.4 Layer-2 UE-to-UE Relay
1.4.1 Protocol Stack
In SA2, the for layer-2 UE-to-UE relay, the related solution are solution#9


Figure 6.9.1.2-1: Control Plane protocol stacks for PC5 using a UE-to-UE Layer-2 Relay


Figure 6.9.1.2-2: User Plane protocol stacks using a UE-to-UE Layer-2 Relay
Editor's note:	The proposed protocol stacks are to be confirmed with RAN WG2.
And solution#11


Figure 6.11.3.2.3-1: Extended Layer-2 frame format for ProSe 5G communication via Layer-2 UE-to-UE Relay
[…]
NOTE1: The Layer-2 frame in Figure 6.11.3.2.3-1 is a high-level illustration of the required addressing functionality in Layer-2 header. The exact Layer-2 frame format is in the scope of RAN WGs.
In both solution, as for UE-to-network relay, it is clarified that the protocol stack design is up to RAN, so RAN2 can take it as part of the study and try to conclude.
Similarly, RAN2 study is not only on an alternative protocol stack design, by using similar adaptation layer design in remote and relay UE, 
[image: ]
Figure 5 Protocol stack of L2 UE-to-UE relay
But also on the detailed fields of adaptation layer header
· Field to indicate the ID of remote UE;
· Field to indicate the bearers (SRB and DRB) of remote UE;
· FFS on fields to indicate the network node;
So, in short, RAN2 can discuss the aspects for L2 UE-to-UE relay protocol stack, and make decision on them.
[bookmark: _Toc47351857]For L2 UE-to-UE relay, RAN2 study the protocol stack, e.g., whether to include the adaptation layer in relay-remote connection, and what fields to be included in adaptation layer header.
1.4.2 CP procedure
For CP procedure of L2 UE-to-UE relay, SA2 does not include the requirement of service continuity
-	enable UE-to-Network relay functionality (including service continuity).
-	enable UE-to-UE relay functionality.
Therefore, the CP procedure for UE-to-UE relay can be limited to connection establishment / release procedure. For which, solutions have been provided in SA2 TR, as solution#8


Figure 6.8.2-1 5G ProSe UE-to-UE relay selection
And solution#9
Figure 6.9.2-1 shows the peer discovery and unicast link establishment over PC5 reference point via a UE-to-UE Relay.


Figure 6.9.2.2-1: Connection establishment procedure via a UE-to-UE Relay
Yet since the procedure is tightly coupled with the selection of protocol stack, it is also straightforward to leave the design of PC5-RRC signalling procedure to RAN2, yet the design of PC5-S signalling procedure has to rely on SA2.
E.g., besides the solutions from SA2 above, one alternative solution for PC5-RRC signalling exchange is as follows:
1. firstly, the PC5-S signalling exchange between remote UE1, relay UE and remote UE2, to finish the direct communication request, authentication and direct communication accept procedure.
2. secondly, the remote UE and relay uses per-hop PC5-RRC signalling to establish the relayed SRB/DRB (i.e., with adaptation layer), and configure the RLC/MAC/PHY of remote UE1 – relay UE hop, and of relay UE – remote UE2 hop.
3. thirdly, based on the established relayed SRB/DRB (i.e., with adaptation layer), the two remote UE exchange end-to-end PC5-RRC signalling on the configuration of PDCP/SDAP layer for the relayed bearer.
[bookmark: _Toc47351858]For L2 UE-to-UE relay, RAN2 study the CP procedure scenarios and steps of PC5-RRC aspects, e.g., whether to limit the scenario to connection establishment / release and how to implement them. And leave the PC5-S aspects to SA2 design.

Conclusion
We have the following proposals:
Proposal 1	For L3 UE-to-network relay, the design of protocol stack is left to SA2 decision.
Proposal 2	For L3 UE-to-network relay, the design of CP procedure is left to SA2 decision.
Proposal 3	For L2 UE-to-network relay, RAN2 study the protocol stack, e.g., whether to include the adaptation layer in relay-remote connection, and what fields to be included in adaptation layer header.
Proposal 4	For L2 UE-to-network relay, RAN2 study the CP procedure scenarios and steps, e.g., whether to limit the scenario to connection establishment / release and intra-gNB switching between direct and indirect connection, and how to implement them.
Proposal 5	For L3 UE-to-UE relay, the design of protocol stack and CP procedure is left to SA2 decision.
Proposal 6	For L2 UE-to-UE relay, RAN2 study the protocol stack, e.g., whether to include the adaptation layer in relay-remote connection, and what fields to be included in adaptation layer header.
Proposal 7	For L2 UE-to-UE relay, RAN2 study the CP procedure scenarios and steps of PC5-RRC aspects, e.g., whether to limit the scenario to connection establishment / release and how to implement them. And leave the PC5-S aspects to SA2 design.


[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Reference
[1] [bookmark: _Ref32829969]3GPP RP-193253 "New SID: Study on NR sidelink relay".
	3/11	
image1.emf
 

   

UE  

UE  -  NW Relay  

PC  5  -  U  

RLC  

MAC  

L  1  

P DU layer  

RLC  

MAC  

L  1  

PDCP  

PDCP  

Application  

RLC  

MAC  

L  1  

PDCP  

RLC  

MAC  

L  1  

UDP  /  IP  

L  2  

L  1  

NG - RAN node  

 

Uu  

N3  

UDP  /  IP  

L  2  

L  1  

GTP  -  U  

PDU   layer  

UPF  

N6  

SDAP  

GTP  -  U  

Relay  

P DU  

-  

Relay  

SDAP   SDAP   SDAP  

PDCP  


oleObject1.bin


PDU layer







PDU







PDU layer







N3







UPF







N6







PDCP







Uu







PDCP







RLC







SDAP







SDAP







SDAP







Relay







PDCP







SDAP







PDCP







-







Relay







U







-







GTP







U







-







GTP







1







L







2







L







IP







/







UDP















NG-RAN node







1







L







2







L







IP







/







UDP







1







L







MAC







1







L







MAC







RLC







Application







1







L







MAC







RLC







1







L







MAC







RLC







U







-







5







PC







NW Relay







-







UE







UE







 












image2.emf
NAS

EAP-5G

IKEv2

IKEv2

NAS

N2

stack

N2

stack

IP

IP

PC5

IP-Relay

PC5

L2/L1

Uu

Remote UE

UE-to-NW Relay UE N3IWF

AMF

Uu

N2

Relay

EAP-5G

N3

stack

Uu

NG-RAN

Relay

L2/L1

N3 

stack

UPF

IP

PC5 N3

N6

Control Plane before the signalling IPsec SA is established between UE and N3IWF

NAS

TCP

Inner IP

Inner IP

NAS

N2

stack

N2

stack

IP

IP

PC5

IP-Relay

PC5

L2/L1

Uu

Remote UE

UE-to-NW Relay UE N3IWF

AMF

Uu

N2

Relay

TCP

N3

stack

Uu

NG-RAN

Relay

L2/L1

N3 

stack

UPF

IP

PC5

N3

N6

Control Plane after the signalling IPsec SA is established between UE and N3IWF

IPsec

(Tunnel 

mode)

IPsec

(Tunnel 

mode)


Microsoft_Visio_Drawing.vsdx
NAS
EAP-5G
IKEv2

IKEv2
NAS
N2
stack
N2
stack
IP
IP
PC5
IP-Relay
PC5
L2/L1
Uu
Remote UE
UE-to-NW Relay UE
N3IWF
AMF
Uu
N2
Relay
EAP-5G
N3
stack
Uu
NG-RAN
Relay
L2/L1
N3 stack
UPF
IP
PC5
N3
N6
Control Plane before the signalling IPsec SA is established between UE and N3IWF
NAS
TCP
Inner IP

Inner IP
NAS
N2
stack
N2
stack
IP
IP
PC5
IP-Relay
PC5
L2/L1
Uu
Remote UE
UE-to-NW Relay UE
N3IWF
AMF
Uu
N2
Relay
TCP
N3
stack
Uu
NG-RAN
Relay
L2/L1
N3 stack
UPF
IP
PC5
N3
N6
Control Plane after the signalling IPsec SA is established between UE and N3IWF
IPsec(Tunnel mode)
IPsec(Tunnel mode)



image3.emf
PDU Layer

GRE

PDU 

Layer

N3

stack

N9

stack

IP

IP

PC5

IP

PC5

Lower 

layers

Uu

Remote UE

UE-to-NW Relay UE N3IWF

UPF

(PDU 

Session 

Anchor)

Uu

N3

N3

stack

N9

stack

Relay

N9

UPF

IPsec 

(tunnel mode)

Inner IP

GRE

IPsec 

(tunnel mode)

Inner IP

Relay

PC5

N3

stack

Uu

NG-RAN

Relay

L2/L1

N3 

stack

Relay UE 

UPF

IP

N3


Microsoft_Visio_Drawing1.vsdx
PDU Layer
GRE
PDU Layer
N3
stack
N9
stack
IP
IP
PC5
IP
PC5
Lower layers
Uu
Remote UE
UE-to-NW Relay UE
N3IWF
UPF
(PDU Session Anchor)
Uu
N3
N3
stack
N9
stack
Relay
N9
UPF
IPsec 
(tunnel mode)
Inner IP
GRE
IPsec 
(tunnel mode)
Inner IP
Relay
PC5
N3
stack
Uu
NG-RAN
Relay
L2/L1
N3 stack
Relay UE UPF
IP
N3




image4.emf
 

Remote   

UE  

ProSe  

UE  -  to  -  NW   

Relay  

NG - RAN   A MF     UP F  

3. Establishment of connection    For one - to - one Communication    

2.  Discovery Procedure  

4 .  IP  address /prefix   allocation    

0b .  Authorization and Provisioning for  Remote UE  

Relayed traffic   

3 .  Relay  UE may establish a new PD U   session     or modify existing PDU session for r elay ing     

5. Remote UE R eport(Remote User ID , Remote UE info )  

SMF  

0a .  Authorization and Provisioning for ProSe UE - to - NW Rela y  

1 .  PDU session establishment  


oleObject2.bin


5. Remote UE Report(Remote User ID, Remote UE info)







1. PDU session establishment







0b. Authorization and Provisioning for Remote UE







0a. Authorization and Provisioning for ProSe UE-to-NW Relay







2. Discovery Procedure







3. Relay UE may establish a new PDU session 



or modify existing PDU session for relaying  







3. Establishment of connection 



For one-to-one Communication 







4. IP  address/prefix allocation 







SMF







NG-RAN







Relayed traffic 







UPF















AMF







Relay







NW 







-







to







-







UE







ProSe







UE







Remote 












image5.emf
UE-to-NW 

Relay UE

NG-RAN

SMF

AMF

Remote 

UE

3. Establishment of 

connection for one-to-

one PC5 communication 

session 

1. 5GS Registration and/or PDU session connectivity (UE ProSe 

policy, URSP provisioning)

2. UE-to-NW Relay 

Discovery procedure

UPF

4. IP address/prefix 

allocation

3. Relay UE may establish new PDU session(s) for Relay

N3IWF

1. 5GS Registration and/or PDU session connectivity (UE ProSe policy, URSP 

provisioning)

5. UE selects an N3IWF 

and obtains its IP 

address

6. UE performs NAS Registration and establishes Ipsec tunnel using IKE procedures with N3IWF as 

provided in Figure 4.12.2.2-1 of TS 23.502


Microsoft_Visio_Drawing2.vsdx
UE-to-NW Relay UE
NG-RAN
SMF
AMF
Remote UE
3. Establishment of connection for one-to-one PC5 communication session
1. 5GS Registration and/or PDU session connectivity (UE ProSe policy, URSP provisioning)
2. UE-to-NW Relay Discovery procedure
UPF
4. IP address/prefix allocation
3. Relay UE may establish new PDU session(s) for Relay
N3IWF
1. 5GS Registration and/or PDU session connectivity (UE ProSe policy, URSP provisioning)
5. UE selects an N3IWF and obtains its IP address
6. UE performs NAS Registration and establishes Ipsec tunnel using IKE procedures with N3IWF as provided in Figure 4.12.2.2-1 of TS 23.502



image6.emf
 


Microsoft_Word_Document.docx
PDU layer

Uu-SDAP

Uu-PDCP

PC5-RLC

PC5-MAC

PC5-PHY

PC5-RLC

PC5-MAC

PC5-PHY

Uu-RLC

Uu-MAC

Uu-PHY

Uu-RLC

Uu-MAC

Uu-PHY

IP

L2

L1

Uu-SDAP

Uu-PDCP

GTP-U

UDP

IP

L2

L1

GTP-U

UDP

PDU layer

Remote UE

UE-to-Network Relay

gNB

Remote UE’s UPF

APP

PC5

Uu

N3

N6

Adaptation

Adaptation




image7.emf
 


Microsoft_Word_Document3.docx
NAS-MM

Uu-RRC

Uu-PDCP

PC5-RLC

PC5-MAC

PC5-PHY

PC5-RLC

PC5-MAC

PC5-PHY

Uu-RLC

Uu-MAC

Uu-PHY

N2 Stack

Uu-RRC

Uu-PDCP

N2 Stack

NAS-MM

Remote UE

UE-to-Network Relay

gNB

Remote UE’s AMF

PC5

Uu

N2

Adaptation

Adaptation

Uu-RLC

Uu-MAC

Uu-PHY

NAS-SM

N11 Stack

NAS-SM

Remote UE’s SMF

N11 Stack

N11




image8.emf
APP Layer

PDU Layer PDU Layer

Uu-SDAP Uu-SDAP GTP-U GTP-U

Uu-PDCP Uu-PDCP UDP UDP

Adaptation Adaptation Adaptation Adaptation IP IP

PC5-RLC PC5-RLC Uu-RLC Uu-RLC

PC5-MAC PC5-MAC Uu-MAC Uu-MAC

PC5-PHY PC5-PHY Uu-PHY Uu-PHY L1 L1

PC5 Uu N3 N6

Remote UE UPF

L2 L2

Relay UE gNB


image9.emf
NAS-SM NAS-SM

NAS-MM NAS-MM

Uu-RRC Uu-RRC

Uu-PDCP Uu-PDCP

Adaptation Adaptation Adaptation Adaptation

PC5-RLC PC5-RLC Uu-RLC Uu-RLC

PC5-MAC PC5-MAC Uu-MAC Uu-MAC

PC5-PHY PC5-PHY Uu-PHY Uu-PHY

PC5 Uu N2 N11

Remote UE SMF

N11

AMF

N11

Relay UE gNB

N2 N2


image10.emf
UE-1

3a. Direct Communication Request

UE-to-UE Relay UE-2

1. Configuration for 

using UE-to-UE Relay. 

1. Configured to act 

as a UE-to-UE Relay

1. Configuration for 

using UE-to-UE 

Relay. 

2. Announce UE-to-UE Relay capability

A) Announcement based UE-to-UE Relay discovery 

5a. Direct Communication Accept (Unicast)

2. Announce UE-to-UE Relay capability

4a. Security Establishment 

3b. Direct Communication Request

4b. Security Establishment 

5b. Direct Communication Accept (Unicast)

6. DNS query (target User Info/ProSe 

Service)

7. DNS response (IP address(es)/prefix(es))

8a. IP Data (target IP address/prefix)

8b. IP Data (target IP address/prefix)


Microsoft_Visio_2003-2010_Drawing.vsd
UE-1


A) Announcement based UE-to-UE Relay discovery 


3a. Direct Communication Request


UE-to-UE Relay


2. Announce UE-to-UE Relay capability


UE-2


5a. Direct Communication Accept (Unicast)


1. Configuration for using UE-to-UE Relay. 


1. Configured to act as a UE-to-UE Relay


1. Configuration for using UE-to-UE Relay. 


2. Announce UE-to-UE Relay capability


4a. Security Establishment 


3b. Direct Communication Request


4b. Security Establishment 


5b. Direct Communication Accept (Unicast)


6. DNS query (target User Info/ProSe Service)


7. DNS response (IP address(es)/prefix(es))


8a. IP Data (target IP address/prefix)


8b. IP Data (target IP address/prefix)



image11.emf
PC5-S

PDCP

RLC

MAC

PHY

PC5-C

PC5-C UE 1 UE 2 UE-to-UE Relay

PC5-S

PDCP

RLC

MAC

PHY

RLC

MAC

PHY

RLC

MAC

PHY

         

RRC

PDCP

RLC

MAC

PHY

PC5-C

PC5-C UE 1 UE 2 UE-to-UE Relay

RRC

PDCP

RLC

MAC

PHY

RLC

MAC

PHY

RLC

MAC

PHY

 


oleObject3.bin



[image: image1.emf]PC5-S


PDCP


RLC


MAC


PHY


PC5-C


PC5-C UE 1 UE 2 UE-to-UE Relay


PC5-S


PDCP


RLC


MAC


PHY


RLC


MAC


PHY


RLC


MAC


PHY


       

PC5-S
PDCP
RLC
MAC
PHY
PC5-C
PC5-C
UE 1
UE 2
UE-to-UE Relay
PC5-S
PDCP
RLC
MAC
PHY
RLC
MAC
PHY
RLC
MAC
PHY





RRC
PDCP
RLC
MAC
PHY
PC5-C
PC5-C
UE 1
UE 2
UE-to-UE Relay
RRC
PDCP
RLC
MAC
PHY
RLC
MAC
PHY
RLC
MAC
PHY






image12.emf
SDAP

PDCP

RLC

MAC

PHY

PC5-U PC5-U UE 1 UE 2 UE-to-UE Relay

IP

SDAP

PDCP

RLC

MAC

PHY

IP

RLC

MAC

PHY

RLC

MAC

PHY


Microsoft_Visio_Drawing4.vsdx
SDAP
PDCP
RLC
MAC
PHY
PC5-U
PC5-U
UE 1
UE 2
UE-to-UE Relay
IP
SDAP
PDCP
RLC
MAC
PHY
IP
RLC
MAC
PHY
RLC
MAC
PHY



image13.emf
Destination 

Layer-2 ID

Frame payload

Source

Layer-2 ID

Relay

Layer-2 ID

Directi

on

Frame 

type


Microsoft_Visio_2003-2010_Drawing1.vsd
Destination Layer-2 ID


Frame payload


Source
Layer-2 ID


Relay
Layer-2 ID


Direction


Frame type



image14.emf
PC5-RRC/PC5-

SDAP/PC5-S

PC5-RRC/PC5-

SDAP/PC5-S

PC5-PDCP PC5-PDCP

Adaptation Adaptation Adaptation Adaptation

PC5-RLC PC5-RLC PC5-RLC PC5-RLC

PC5-MAC PC5-MAC PC5-MAC PC5-MAC

PC5-PHY PC5-PHY PC5-PHY PC5-PHY

PC5 PC5

Remote UE Remote UE Relay UE


image15.emf
 

0 .  Relays are authorized to be UE - to - UE relays and the UEs are authorized to use   the re lay service.  

4. request accept  

2. decide to forward the request  

4. decide which path  to choose  

5. decide which path to use  

6.   unicast communication through relay  

UE - 1  

Relay - 1   UE - 2  

1. Direct Communication request (relay_indication = 1)  

2. decide to forward the request  

3. Direct Communication  request (relay_indication =0)  

3. Direct Communication request (relay_indication = 0)  

Relay - 2  

4. request accept  


oleObject4.bin


4. request accept







Relay-2







3. Direct Communication request (relay_indication = 0)







3. Direct Communication request (relay_indication =0)







2. decide to forward the request







1. Direct Communication request (relay_indication = 1)







UE-2







Relay-1







UE-1







6. unicast communication through relay







5. decide which path to use







4. decide which path to choose







2. decide to forward the request







4. request accept







0. Relays are authorized to be UE-to-UE relays and the UEs are authorized to use the relay service.












image16.emf
UE3 UE2 UE-to-UE Relay UE4

1. UEs determine the destination L2 ID for 

signaling reception

 

 

 

 

 

 

0. Registration with UE Relay capabilities 

specified. Provisioned with relay policy 

parameters

5. Direct Communication Accept

6. Direct Communication Accept

7. End-to-End Secured Unicast Link via UE-to-UE Relay

4. Authentication & Security establishment

3. Direct Communication Request (BCAST)

UE1

2. Direct Communication Request (BCAST)


Microsoft_Visio_Drawing5.vsdx
UE3
UE2
UE-to-UE Relay
UE4
1. UEs determine the destination L2 ID for signaling reception



0. Registration with UE Relay capabilities specified. Provisioned with relay policy parameters
5. Direct Communication Accept
6. Direct Communication Accept
7. End-to-End Secured Unicast Link via UE-to-UE Relay
4. Authentication & Security establishment
3. Direct Communication Request (BCAST)
UE1
2. Direct Communication Request (BCAST)



