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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
Study of NR sidelink relay has been approved for Rel-17, to evaluate Layer-2 and Layer-3 relay mechanisms to support sidelink-based UE-to-network and UE-to-UE relay. This paper provides considerations on the areas to be focused on, in order to complete the study in time. 
Discussion
The main purpose of this Study Item is to help decide whether Layer-2 relay model or Layer-3 relay model should be taken for NR sidelink relay operation [1]. The Study Item has been approved with the understanding that it is to be followed by a Work Item also in Rel-17 to specify sidelink based UE-to-network and UE-to-UE relay. This requires RAN2 to complete the study item in time, e.g., by the end of 2020. This leaves us only two working group meetings. Hence, the study should be focused on the aspects that help evaluate and compare Layer-2 and Layer-3 relay models.
[bookmark: Proposal1]Proposal 1: The study should be focused on the aspects that help evaluate and compare Layer-2 and Layer-3 relay models.
The following aspects are listed in the SID [1] to be considered when studying Layer-2 and Layer-3 relay models – “
A. Relay (re-)selection criterion and procedure;
B. Relay/Remote UE authorization;
C. [bookmark: _Hlk47384903]QoS for relaying functionality;
D. Service continuity;
E. Security of relayed connection after SA3 has provided its conclusions;
F. Impact on user plane protocol stack and control plane procedure, e.g., connection management of relayed connection;”
[bookmark: _Hlk47370045]Layer-2 and Layer-3 relay models operate differently when connection is established through relay UE. Item A “Relay (re-)selection criterion and procedure” and item B “Relay/Remote UE authorization” should be done before a relay UE can be taken into use. Hence, Layer-2 and Layer-3 relay models shouldn’t have different impacts on the operation of items A and B. Therefore, the study can be focused on items C, D, E, and F to evaluate and compare Layer-2 and Layer-3 relay models. 
[bookmark: Observation1]Observation 1: Layer-2 and Layer-3 relay models shouldn’t have different impacts on the operation of “Relay (re-)selection criterion and procedure” and “Relay/Remote UE authorization”.
[bookmark: Proposal2]Proposal 2: To evaluate and compare Layer-2 and Layer-3 relay models, the study can be focused on
C.	QoS for relaying functionality;
D.	Service continuity;
E.	Security of relayed connection after SA3 has provided its conclusions;
F.	Impact on user plane protocol stack and control plane procedure, e.g., connection management of relayed connection.
[bookmark: _Hlk47385839]Studies on issues related to QoS, service continuity, and security can also have dependency on work progress in other working groups, such as SA2 and SA3. But this shouldn’t delay RAN2’s evaluation efforts, especially given the tight schedule RAN2 is having to specify sidelink relay in Rel-17 timeframe. Instead, RAN2 should be proactive in conducting the studies on these aspects, and in providing SA2/SA3 with findings from RAN perspective to drive timely completion of the studies.
[bookmark: Proposal3]Proposal 3: When studying issues having dependency on other working groups’ work, such as QoS, service continuity, and security, RAN2 should be proactive in conducting the studies and in providing SA2/SA3 with findings from RAN perspective to drive timely completion of the studies.
[1] “assumed that UE-to-network relay and UE-to-UE relay use the same relaying solution.” Since UE-to-network relay involves more network entities in operation, the relay model would have more significant impact on the over-all system and the related specifications. On the other hand, UE-to-UE relay only involves UE, but no network entities, leading to difficulties in analyzing relay model’s impact on the whole system. For example, study of UE-to-UE relay would not be able to investigate the impact on NG-RAN of Layer-2 and Layer-3 relay models. Hence, the study should be focused on UE-to-network relay to assess specification impact of Layer-2 and Layer-3 relay mechanisms.
[bookmark: Proposal4]Proposal 4: The study should be focused on UE-to-network relay to assess specification impact of Layer-2 and Layer-3 relay mechanisms.
Since coverage extension is one of the main motivations of utilizing sidelink relay, service continuity with sidelink relay mainly consists of four basic components in AS:
a) UE connects with a relay UE over PC5;
b) UE disconnects from a relay UE over PC5;
c) UE connects with gNB over Uu;
d) UE disconnects from gNB over Uu.
As depicted in Figure 1, all these 4 components would be covered in studying service continuity involving UE to network relay, in two typical scenarios as the UE moves between points A and B:
· Path switch from indirect connection with a gNB over a relay UE using PC5 interface to direct connection to the same or different gNB using Uu interface; and conversely,
· Path switch from direct connection with a gNB using Uu interface to indirect connection with the same or different gNB over a relay UE using PC5 interface.
Figure 1: Switch between Direct Connection and Indirect Connection
[image: ]Therefore, study of the impact on service continuity of Layer-2 and Layer-3 relay models can be focused on the path switch between direct connection and indirect connection involving UE-to-network relay.
[bookmark: Proposal5]Proposal 5: Study of the impact on service continuity of Layer-2 and Layer-3 relay models can be focused on the path switch between direct connection and indirect connection involving UE-to-network relay.
Conclusions
[bookmark: _GoBack]In order to complete the study in time, this contribution discusses areas to be focused on in the study of NR sidelink relay, which leads to the following observation and proposals:
Proposal 1: The study should be focused on the aspects that help evaluate and compare Layer-2 and Layer-3 relay models.
Observation 1: Layer-2 and Layer-3 relay models shouldn’t have different impacts on the operation of “Relay (re-)selection criterion and procedure” and “Relay/Remote UE authorization”.
Proposal 2: To evaluate and compare Layer-2 and Layer-3 relay models, the study can be focused on
C.	QoS for relaying functionality;
D.	Service continuity;
E.	Security of relayed connection after SA3 has provided its conclusions;
F.	Impact on user plane protocol stack and control plane procedure, e.g., connection management of relayed connection.
Proposal 3: When studying issues having dependency on other working groups’ work, such as QoS, service continuity, and security, RAN2 should be proactive in conducting the studies and in providing SA2/SA3 with findings from RAN perspective to drive timely completion of the studies.
Proposal 4: The study should be focused on UE-to-network relay to assess specification impact of Layer-2 and Layer-3 relay mechanisms.
Proposal 5: Study of the impact on service continuity of Layer-2 and Layer-3 relay models can be focused on the path switch between direct connection and indirect connection involving UE-to-network relay.
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