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1.	Introduction
In Rel-17, RAN2 decided to study NR sidelink relay. According to the SID [1], the specific objectives are below
	This study item targets to study single-hop NR sidelink-based relay. 
1. Study mechanism(s) with minimum specification impact to support the SA requirements for sidelink-based UE-to-network and UE-to-UE relay, focusing on the following aspects (if applicable)  for layer-3 relay and layer-2 relay [RAN2];
0. Relay (re-)selection criterion and procedure;
0. Relay/Remote UE authorization;
0. QoS for relaying functionality;
0. Service continuity;
0. Security of relayed connection after SA3 has provided its conclusions;
0. Impact on user plane protocol stack and control plane procedure, e.g., connection management of relayed connection;
1. Study mechanism(s) to support upper layer operations of discovery model/procedure for sidelink relaying, assuming no new physical layer channel / signal [RAN2];
NOTE 1: The study shall take into account of further input from SA WGs, e.g., SA2 and SA3, for the bullets above (if applicable).
NOTE 2: It is assumed that UE-to-network relay and UE-to-UE relay use the same relaying solution.
NOTE 3: Forward compatibility for multi-hop relay support in a future release needs to be taken into account.
NOTE 4: For layer-2 UE-to-network relay, the architecture of end-to-end PDCP and hop-by-hop RLC, e.g., as recommended in TR 36.746, is taken as starting point.



In this contribution, we investigate various aspects considering scope and scenarios for NR sidelink relaying. 
2.	Discussion 											
2.1 Scenario for relaying
According to the current SID, sidelink relaying technology is considered to explore coverage extension. For the extension, there are two candidates relaying solutions, UE-to-network relay, and UE-to-UE relay. According to the objective section, note 2 describes that It is assumed that UE-to-network relay and UE-to-UE relay use the same relaying solution.
In the study item phase, we are sure that it would be better to study two relaying solutions, respectively. Based on the results of the study, RAN2 can design a common solution that is applied to both relaying solutions. However, we are questionable that RAN2 could complete the study of two solutions due to limited study time. Hence, RAN2 needs to decide which solution is a baseline solution for achieving a common solution. In the case of UE-to-Network, RAN2 already had a lot of effort on EUTRA-based solution in the Release-13 and 14. As a starting point, RAN2 initiates to study how current specifications could be applied (or enhanced) to NR-based sidelink technolgy. Therefore, we propose that UE-to-Network solution can be a baseline for relaying solution.
Proposal 1. In this NR Sidelink relay, UE-to-Network solution can be a baseline for relaying solution.

2.2 Relaying Layer
According to the current SID, both Layer-3 and Layer-2 based relaying solutions are considered to be studied. We agree to study both solutions with an analysis of the pros and cons. In the case of layer-2 based relaying (i.e. UE-to-Network relaying), RAN2 already had much effort on standardization in LTE Rel-14 FeD2D SI [2]. Given that the limited TUs and minimum specification impact, it would be better to reuse the outcome of FeD2D TR as a baseline for the layer-2 solution. In the case of layer-3 based relaying (i.e. UE-to-Network relaying), it also would be better to reuse Rel-13 LTE enhanced DC as a baseline for the layer-3 solution.
 
Proposal 2. RAN2 needs to reuse Layer-3 relay in the Rel-13 specification as a baseline.
Proposal 3. RAN2 needs to reuse Layer-2 relay in the Rel-14 FeD2D TR as a baseline.

2.3 Relaying cast-type
Rel-16 NR sidelink aimed to support broadcast, groupcast and unicast communications for various scenarios and services. Multiple cast-types are already specified. Regarding the UE-to-Network relaying, we need to consider which cast-type is suitable to study between network and remote UE. In the relaying scenario, the serving network may have AS contexts for the relay UE and remote UE. While the network has such contexts, we can assume that unicast-type data is being relayed between a network and remote UE. RAN2 firstly study unicast-type relaying and then consider to extend other cast-type data relaying (i.e. groupcast, broadcast) based on the outcome of unicast-type relaying.

Proposal 4. Unicast-type UE-to-Network relaying between relay UE and remote UE is considered to be prioritized.

2.4 PC5-RRC connection
In Rel-16 sidelink communication, PC5-RRC connection is newly introduced for unicast transmission. In NR relay SI, (at least unicast) RAN2 should consider whether PC5-RRC connection is needed or not between relay UE and remote UE. In our view, PC5-RRC connection is needed on top of PC5-S connection since there are some benefits due to the following reasons. 
Firstly, remote UE (or relay UE) can detect sidelink RLF promptly in the MAC or RLC layer. This enables a UE to perform fast path switching (from PC5 link to Uu link) to support service continuity. Moreover, AS-level security can be supported after PC-5S security has been established. All messages on SL-SRB2 and SL-SRB3 and/or SL-DRB(s) of the PC5-RRC connection are integrated protected and/or ciphered.

Proposal 5. RAN2 should consider to setup PC5-RRC connection between relay UE and remote UE.

2.5 Service Continuity
Service continuity is mainly considered to be studied. To support a seamless service for data relaying, remote UE has to perform prompt path switching between PC5 and Uu link. For the seamless switching from PC5 to Uu, a remote UE has to monitor the quality of Uu link upon the establishment of PC5 connection (even if there is no data transmission or reception via Uu link). Based on the measurement from Uu link, a remote can switch path from PC5 to Uu link before the serving PC5 link is degraded. Another point to be considered, upon the establishment of a PC5 connection, a UE has to monitor another PC5 link in some way. In a remote UE’s view, it has to switch another PC5 link before the serving PC5 link is degraded.
For further consideration, RAN2 needs to study setup multiple PC5 connections with Relay UEs. Based on the multiple PC5 connections, remote UE can achieve a gain of latency and power reduction. When a remote UE has been established with multiple UEs, the remote UE may to measure only relay UEs which has PC5 connections. During the multiple connections are established, the remote UE can pause to monitor other neighbouring relay UEs. Moreover, a fast switching another PC5 link enables when an abrupt sidelink RLF occurs since the remote UE already has been established PC5 connection with suitable relay UE.
Proposal 6. To support service continuity, a remote UE can switch between Uu to PC5 link.
Proposal 7. RAN2 needs to consider multiple PC5 connection establishments with multiple relay UEs.

2.6 Other aspects
In Rel-14, RAN2 already studied group mobility [2]. In the RAN2’s perspective, group mobility seems to be a good solution to reduce RRC message while a relay UE and remote UE are performing handover procedure. However, according to [3] SA2 shows critical concerns regarding group mobility. Based on the current SA2 TR, eNB handles the handover signalling of remote UE, independently. Given that other group’s concerns, it would be better to deprioritize the group mobility in this sidelink relay SI phase.
Proposal 8. Group mobility should be deprioritized.
According to the objective section [1], note 3 describes that Forward compatibility for multi-hop relay support in a future release needs to be taken into account. This note implies that RAN2 needs to study single-hop relay and consider multiple-hop relay in the future release. This intention can be interpreted that UE-to-Network solution needs to be prioritized compared to UE-to-UE solution.
Proposal 9. Single-hop relaying scenario should be prioritized.
3.	Conclusion
In this contribution, we provide proposals for the scope and scenario on NR sidelink relay.
Proposal 1. In this NR Sidelink relay, UE-to-Network solution can be a baseline for relaying solution.
Proposal 2. RAN2 needs to reuse Layer-3 relay in the Rel-13 specification as a baseline.
Proposal 3. RAN2 needs to reuse Layer-2 relay in the Rel-14 FeD2D TR as a baseline.
Proposal 4. Unicast-type UE-to-Network relaying between relay UE and remote UE is considered to be prioritized.
Proposal 5. RAN2 should consider to setup PC5-RRC connection between relay UE and remote UE.
Proposal 6. To support service continuity, a remote UE can switch between Uu to PC5 link.
Proposal 7. RAN2 needs to consider multiple PC5 connection establishments with multiple relay UEs.
Proposal 8. Group mobility should be deprioritized.
Proposal 9. Single-hop relaying scenario should be prioritized.
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