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1. Introduction 
At TGS RAN #86 meeting [1], RAN had agreed to the SID on NR Sidelink Relay. In the SID, the following objective is targeted 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];

A. Relay (re-)selection criterion and procedure;
D. Service continuity;

The Remote UE may access to network using the indirect network communication over the UE-to-NW relay, as shown Fig. 1.
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Fig. 1 UE-to-NW relay for NR [2]
In this contribution, we provide RAN WG2 aspects to be considered for enabling UE-to-NW relay feature using NR sidelink communication.

2. Discussion

A UE-to-NW Relay UE operates at the cell boundary and is connected to a gNB through a radio interface. If a Remote UE is located outside the gNB coverage and cannot access the gNB directly through the Uu radio interface, it can access the network through indirect communication via the UE-to-NW Relay UE.
Activation of UE-to-NW Relay
A special UE capable of sidelink relay UE operation can be configured as UE-to-NW Relay UE. The special UE in the gNB coverage evaluates AS-layer conditions for activating UE-to-NW Relay. If the conditions are not meet, the special UE is not configured for the activation. The special UE that satisfies the condition is configured to activate as UE-to-NW Relay. The activated Relay UE may trigger sidelink communications where discovery procedure starts first

Observation 1) A special UE capable of sidelink relay UE operation can configured as a UE-to-NW Relay UE when AS conditions are satisfied.

A special UE measures the radio channel with gNB and can use the measurement value for activating UE-to-NW Relay. The UE determines that it is located at the boundary of gNB service coverage. The boundary is related to the range of RSRP threshold. If the UE satisfies that the measured value is within the range of the RSRP threshold, it may trigger side link communication for activation of the relay UE.
Proposal 1) The UE-to-NW Relay UE may be activated when the radio channel measurement such as RSRP are within a threshold range indicating the cell boundary area.

The Relay UE may be activated when it is located within a recommended activation area. Since the radio channel between the gNB and the UE exhibits a characteristics of radio signal propagation, it is difficult to consider radio environments of sidelink communication when the Relay UE is activated. Let’s consider a wireless environment with multiple shadow areas due to obstacles such as buildings. The relay UE should be activated near buildings with radio shadow areas and not activated near building without radio shadow areas. Similar Relay UE activation operation can be applied at the boundary of gNB service coverage. The Relay UE needs to be activated only in boundary areas where remote UEs can exists. After the relay UE has configured the recommended activation zone information, it can be activated in that zone. Fig. 2 shows two activation scenarios: radio channel measurement and recommended activation area.
Observation 2) When only the radio channel measurement is applied to the AS condition, it is difficult to activate the relay UE considering various location characteristics such as the radio shadow area and the coverage boundary area.
Proposal 2) The UE-to-NW Relay UE may be activated when located in the recommended activation area.
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Fig. 2 Activation conditions for Relay UE
Support of Remote UE mobility
The Remote UE can switch the connection between the sidelink and Uu interface. Consider an environment where the UE is moving out of gNB service coverage or moving to radio shadow areas. The UE connects directly to the gNB via the Uu interface within the gNB coverage, then accesses it over side link communication in the radio shadow area. During the switching procedure from Uu interface to sidlink, the Remote UE can continue to access the network. When the Remote UE moves from outside the gNB service coverage into inside it, the connection switching from the sidelink to the Uu interface occurs.
Observation 3) The moving UE can move around across the boundary of gNB radio coverage.

Proposal 3) The Remote UE should continue to access the network in the process of switching connections between the side link and the Uu interface. 
The moving Remote UE switches between the sidelinks. When a Remote UE moves to the coverage of new Relay UE’s sidelink, it establishes new sidelink connection to new Relay UE. The service continuity should be maintained during switching connections between two sidelinks. Fig. 3 shows two switching scenarios when the Remote UE moves. 

Proposal 4) The service continuity should be supported during switching connections between two sidelinks.
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Fig. 3 Two scenarios supporting of Remote UE mobility
3. Conclusion

Observation 1) A special UE capable of sidelink relay UE operation can configured as a UE-to-NW Relay UE when AS conditions are satisfied.

Observation 2) When only the radio channel measurement is applied to the AS condition, it is difficult to activate the relay UE considering various location characteristics such as the radio shadow area and the coverage boundary area.
Observation 3) The moving UE can move around across the boundary of gNB radio coverage.

Based on the observation above, we propose the followings:

Proposal 1) The UE-to-NW Relay UE may be activated when the radio channel measurement such as RSRP are within a threshold range indicating the cell boundary area.

Proposal 2) The UE-to-NW Relay UE may be activated when located in the recommended activation area.

Proposal 3) The Remote UE should continue to access the network in the process of switching connections between the side link and the Uu interface. 

Proposal 4) The service continuity should be supported during switching connections between two sidelinks.
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