[bookmark: _Toc193024528]3GPP TSG-RAN WG2 Meeting #111 electronic	R2-2008048
[bookmark: OLE_LINK39]17 – 28 August 2020 

[bookmark: Source]Agenda Item:	8.7.3
Source: 	Huawei, HiSilicon
Title: 	Service continuity for L2 UE-to-Network relay
[bookmark: DocumentFor]Document for:	Discussion and Decision
1 [bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK175][bookmark: OLE_LINK176]Introduction
In RANP#86, a Rel.17 SI on NR Sidelink relay has been approved [1]. One of the key aspects to be studied in this SID is the service continuity as shown below:
	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;
B. Relay/Remote UE authorization;
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;
2. Study mechanism(s) to support upper layer operations of discovery model/procedure for sidelink relaying, assuming no new physical layer channel / signal [RAN2];


In addition, in the SA2 SI “Study on System enhancement for Proximity based Services in 5GS” [2], service continuity has also been included as the key issue for the UE-to-NW relay.
	Set A: System enhancements to support Public Safety related proximity services:
Based on the common framework, this part focuses on system enhancements to support service requirements defined for public safety services, which mainly includes:
· Suppport of one-to-many direct communication including out-of-coverage.
· Support of one-to-one direct communication including out-of-coverage.
· Support of UE-to-Network Relay (including QoS and service continuity aspects); This objective needs to take commercial services into account.
· Support of direct discovery including out-of-coverage.
[bookmark: OLE_LINK28]-	Support of UE-to-UE relay mechanism. This objective needs to take commercial services into account.


In this paper, we discuss this aspect for the Layer-2 UE-to-NW relay and provide our views.
2 Discussion
Requirements
In TS 22.261, service continuity has been defined as one of important requirements in SA1 when UE-to-NW relay functionality is enabled:
	· The 5G system shall support service continuity for a remote UE, when the remote UE changes from a direct network connection to an indirect network connection and vice-versa 
· The 5G system shall support service continuity for a remote UE, when the remote UE changes from one relay UE to another and both relay UEs use 3GPP access to the 5G core network


From RAN2 perspective, the service continuity in the context of the UE-to-NW relay means that the lossless data transmission between the remote UE and the NW should be guaranteed when communication path switch is performed, including either the switch between direct network communication and indirect network communication, or the switch between two indirect network communications. This should be a criteria for solution evaluation when performing the down-selection between L2 relay and L3 relay. 
Proposal 1: Both L2 relay and L3 relay should support the service continuity requirement in case of path switch for U2N relay.
Proposal 2: The service continuity means no data loss in AS layer during path switching.
Scenarios requiring service continuity
There are two path switch scenarios where the service continuity should be supported according to TS 22.261. 
· Scenario 1: Path switch between direct network communication and indirection network communication;
· Scenario 2: Path switch between two indirect network communications;
Considering that the relay UE and the remote UE could be served by the same gNB or different gNBs in Scenario 1 (as studied in [3]), and the two relay UEs could be served by the same gNB or different gNBs in Scenario 2, both Scenario 1 and Scenario 2 can be further divided into two sub-scenarios, which are shown in Figure 1-4 respectively.
· Scenario 1-1: Remote UE switches its path between direct network communication and indirect network communication via Relay UE1, and the serving RAN of the remote UE in case of direct network communication is the same as the serving RAN of the Relay UE 1.
· Scenario 1-2: Remote UE switches its path between direct network communication and indirect network communication via Relay UE1, and the serving RAN of the remote UE in case of direct network communication is different from the serving RAN of the Relay UE 1.
· Scenario 2-1: Remote UE switches its path between indirect network communication via Relay UE1 and indirect network communication via Relay UE2, and the serving RAN of Relay UE1 and Relay UE2 are the same.
· Scenario 2-2: Remote UE switches its path between indirect network communication via Relay UE1 and indirect network communication via Relay UE2, and the serving RAN of Relay UE1 and Relay UE2 are different.
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Figure 1-1: Scenario1-1                     Figure 1-2:Scenario2-1
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Figure 1-3: Scenario1-2                    Figure 1-4: Scenario2-2
The path switch procedure for Scenario 1-1 and Scenario 2-1 are considered more basic ones and can be studied in the SI first. Once those basic procedures are made clear, it would be more straightforward to figure out the procedure for scenarios 1-2 and 2-2 by a combination of legacy inter-gNB HO and those basic path switch procedures. So for Scenario 1-2 and 2-2, we can consider to support them in the WI.
Proposal 3: For U2N service continuity, RAN2 focus on the intra-gNB scenarios in SI phase. Other scenarios (e.g. inter-gNB scenarios) can be studied in WI phase.
Path switch procedure 
In this section, the path switching procedures for different scenarios are given. We prefer to use the HO principle in Rel.15 as the baseline, i.e. the gNB controls the target relay UE or target cell for the path switch.
Path switch procedure for scenario 1-1 under the same serving RAN
1) Path switch procedure from indirect network communication path to direct network communication path
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Figure 2: Path switching procedure (indirect->direct)
0. Remote UE has already accessed to the network through Relay UE with UL/DL data transmission.
1. gNB configures measurement related configurations to the remote UE via RRC message through indirect path. 
2. The remote UE sends measurement report (e.g. including the measurement result for candidate target cell) to the gNB through indirect path when it is triggered.
3. [bookmark: _GoBack]According to the measurement report, the gNB makes the decision for path switch to directly network communication path.
4. The gNB sends RRC reconfiguration (i.e. HO command) to remote UE through indirect path to configure the parameter in direct path. The remote UE switches the path after receiving the RRC message, by initiating the random access procedure to the target cell.
5. The remote UE directly accesses to the gNB and sends RRC reconfiguration complete message.

2) Path switch procedure from direct network communication path to indirect network communication path
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Figure 3: Path switching procedure (direct->indirect)
0. Remote UE has already directly accessed to the network with UL/DL data transmission.
1. The gNB sends measurement configuration to remote UE for measurement and reporting.
2. The remote UE sends measurement reports with the ID of candidate target relay UE(s) over RRC message through direct path to the gNB.
3. The gNB makes the path switch decision to switch the path for remote UE to a target relay UE according to the measurement report.
4. The gNB sends the configuration for remote UE to target relay UE.
5. The gNB indicates the target relay UE to the remote UE via RRC message through direct path. The remote UE switches the path after receiving the RRC message, by establishing PC5 connection with the target relay UE. 
6. The remote UE sends RRC Reconfiguration Complete message through the indirect path. 
 Path switch procedure for scenario 2-1 under the same serving RAN
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Figure 4: Path switching procedure (indirect->indirect)
0. Remote UE has already accessed to the network with UL/DL data transmission via indirect path with relay UE 1 (i.e., indirect path 1).
1. The gNB sends measurement configuration to remote UE for measurement and reporting through indirect path 1.
2. The remote UE sends measurement reports including the ID of candidate target relay UE(s) over RRC message through the indirect path 1 to the gNB.
3. The gNB makes the path switch decision to switch the path for remote UE to a target relay UE2 for the according to the measurement report.
4. The gNB sends the configuration for remote UE to target relay UE2. 
5. The gNB indicates the target relay UE to the remote UE via RRC message through the indirect path 1. The remote UE switches the path after receiving the RRC message, by establishing PC5 connection with the target relay UE2.
6. The remote UE sends RRC Reconfiguration Complete message through indirect path with relay UE 2 (i.e., indirect path 2). 
Proposal 4: For U2N service continuity, the gNB decides the target relay UE and target Cell and informs the remote UE via RRC reconfiguration message.
Proposal 5: Capture the procedures shown in Figure 2, Figure 3 and Figure 4 for intra-gNB path switch into the TR (i.e. Uu HO procedure is considered as baseline for path switch procedure in L2 relay).
1. Conclusion
In this contribution, we discussed the service continuity aspect for layer-2 UE-to-NW relay and have the following proposals:
Proposal 1: Both L2 relay and L3 relay should support the service continuity requirement in case of path switch for U2N relay.
Proposal 2: The service continuity means the no data loss in AS layer during path switching.
Proposal 3: For U2N service continuity, RAN2 focus on the intra-gNB scenarios in SI phase. Other scenarios (e.g. inter-gNB scenarios) can be studied in WI phase.
Proposal 4: For U2N service continuity in L2 relay, the gNB decides the target relay UE and target Cell and informs the remote UE via RRC reconfiguration message.
Proposal 5: Capture the procedures in Figure 2, Figure 3 and Figure 4 into the TR (i.e. Uu HO procedure is considered as baseline for path switch procedure in L2 relay).
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