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1 Introduction

According to WI objectives specific to L2 relay [1], specific mechanisms for service continuity are to be discussed limited to intra-gNB cases.
	Work Item objectives specific to Layer-2 (L2) relaying:

1. Specify mechanisms for E2E, i.e. PC5 and Uu, QoS management [RAN2]:

2. Specify mechanisms for service continuity 

a. Limited to intra-gNB cases [RAN2]

3. Specify mechanisms for U2N Adaptation layer design [RAN2]

a. For bearer mapping and Remote UE identification, incl. RAN related security aspects if any
4. Specify Control Plane procedures for U2N, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]

NOTE 2:
For L2 UE-to-Network Relay, it is assumed that the Remote UE has a single active connection towards gNB via only a single Relay UE at a given time in this release.

NOTE 3:
Only NR Uu interface, i.e. gNB, and 5GC is considered, and it is limited to NR SA scenario in this release.

NOTE 4:
Work specific to the mobility scenario of “between indirect (via a first Relay UE) and indirect (via a second Relay UE)”, and the group mobility is not supported in this release.


This contribution is to discuss Remote UE’s connected mobility between gNB and Relay UE within the gNB coverage.
2 Discussion
As studied in [2], Rel-15 NR handover procedure can be a baseline for Remote UE mobility between gNB and Relay UE within the gNB coverage.
	1)
Handover preparation type of procedure between gNB and Relay UE (if needed);

2)
RRCReconfiguration to Remote UE, Remote UE switching to the target, and;

3)
Handover complete message, similar to the legacy procedure.

Exact content of the messages (e.g. handover command) can be discussed in WI phase. This does not imply that we will send inter-node message over Uu.


Observation 1. Rel.15 normal handover procedure can be a baseline to handle RRC_CONNECTED Remote UE’s switching between gNB and Relay UE as studied in TR 38.836. 
(1) Measurement and report
For handover preparation with consideration of SL relaying, gNB may need Remote UE’s measurement and report on Relay UE as well as Uu frequency. The same RRC message i.e., RRCReconfiguration as for normal Uu measurement can be used to include a measurement and report configuration for SL relaying. The measurement and report configuration is forwarded to Remote UE when the Remote UE is connected via Relay UE toward gNB. 
The measurement and report configuration on SL relay can include “SL frequency for SL Relay UE discovery” for Relay UE. A measurement and report quantity can be RSRP as for relay selection/reselection. The measurement for SL relaying can reuse PC5 measurement for relay selection/reselection procedure (see the light blue highlighted agreements below).
Agreements in [3]:

Proposal 1: For relay (re)selection, RAN2 clarify that only the common parts of L2 and L3 relay is required to be completed by RAN#92. L2 specific design may be discussed in L2 relay agenda items in contribution driven manner.  

Proposal 4: RAN2 confirm below NR relay (re)selection procedures which are same as LTE Prose relay:

1) PC5 Measurement: For relay(s) without unicast PC5 sconnection, remote UE uses RSRP measurements of sidelink discovery messages (i.e. SD-RSRP) to evaluate whether PC5 link quality of a Relay UE satisfies relay selection and reselection criterion
2) Trigger of relay selection: Triggered at remote UE when: a) direct Uu link quality is below a configured threshold for an in-coverage remote UE (in IDLE/INACTIVE and CONNECTED for L3 U2N relay; L2 case to be further discussed); or b) triggered by upper layer

3) Trigger of relay reselection: Triggered at remote UE when: a) PC5 measurement towards current relay UE is below a (pre)configured threshold; or b) Reception of an upper layer release message or similar indication from current relay UE; or c) Triggered by upper layer 

4) How to choose relay UE in relay (re)selection: Remote UE searches for suitable relay UE candidates which meet all AS-layer & higher layer criteria. If multiple such candidate relay UEs available, it is up to Remote UE implementation to choose one Relay UE. 

Proposal 5: Same as LTE, Uu link threshold (like threshHigh-r13), PC5 link threshold(like q-RxLevMin-r13), L3 filter coefficient for SD-RSRP/SL-RSRP (like filterCoefficient-r13) and hysteresis (like hystMax-r13 and minHyst-r13) can be provided via SIB/RRC by gNB or pre-configuration. Handling of Uu link threshold being absent can reuse LTE approach (i.e. when absence, remote UE considers condition to be met). 

Proposal 6: In SD-RSRP measurement for relay (re)selection trigger and candidate relay evaluation, L3 filtering is applied across measurements on the DMRS of PSSCH transmission which carries discovery message from the concerned relay.
Proposal 8: RAN2 confirm that remote UE triggers relay reselection if PC5 RLF with current relay UE is detected by remote UE.  FFS if there is any impact to other RLF handling activities.

Proposal 14: Uu quality between relay UE and gNB is not included in discovery message as additional AS criteria for relay (re)selection  

Proposal 16: Include the information required for agreed additional AS criteria in discovery message.

Observation 2. For Relay UE measurement, the PC5 measurement on SL discovery for relay (re)selection can be used. 

When Remote UE is connected with gNB via Relay UE, the measurement report from Remote UE can be forwarded via Relay UE to gNB. The same RRC message i.e., MeasurementReport message can be used and the RRC message can contain the measurement report on SL relay as well as normal Uu frequency. The measurement report on SL relay can include at least Relay UE identification and measured RSRP.
Proposal 1. The measurement report message can include measured RSRP on SL Relay and the identification of SL Relay UE. 

(2) Path switch command and Remote UE’s Uu/PC5 configuration with RRCReconfiguration
For path switch from gNB to Relay UE, gNB can command Remote UE to switch to a target Relay UE by sending RRCReconfiguration message to the Remote UE and the gNB can inform the Relay UE about Remote UE’s SRB1/SRB2/DRB configuration (Uu RLC channel configuration, PC5 RLC channel configuration) by transmitting RRCReconfiguration message to the Relay UE. When a Remote UE is commanded to switch to a Relay UE, the gNB can provide the Remote UE with PC5 RLC channel configuration used for SRB1/SRB2/DRB. The Remote UE maintains Uu PDCP configuration for SRB1/SRB2 and Uu PDCP/SDAP configuration for DRB. The Remote UE can perform PC5 direct link setup procedure with the Relay UE if needed. After completion of switching to Relay UE, Remote UE transmits RRCReconfigurationComplete message to gNB via the Relay UE.

Observation 3. For path switch from gNB to Relay UE, PC5 RLC channel configuration SRB1/SRB2/DRB for Remote UE should be provided to Remote UE and Relay UE. The Remote UE’s Uu PDCP configuration for SRB1/SRB2 and Uu PDCP/SDAP configuration for DRB are maintained.
Proposal 2. For direct to indirect path switch, gNB sends RRCReconfiguration to Relay UE to add Remote UE’s PC5 RLC channel and Uu RLC channel configurations.

Proposal 3. For Remote UE switching from gNB to Relay UE, the RRCReconfiguration with path switch command for Remote UE can include the configuration for PC5 MAC entities and PC5 RLC entities with the Relay UE.

For path switch from Relay UE to gNB, gNB sends RRCReconfiguration message to trigger Remote UE to switch from Relay UE to gNB. The gNB can also indicate the serving Relay UE about Remote UE’s switching to gNB by sending RRCReconfiguration to the Relay UE. The RRCReconfiguration for Relay UE can include PC5 RLC channel configuration and Uu RLC channel configuration for the Remote UE to release. The Relay UE can report the data forwarding status for its Remote UE to gNB. The RRCReconfiguration message for Remote UE can include Uu configuration for Remote UE’s direct connection with gNB. The Uu configuration includes RLC/LCH configurations to establish Uu RLC entity and Uu logical channel with gNB which was not provided to the Remote UE connected with Relay UE. The Remote UE maintains Uu PDCP configuration for SRB1/SRB2 and Uu PDCP/SDAP configuration for DRB. Remote UE performs RACH procedure for target cell as configured in RRCReconfiguration message with path switch command. After completion of switching to gNB, Remote UE transmits RRCReconfigurationComplete message to gNB directly.

Observation 4. For path switch from Relay UE to gNB, PC5 RLC channel configuration SRB1/SRB2/DRB for Remote UE should be released from Remote UE and Relay UE. The Remote UE’s Uu PDCP configuration for SRB1/SRB2 and Uu PDCP/SDAP configuration for DRB are maintained.
Proposal 4. For indirect to direct path switch, gNB sends RRCReconfiguration to Relay UE for informing Remote UE’s switching to gNB and releasing Remote UE’s PC5 RLC channel and Uu RLC channel configurations.
Proposal 5. For Remote UE switching from Relay UE to gNB, the RRCReconfiguration with path switch command for Remote UE can contain the configurations for Uu MAC entities and Uu RLC entities with the gNB.
When Remote UE switches from Relay UE to gNB direct mode, PC5 direct link between the Remote UE and the Relay UE may not be necessary. The PC5 direct link release procedure can be triggered by the Relay UE when the Relay UE has gotten RRCReconfiguration message with PC5 RLC channel configuration release for the Remote UE. If the PC5 direct link should be maintained between Relay UE and Remote UE, the Relay UE and the Remote UE release only PC5 RLC channel configuration for SL relaying for the Remote UE.

Proposal 6. When Relay UE has received RRCReconfiguration message of Remote UE’s switch to gNB, the Relay UE can trigger PC5 direct link release procedure if needed. 

3 Conclusion

Observation 1. Rel.15 normal handover procedure can be a baseline to handle RRC_CONNECTED Remote UE’s switching between gNB and Relay UE as studied in TR 38.836. 
Observation 2. For Relay UE measurement, the PC5 measurement on SL discovery for relay (re)selection can be used. 

Observation 3. For path switch from gNB to Relay UE, PC5 RLC channel configuration SRB1/SRB2/DRB for Remote UE should be provided to Remote UE and Relay UE. The Remote UE’s Uu PDCP configuration for SRB1/SRB2 and Uu PDCP/SDAP configuration for DRB are maintained.

Observation 4. For path switch from Relay UE to gNB, PC5 RLC channel configuration SRB1/SRB2/DRB for Remote UE should be released from Remote UE and Relay UE. The Remote UE’s Uu PDCP configuration for SRB1/SRB2 and Uu PDCP/SDAP configuration for DRB are maintained.
RAN2 is requested to discuss and capture the following proposals:
Proposal 1. The measurement report message can include measured RSRP on SL Relay and the identification of SL Relay UE. 

Proposal 2. For direct to indirect path switch, gNB sends RRCReconfiguration to Relay UE to add Remote UE’s PC5 RLC channel and Uu RLC channel configurations.

Proposal 3. For Remote UE switching from gNB to Relay UE, the RRCReconfiguration with path switch command for Remote UE can include the configuration for PC5 MAC entities and PC5 RLC entities with the Relay UE.

Proposal 4. For indirect to direct path switch, gNB sends RRCReconfiguration to Relay UE for informing Remote UE’s switching to gNB and releasing Remote UE’s PC5 RLC channel and Uu RLC channel configurations.

Proposal 5. For Remote UE switching from Relay UE to gNB, the RRCReconfiguration with path switch command for Remote UE can contain the configurations for Uu MAC entities and Uu RLC entities with the gNB.

Proposal 6. When Relay UE has received RRCReconfiguration message of Remote UE’s switch to gNB, the Relay UE can trigger PC5 direct link release procedure if needed. 
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