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1	Introduction
So far RAN2 has defined for NR Sidelink Relay (Re)selection the
1) direct-to-indirect path switch and
2) indirect-to-direct path switch
Here in this TDoc we will discuss direct-to-direct path switch using a temporary indirect link to reduce handover interruption time.
2	Discussion
2.1	Handover Interruption Time Reduction using Sidelink Communication
Reducing the interruption time during handover is relevant for services requiring high reliability. As an example, Dual Active Protocol Stack (DAPS) handover has been specified in NR and LTE Rel-16 for intra-frequency FR1-FR1 and inter-frequency FR1-FR2 scenarios.
Observation 1: Reducing interruption time during handover is relevant for services requiring high reliability.
In DAPS, UE maintains an independent L2 (PHY/MAC/RLC) protocol stack for source and target cell of handover and one common PDCP DAPS entity with separate 1) security keys for (de)-ciphering and 2) header (de)-compression algorithms. To avoid a hard handover, the UE that is served by a source cell establishes an additional radio link with respect to the target cell before detaching from source cell. As a result, for some time before releasing the radio link of the source cell, the UE exchanges user plane packets with source and target cells. In Rel-16, it has been agreed that DAPS handover is not configured when UE has an active sidelink [1].
Observation 2: In Rel-16, it has been agreed that DAPS handover is not configured when UE has an active sidelink.
As an alternative for DAPS handover requiring the UE to have at least two receivers and to maintain an independent L2 protocol stacks with respect to source and target cells, the UE can use the sidelink communication to reduce the handover interruption without relying on the radio link of the source cell. In particular, the remote UE can exchange DL and UL user plane packets with the target cell of handover via the sidelink even before the random access procedure is initiated. Similar to baseline handover of NR Rel-15, the UE can also maintain a PDCP entity with single security key and header (de)-compression layer for the target cell. 
An illustration of the sidelink-assisted handover is illustrated in Fig. 1 for the case when the UE has an active sidelink communication with a relay UE. The steps are explained in the following.
· In step 1, the remote UE is served by the source cell and has an active sidelink communication with a relay UE that is served by the target cell.
· In step 2, the remote UE sends a measurement report indicating target cell as potential cell of handover and provides sidelink related information such as
1. an indication that it has sidelink communication with the relay UE, 
2. C-RNTI of the relay UE, radio link measurements of the sidelink, etc.
· In step 3, the source node sends a request to the target node for sidelink-assisted handover including the sidelink information that was received from the remote UE. 
· In step 4, the target node provides the target cell configuration for sidelink-assisted handover which is provided to the remote UE via the source node in Step 5.
· While the remote UE decodes and applies the target cell configuration (similar to make-before-break handover in LTE Rel-15), the remote UE may still receive/transmit data from the source cell in step 6. This would save the interruption time from decoding and processing the RRC Reconfiguration message (RRC procedure delay ~10 ms and UE processing ~ 20 ms).
· In step 7, the source node starts to forward the DL user plane data to the target node.
· Once the remote UE completes the decoding and processing of target cell configuration for sidelink-assisted handover, the remote UE detaches from the source cell (in step 9) and notifies the target cell via the Relay UE (in step 10/11) that is ready to exchange user plane over the sidelink.
· In step 12/13, the remote UE exchanges user plane packets with the target node via the sidelink while performing the random access and completing the handover execution (step 14/15/16).
· After the handover execution is completed, the target node can stop the user plane transmission over the sidelink (step 17) and switch to the direct link (step 18).
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Fig. 1 - Signaling diagram for sidelink-assisted handover.
Some additional notes on sidelink-assisted handover of Fig. 1:
· The UL user plane communication with the target node can start along with the transmission of the indication in step 10 to the target node, i.e., step 13 can start with step 10.
· In case of conditional handover, the UE may establish the sidelink communication after receiving the target cell configuration (in step 5) and before the UE executes the handover when the CHO execution condition is met. In this case, the sidelink information sent in step 2 may include information about potential candidate Relay UEs from which the target node can select one and inform the UE using the target cell configuration in step 5.
· Even if the UE does not continue to exchange user plane packet with the source node after step 5, the proposed sidelink-assisted handover saves the UL and DL interruption time caused by handover execution (step 14/15/16).
Proposal 1: RAN2 is asked to consider using the sidelink communication to reduce interruption time during handover.
3	Conclusion
This document proposes that:
Observation 1: Reducing interruption time during handover is relevant for services requiring high reliability.
Observation 2: In Rel. 16, it has been agreed that DAPS handover is not configured when UE has an active sidelink.
[bookmark: _GoBack]Proposal 1: RAN2 is asked to consider using the sidelink communication to reduce interruption time during handover.
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