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1	Introduction
Service continuity requirement is captured in TR 36.746 [1]: 
[bookmark: _Toc467838954]4.2.1.8	Requirement 8 – Service continuity
The relay solution shall support service continuity when the evolved ProSe Remote UE selects or switches its path between Uu and PC5.
Editor's note: Whether to support service continuity when switching from one PC5 to another PC5 (relay reselection) is FFS.
Editor's note: Whether to support service continuity when switching from one PC5 to non-3GPP access (and vice versa) is FFS.

In this contribution, we focus on the scenario where Remote UE switches its path from PC5 to Uu.
2	Remote UE behaviour in RRC Connected state
Before delving into the details of service continuity we would like to clarify Remote UE’s behaviour when it has its data relayed. After successful connection establishment with the eNB via Relay UE a Remote UE is considered to be in RRC Connected state. Normally in this state network controlled mobility procedures are applied and we do not see the reason to change that principle. eNB may configure proper measurements to be performed by the Remote UE. However, some new measurements and new events may be required to consider also the quality of the sidelink connection between Remote UE and Relay UE and allow a possibility of service continuity when switching paths between direct and indirect 3GPP communication. On the other hand, the Remote UE might not be required to measure signal level on Uu interface to limit its power consumption and eNB could rely on the measurement reports provided by the Relay UE. Nevertheless, it is important to confirm that while being in RRC Connected state network controlled mobility mechanisms apply, including the case where Remote UE’s data is being relayed.
Proposal 1: In RRC Connected state, including the case where Remote UE’s data is being relayed, network controlled mobility mechanisms apply.
3	PC5 to Uu path switch
Path switch from PC5 to Uu may be triggered by several factors, e.g. eNB may decide that QoS is cannot be met properly via relay or radio conditions on PC5 interface deteriorate (e.g. due to UEs moving away from each other or due to congestion). In this situation, a decision about the path switch would be made by the eNB. Path switch may happen without eNB change (Scenario 4 from [1]) or with eNB change (Scenario 5 in [1]). The problem we are describing here is common for both scenarios.
According to the agreed protocol stack for User Plane as captured in the TR [1], the data packet needs to traverse two separate RLC connections when it is being relayed via Relay UE, which causes two issues when path is switched from PC5 to Uu:
1. eNB does not know which downlink PDCP packets have not been successfully received by the Remote UE. Using current RLC STATUS report, the eNB only knows whether a PDCP packet is successfully received by the Relay UE.
2. eNB may not have the DL PDCP packets that have not been successfully received by the Remote UE as they may have been removed from eNB’s transmission buffer if the eNB receives acknowledgement from the Relay UE, even in case the PDCP packet has not yet been received by the UE.
The problem is presented in Figure 1.


Figure 1: Problem with lost PDCP packets during PC5 to Uu path switch 
As mentioned previously same problem may occur in scenario 5, where additionally data forwarding of PDCP PDUs from source eNB to target eNB should be performed, but eNB may not be able to forward all relevant packets if they are already discarded from its buffer. This leads to data loss during path switch, which should be avoided.
Observation 1: If current procedures are kept path switch from PC5 to Uu interface may lead to lost PDCP PDUs.
Several solutions to this problem may be envisaged:
1. End to end PDCP packet acknowledgment from remote UE to eNB.
2. Delaying the acknowledgment from Relay UE to eNB until all the relevant RLC PDUs are acknowledged by the Remote UE.
3. Sending back RLC PDUs unacknowledged by the Remote UE from Relay UE to eNB upon path switch.
Proposal 2: RAN2 should study how to ensure data lossless PC5 to Uu path switch.
Proposal 3: Potential solutions for ensuring data lossless PC5 to Uu path switch listed above should be captured in the TR.
Since RAN2 has not yet decided whether service continuity should be kept for relay reselection case, we used PC5 to Uu path switch for the discussion. However, the same issue is about to occur in case relay is reselected during active connection.
Observation 2: The same data loss problem will take place also in case of relay reselection during an active data connection.
4	Summary
In this paper, we discuss an issue of potential data loss during path switch from PC5 to Uu interface for Remote UE. Firstly, it is proposed to clarify that:
Proposal 1: In RRC Connected state, including the case where Remote UE’s data is being relayed, network controlled mobility mechanisms apply.
Secondly, an identified issue is explained and it is proposed to study some potential solutions, e.g.
1. End to end PDCP packet acknowledgment from remote UE to eNB.
2. Delaying the acknowledgment from Relay UE to eNB until all the relevant RLC PDUs are acknowledged by the Remote UE.
3. Sending back RLC PDUs unacknowledged by the Remote UE from Relay UE to eNB upon path switch.
It is therefore proposed to agree on the following observation and proposals:
Observation 1: If current procedures are kept path switch from PC5 to Uu interface may lead to lost PDCP PDUs.
Proposal 2: RAN2 should study how to ensure data lossless PC5 to Uu path switch.
Proposal 3: Potential solutions for ensuring data lossless PC5 to Uu path switch listed above should be captured in the TR.
Observation 2: The same data loss problem will take place also in case of relay reselection during an active data connection.
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