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1. Introduction
In the current SID [1], there is requirement regarding service continuity on wearable devices. Generally, service continuity is strongly related with mobility at UEs. Therefore, to obtain service continuity, flexible communication-path selection according to mobility environment should be performed for the evolved Remote UE. 
In this contribution, first, we analyse potential requirements in TR 22.803 [2], and then discuss about potential path switching scenarios. 
2. Requirement Analysis

 In section 5.1.6 of TR 22.803 [2], potential requirements regarding service continuity are described. To realize the service continuity at evolved Remote UEs, at least some of these requirements should be taken into consideration. For that purpose, we analyze potential requirements from the D2D UE-to-NW relay perspective, and show essential points for service continuity. Based on our survey on section 5.1.6 in TR 22.803, we consider at least the following three requirements are essential:
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The essential points of the above requirements for UE-to-NW relaying are the followings:
1. Configurability of proximity criteria from network  (i.e. Trigger condition of PC5 link communication)

2. Configurability of both Uu link and PC5 link from network

3. Change of the path for ongoing traffic

As for the first point, configurability of proximity criteria is from [PR.99], in which it is required that the operator can handle the criteria to allow ProSe communication. As for the second point, it is described in [PR.27] that the simultaneous management of Uu link and PC5 link should be feasible at ProSe UEs. That means that it should be possible for UEs to manage both Uu link and PC5 link independently and simultaneously. Such flexibility is necessary to switch communication path among Uu link and PC5 link while keeping continuous services. As for the third point, in [PR.28], there is a requirement where the system can change the path from Uu link to PC5 link during one user traffic session. Such operation is essential to realize service continuity.

Hence, the discussion regarding service continuity should follow the above key points as much as possible. In the next section, we discuss potential service continuity scenario and discuss potential technical problems.

Observation 1
The following requirements are essential for service continuity discussion according to TR22.803

1. Configurability of proximity criteria from network  (i.e. Trigger condition of PC5 link communication)

2. Configurability of both Uu link and PC5 link from network

3. Change of the path for ongoing traffic

3. Discussion on path switching scenarios
 As discussed in the previous section, flexible path-switching is an essential technique to preserve service continuity of D2D Relay communication. Before getting into the detailed solution, it is beneficial to understand possible path-switching scenarios. For that purpose, we discuss potential path-switching scenario for each coverage scenario described in SID [1] because the availability of Uu link is different depending on the current coverage scenario: 

Scenario A: Evolved Remote UE and evolved ProSe UE-to-Network Relay UE are EUTRAN in-coverage.
Scenario B: Evolved ProSe UE-to-Network Relay UE has a Uu connection to the eNB and evolved Remote UE can be in enhanced coverage (enhanced coverage implies that the UE is connecting to the network via NB-IOT or Rel-13 MTC in CE mode).
Scenario C: Evolved ProSe UE-to-Network Relay UE is in EUTRAN coverage and evolved Remote UE is out of coverage of EUTRAN.
In the following, we discuss potential path-switching ways for each coverage scenario. 
Scenario A:
 In Figure 1, we depict possible communication paths at an evolved Remote UE (a smartwatch in the center). The evolved Remote UE can switch its path to different one. There are three different paths to swich to:
1. Uu direct path

2. D2D relay with another relay UE in the same cell
3. D2D relay with another relay UE in different cell

First, Uu direct path is effective to switch when the evolved Remote UE needs more reliable channel. For example, if the link quality of current D2D relay path is degraded, the UE should switch its communication path to Uu link if service continuity need to be preserved. However, from the perspective of power consumption, Uu link is typically more power-consuming than PC5 link. Therefore, the evolved Remote UE should use D2D relay link available nearby as much as possible for low power consumption.
Regarding switching to D2D relay with another UE in the same cell, it may be possible to perform path switching if PC5 link quality is totally different between current PC5 link and another PC5 link. In that sense, channel quality in PC5 link is an important measure for path-switching of D2D Relay communication.
Regarding switching to D2D relay with another UE in different cell, Uu link quality or the congestion of backhaul may be different from the current D2D relay link. Therefore, consideration of the Uu link quality or network congestion status can make it possible to connect to better link quality path. However, since the traffic size for wearable devices is usually small, the performance gain by such path switching operation should be discussed further.
 To summarize, in case of scenario A, for path switching among current D2D relay link, at least Uu link and D2D relay with another relay UE in the same cell have a certain benefit to keep service continuity of evolved Remote UE.
Observation 2
When both evolved Remote UE and Evolved ProSe UE-to-Network Relay UE are in coverage, the following two path switching scenarios are at least useful for service continuity:

· Path switching between Uu link and D2D relay link
· Path switching between D2D relay links within the same cell

The necessity of path switching between UEs in different cells is FFS.
Scenario B:

In case that the evolved Remote UE is in enhanced coverage, Uu link become more power-consuming due to the repetition of Tx/Rx to enhance coverage. Therefore, the utilization of D2D Relay link is more crucial than the case of scenario A for low power consumption. Hence, the criteria for path switching should be more aggressive to utilize D2D Relay link in scenario B. Since the necessity of service continuity depends on type of services, whether the UE connect to Uu link for service continuity should be decided based on type of services.
Scenario C:

In case that the evolved Remote UE is out of coverage, the Uu link is not available. Hence, path switching to Uu link is not possible. Therefore, to keep service continuity, continuous detection of other candidate evolved ProSe UE-to-Network Relay UE is necessary to continue current communication. In addition, it is also not feasible for the evolved Remote UE to receive system information via Uu link in scenario C. Therefore, it should be discussed further how the out-of-coverage Remote UE is managed by network. 
Observation 3
In case of extended coverage or out-of-coverage for Remote UE, at least path switching between D2D Relay links should be discussed for service continuity.
Observation 4
It should be further discussed how to manage evolved Remote UEs in out-of-coverage.

4. Conclusion 
In this contribution, we analysed potential path switching scenarios for service continuity. Through the analysis of path switching scenario, we made the following observations:
Observation 1
The following requirements are essential for service continuity discussion according to TR22.803

1. Configurability of proximity criteria from network  (i.e. Trigger condition of PC5 link communication)

2. Configurability of both Uu link and PC5 link from network

3. Change of the path for ongoing traffic

Observation 2
When both evolved Remote UE and Evolved ProSe UE-to-Network Relay UE are in coverage, the following two path switching scenarios are at least useful for service continuity:

· Path switching between Uu link and D2D relay link

· Path switching between D2D relay links within the same cell

The necessity of path switching between UEs in different cells is FFS.
Observation 3
In case of extended coverage or out-of-coverage for Remote UE, at least path switching between D2D Relay links should be discussed for service continuity.

Observation 4
It should be further discussed how to manage evolved Remote UEs in out-of-coverage.
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[PR.99] The operator shall be able to dynamically control the proximity criteria for ProSe communication. Examples of the criteria include: range, channel conditions, achievable QoS.


[PR.27] Subject to operator policy and user consent, the system shall be capable of establishing a new user traffic session with an E-UTRA ProSe Communication path, and maintaining both of the E-UTRA ProSe Communication path and the existing infrastructure path, when the UEs are determined to be in range allowing ProSe Communication. The UEs can be:


-	Served by the same PLMN, including when roaming;


-	Served by different PLMNs, including when roaming.


Note:	ProSe Communication between UEs served by different PLMNs can be subject to the availability of suitable radio resources (e.g., shared RAN in a MOCN/GWCN environment).


[PR.28] The system shall be capable of moving a user traffic session from the infrastructure path to an E-UTRA ProSe Communication path, when the ProSe-enabled UEs are determined to be in range allowing ProSe Communication.
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