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1
Introduction
In the FeD2D SID [1], one of the objectives is to study the path selection/switch between the cellular link and relay link and provide service continuity and QoS. 
	c.    Study path selection/switch between the cellular link (Uu air interface) and relay link and provide service continuity   and QoS [RAN2, RAN3]. 


In RAN2#95bis, the requirement on service continuity was discussed and it has been agreed that when the eRemote UE selects or switches its path between Uu and PC5, the service continuity shall be supported. In this contribution, we first discuss the remaining FFS issues on service continuity scenarios. And then we discuss the mobility scenarios that need to be studied in this topic.
2
Discussion
2.1
Scenarios for which service continuity should be supported
Service continuity is a very fundamental service requirement as defined in [2], so it seems to be a very popular topic in LTE SI/WI, e.g., in MBMS, in SC-PTM. Even for D2D topic family, this is not the first time that it is listed as the issues to be studied. Actually, in both Rel-12 D2D and Rel-13 eD2D, RAN2 discussed the service continuity issue for different scenarios for D2D communication.
· In Rel-12 D2D, the scenarios where service continuity needs to be supported include:
1)    when a UE participating in D2D communication moves from OOC to IC and the serving cell does not provide TX pool for communication in the SIB 18.

2)   when a UE participating in D2D communication in IC while physical layer problem is detected or RLF happens.
· In Rel-13 eD2D, for the D2D communication via the L3 UE-to-NW relay, in addition to the above two scenarios, another new scenario that needs to support service continuity is: when a UE is moving from IC to OOC.
In FeD2D, for the D2D communication via L2 UE-to-NW relay, according to the requirements from SA1, the scenarios where service continuity should be supported is: when the evolved remote UE changes from direct 3GPP communication to an Indirect 3GPP Communication and vice-versa.
In RAN2, the requirements on service continuity was also discussed but with two FFS left [3]:
· Whether to support service continuity when switching from one PC5 to another PC5 (relay reselection) is FFS.
· Whether to support service continuity when switching from one PC5 to non-3GPP access (and vice versa) is FFS
The 1st FFS refers to the Relay reselection scenario. The 2nd FFS is not so clear and it could include two cases:

Scenario 1: switch from PC5 to non-3GPP access while the eRelay UE is not changed;

Scenario 2: switch from PC5 to non-3GPP access while the eRelay UE is changed, which is Relay reselection.
Actually none of these three scenarios are required to be supported by SA1 since SA1 only specify the following related requirement in [2]:
	The 3GPP system shall be able to support the change for an Evolved ProSe Remote UE from a direct 3GPP communication to an Indirect 3GPP Communication and vice-versa


Then we don’t think RAN2 need to study the path switch scenarios from one short range link to another one irrespective the eRelay UE is changed or not in Rel-15, not to mention the requirement to support service continuity for these scenarios.
Proposal 1: Remove the two Editor’s notes in section 4.2.1.8 of TR 36.746.
In addition, when comparing the conclusion of RAN2 for service continuity and the corresponding SA1 requirements, we noticed the scenario that path switch between Uu and non-3GPP access is missed in section 4.2.1.8. For this scenario, we should follow the SA1 requirement on service continuity.
Proposal 2: Add the requirement that “The relay solution shall support service continuity when the evolved ProSe Remote UE selects or switches its path between Uu and non-3GPP access”.
2.2
Study scope of service continuity
The literal meaning of service continuity is easy to understand, however, the study scope of it is different depending on the scenarios. For example, for the scenario of Rel-12 D2D, the study scope is how to minimize the service interruption of the UE participating in D2D communication when it couldn’t get the scheduled resource from the eNB while in RRC connected. For the scenario of L3 UE-to-NW relay, the study scope is how to minimize the Remote UE’s service interruption when it is move from IC toward OOC

Although how to guarantee the service continuity was also discussed for L3 UE-to-NW relay,  no true service continuity is provided since the Remote UE needs to change its IP address when it switches path from cellular link to relay link or vice versa.

For the D2D communication via L2 UE-to-NW relay, in case of path switch between cellular link and relay link, the eRemote UE can keep using the same IP address and the occurrence of path switch could even be transparent to the CN nodes thanks to the protocol model we adopt. So from the IP address usage perspective, the L2 UE-to-NW relay has the inherent advantage to provide service continuity.

Then from RAN2 point of view, according to the scenarios discussed in section 2.1, RAN2 should focus on the study of path switch procedure which can provide minimized service interruption. 
Proposal 3: For service continuity, RAN2 should focus on the study of path switch procedure which could provide minimized service interruption. 
2.3   
Path switch between cellular link and relay link
Considering of the path switch direction, single or multiple eNB involvement, there are 4 path switch scenarios to be considered: 

Scenario 1: from cellular link to relay link, and eRemote UE and eRelay UE are served by the same eNB, as shown in the Figure 1-(a).
Scenario 2: from cellular link to relay link, and eRemote UE and eRelay UE are served by different eNB before the path switch, as shown in the Figure 1-(b).
Scenario 3: from relay link to cellular link, and eRemote UE and eRelay UE are served by the same eNB, as shown in the Figure 1-(c)
Scenario 4: from relay link to cellular link, and eRemote UE and eRelay UE are served by different eNBs after the path switch, as shown in the Figure 1-(d).
For scenario 1 and 3, it is unquestionable that these scenarios would be very common scenarios. For scenario 2 and 4, we think they are also possible scenarios although they are not as common as scenario 1/3. For example, when a UE is moving from Cell A toward Cell B, it may happen that before the HO condition to Cell B is met, the UE discovered a eRelay UE which could provide connection to it in Cell B. Additionally, in the HetNet case, when looking for Relay, the Remote UE in Pico cell may discovered a Relay UE in Macro cell. 
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Figure 1
So, based on the above observation, we have the following proposals:
Proposal 4: Capture the four path switch scenarios in the section 4.3 of TR 36.746.
Proposal 5: For the path switch from cellular link to relay link, RAN2 should study path switch procedure for both of the cases that eRemote UE and eRelay UE are served by the same eNB and eRemote UE and eRelay UE are served the different eNBs before the path switch.
Proposal 6: For the path switch from relay link to cellular link, RAN2 should study path switch procedure for both of the cases that eRemote UE and eRelay UE are served by the same eNB and eRemote UE and eRelay UE  are served by the different eNBs after the path switch.
2.4 
Group mobility

As the SID pointed out, an important case is eRemote UE (e.g. wearable device) almost always being in close proximity to a smartphone that can serve as a relay. Considerate the mobility of eRemote UE, in addition to the path switch, another very likely scenario is the eRelay UE needs to perform handover when it is connected with one or more eRemote UEs as shown in the Figure 2. If this case occurs, for the eRemote UE’s service continuity and power efficiency, it would be benefit to support the “group handover” for the Remote UE and the Relay UE, i.e., the eRelay UE and eRemote UE(s) can handover together to the target cell.
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Figure 2
Proposal 7: The “group handover”, i.e. eRelay UE and eRemote UE(s) handover together should be supported for the L2 UE-to-NW relay.
3
Conclusion

In this contribution, we discuss the service continuity and mobility scenario and have the following proposals.
Proposal 1: Remove the two Editor’s notes in section 4.2.1.8 of TR 36.746.
Proposal 2: Add the requirement that “The relay solution shall support service continuity when the evolved ProSe Remote UE selects or switches its path between Uu and non-3GPP access”.
Proposal 3: For service continuity, RAN2 should focus on the study of path switch procedure which could provide minimized service interruption.
Proposal 4: Capture the four path switch scenarios in the section 4.3 of TR 36.746.
Proposal 5: For the path switch from cellular link to relay link, RAN2 should study path switch procedure for both of the cases that eRemote UE and eRelay UE are served by the same eNB and eRemote UE and eRelay UE are served the different eNBs before the path switch.

Proposal 6: For the path switch from relay link to cellular link, RAN2 should study path switch procedure for both of the cases that eRemote UE and eRelay UE are served by the same eNB and eRemote UE and eRelay UE  are served by the different eNBs after the path switch.

Proposal 7: The “group handover”, i.e. eRelay UE and eRemote UE(s) handover together should be supported for the L2 UE-to-NW relay.
In addition, we also provide the TP based on these proposals in Section 5 and it is further proposed for RAN2 to incorporate the text proposal into TR 36.746
4
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5.        Text Proposal for TR 
---------------------------------------1st change-------------------------------------------------------------------------------------------
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.
The relay solution shall support service continuity when the evolved ProSe Remote UE selects or switched its path between Uu and non-3GPP access.


---------------------------------------2nd change-------------------------------------------------------------------------------------------
4.3
Scenarios
The coverage scenarios considered in this study focus on the followings.

-
Evolved ProSe Remote UE and evolved ProSe UE-to-Network Relay UE are EUTRAN in-coverage;
-
Evolved ProSe UE-to-Network Relay UE is in EUTRAN coverage and evolved ProSe Remote UE can be in enhanced coverage (enhanced coverage implies that the UE is connecting to the network via Rel-13 MTC in CE mode);
-
Evolved ProSe UE-to-Network Relay UE is in EUTRAN coverage and evolved ProSe Remote UE is out of coverage of EUTRAN.
The considered scenarios are reflected in Figure 4.3-1.  The shown connections for the Uu interface indicate coverage and reachability, i.e. the evolved ProSe UE-to-Network Relay UE shown is not necessarily in RRC_CONNECTED, but is in coverage and can communicate with the network on Uu interface.
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Figure 4.3-1: Coverage scenarios

In Figure 4.3-1, “in coverage” for the evolved ProSe Remote UE may include extended coverage.

Editor’s Note: A definition of when the evolved ProSe Remote UE and evolved ProSe UE-to-Network Relay UE are “paired” or “connected” is needed.

Editor’s Note: Additional scenarios may be considered, e.g. when the evolved ProSe Remote UE and evolved ProSe UE-to-Network Relay UE are in coverage of different cells or eNBs.

The following procedures are supported for these scenarios:

· In Scenario 2, the evolved ProSe Remote UE can initiate establishing a “connection” to the evolved ProSe UE-to-Network Relay UE.
· In Scenario 2, the network can initiate establishing a “connection” between the evolved ProSe Remote UE and the evolved ProSe UE-to-Network Relay UE.  It is FFS if the network needs some “prior knowledge” of the relationship between the evolved ProSe Remote UE and the evolved ProSe UE-to-Network Relay UE.
· In scenario 3, either the evolved ProSe Remote UE or the network can initiate establishing a connection between the evolved ProSe Remote UE and the evolved ProSe UE-to-Network Relay UE.  It is FFS if the network can use some “prior knowledge” of the relationship between the evolved ProSe Remote UE and the evolved ProSe UE-to-Network Relay UE.
Editor’s Note: The nature of such “prior knowledge” needs to be considered.
· It can be considered if there should be further restrictions on the network initiated cases.
The evolved ProSe Remote UE is not required to be in RRC_CONNECTED while paired with an evolved ProSe UE-to-Network Relay UE.

The evolved ProSe UE-to-Network Relay UE may be in RRC_IDLE while paired with an evolved ProSe Remote UE, and in this case the evolved ProSe Remote UE is not in RRC_CONNECTED.  It is FFS if the evolved ProSe Remote UE can still be in some form of connected mode.

When used to describe the evolved ProSe Remote UE, RRC_CONNECTED means that the UE has a context in the eNB.  The evolved ProSe Remote UE behaviour in RRC states is FFS.
The mobility scenarios considered in this study focus on the following:
Path switch scenarios:
· evolved ProSe Remote UE switches its path from cellular link to relay link (either PC5 or non-3GPP access), and evolved ProSe Remote UE and evolved ProSe UE-to-Network Relay UE are served by the same eNB, as shown in the Figure 4.3-2(a);
· evolved ProSe Remote UE switches its path from cellular link to relay link (either PC5 or non-3GPP access), and evolved ProSe Remote UE and evolved ProSe UE-to-Network Relay UE are served by different eNBs before the path switch, as shown in the Figure 4.3-2(b);
· evolved ProSe Remote UE switches its path from relay link (either PC5 or non-3GPP access) to cellular link, and evolved ProSe Remote UE and evolved ProSe UE-to-Network Relay UE are served by the same eNB, as shown in the Figure 4.3-2 (c);
· evolved ProSe Remote UE switches its path from relay link (either PC5 or non-3GPP access) to cellular link, and evolved ProSe Remote UE and evolved ProSe UE-to-Network Relay UE are served by different eNBs after the path switch, as shown in the Figure 4.3-2 (d).
Group mobility scenario:
· evolved ProSe Remote UE moves together with the evolved ProSe UE-to-Network Relay UE from one cell to another cell, as shown in the Figure 4.3-3.
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Figure 4.3-2
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Figure 4.3-3
In the path switch scenarios where the evolved ProSe Remote UE switches its path from cellular link to relay link, the evolved ProSe UE-to-Network Relay UE is not necessarily in RRC_CONNECTED state before it establishes the direct connection with the evolved ProSe Remote UE. For the gourp mobility scenario, the procedure that eRelay UE and eRemote UE(s) handover together should be supported.
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