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1
Introduction
In last meeting, RAN2 discussed the service continuity scenarios and agreed that the baseline scenario of path switch is between Uu and PC5. The discussion on the path switch procedure between Uu and PC5 was also opened in last meeting. Although no conclusion has been reached, two possible options were captured in the chairman notes as below [1].
	Two different options:

1. Option 1: The UE triggers a notification to the network when certain criteria are met. eNB decides if   the UE should switch  

2. Option 2:  The eNB configures the UE with set of criteria and the UE can decide to reselect the path on its own when the criteria are met.  The UE then sends a notification/reconfiguration message (this is similar to pre-conditional mobility in NR)

· The criteria can be configured by the network for both options  

· The criteria is FFS for both options


For the path switch procedure, we believe there are quite a lot of aspects needing to be discussed. However, considering that we only have one meeting for this FeD2D SI, we should focus the discussion on the high level procedure in this meeting and leave the details to the WI. 

So, in this contribution we will discuss and analyze the possible high level procedure, including from Uu to PC5 and from PC5 to Uu respectively.

2   Discussion
2.1 Path switch procedure from Uu to PC5
The two options captured in the Chairman notes gave a very good generalization of the possible path switch procedures. However, people may have different reading on them. E.g. the reading of “the UE can decide o reselect the path on its own” could either be that “the UE can select a relay UE on its own”, or that “the UE can switch the path to PC5 on its own”. To avoid any misunderstanding, we try to re-generalize the possible path switch procedures into the following three options.
· Option 1: eNB initiated & decided path switch

·  The eNB configures the PC5 link quality as the criterion for triggering the measurement report;

·  When the criterion is met, the eRemote UE triggers and sends the measurement report to the eNB.

·  Based on the measurement report, the eNB decides whether the eRemote UE should switch to PC5 and selects a proper eRelay UE for the eRemote UE. Then the eNB sends a command to indicate the eRemote UE to perform the path switch.
·  Only after receiving the command, the eRemote UE can perform the path switch accordingly, i.e. ceasing the TX/RX with the eNB over the Uu link and starting TX/RX with the eNB over the PC5 link. After the completion of the path switch, the eRemtoe UE sends a notification to the eNB via the PC5 link.
·  After receiving the completion notification, the eNB starts the TX/RX with the eRemote UE over the PC5 link.
· Option 2: UE-initiated &  eNB-decided path switch
·  The eNB configures the PC5 link quality as the AS layer criterion for the eRelay UE selection;
·  The eRemote UE selects the eRelay UE on its own based on both the AS layer criterion and other upper layer criteria. If an eRelay UE can be selected, the eRemote UE sends a request to the eNB for path switch. Some assistance information will be provided in the request message.
·  Based on the assistance information in the request, the eNB decides whether the eRemote UE should switch to PC5. Then the eNB sends a command to indicate the eRemote UE to perform the path switch.
·  Only after receiving the command, the eRemote UE perform the path switch accordingly, i.e. ceasing the TX/RX with the eNB over the Uu link and starting the TX/RX with the eNB over the PC5 link. After the completion of the path switch, the eRemtoe UE sends a notification to the eNB via the PC5 link.
·  After receiving the completion notification, the eNB starts the TX/RX with the eRemote UE over the PC5 link.

· Option 3: UE-decided path switch 

·  The eNB configures the PC5 link quality as the AS layer criterion for the eRelay UE selection;
·  The eRemote UE selects the eRelay UE on its own based on both the AS layer criterion and other upper layer criteria. If an eRelay UE can be selected, the eRemote UE sends a notification to the eNB to indicate the selected eRelay UE. After sending the notification, the eRemote UE performs the path switch autonomously, i.e. ceasing the TX/RX with the eNB over the Uu link and starting the TX/RX with the eNB over the PC5 link. 

·  After receiving the notification, the eNB starts the TX/RX with the eRemote UE over the PC5 link.
Next, we give some analysis for the above three options.
Firstly, regarding who makes the decision for the eRelay UE selection, we support it is the eRemote UE considering that:

1)  it is align with the existing relay UE selection procedure in Rel-13. As long as the eNB configure proper PC5 quality as the AS criterion for eRelay UE selection, the PC5 link quality can be guaranteed.  Furthermore, as in Rel-13 it can be specified that the eRemote UE selects the eRelay UE with best PC5 link quality among all the suitable eRelay UE. In this sense, we didn’t see any significant benefit of letting the eNB select the eRelay UE.
2)  it can apply to the case where the eRelay UE is initially in RRC_IDLE state.

3)  for the scenario where the eRemote UE is OOC or IC and needs to establish the connection with the eNB via the eRelay UE, it definitely requires the eRemote UE to select the eRelay UE by itself. So a unified solution can be used.
Secondly, regarding who makes the decision for path switch, we support it is the eNB considering that the interruption time of NW controlled path switch is shorter than the UE autonomous path switch as illustrated in the Figure 1 and Figure 2 for intra-eNB case and inter-eNB case respectively.
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(a)  NW-decided path switch                                              (b) UE-decided path switch
Figure 1 Comparison for intra-eNB path switch from Uu to PC5
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(a) NW-decided path switch                                                 (b) UE-decided path switch
Figure 2 Comparison for inter-eNB path switch from Uu to PC5
So, based on the above analysis, it is proposed that 

Proposal 1: Adopt option 2 as the general path switch procedure from Uu to PC5. More details are left for the WI phase.
As we discussed in [2], we think that for the path switch from Uu to PC5, both of the intra-eNB case and inter-eNB cases should be supported.

Proposal 2: For the path switch from Uu to PC5, both of the intra-eNB and inter-eNB cases should be supported, where the intra-eNB case means that the eRemote UE and the eRelay UE are served by the same eNB while the inter-eNB case means that the eRemote UE and the eRelay UE are served by different eNBs before the path switch.
2.2 Path switch from PC5 to Uu
Similar to the options discussed above for Uu-to-PC5 path switch, there can also be eNB-decided and UE-decided solutions for the path switch from PC5 to Uu as follows. 

· Option 1: eNB-decided path switch 
For an eRemote UE which is performing L2 relaying over PC5, if it finds its PC5 link quality below a configured PC5 threshold, the Remote UE will report PC5 measurement/send a notification to the eNB via the eRelay UE, requesting the switch from PC5 to Uu. After receiving this measurement /notification, the eNB decides whether to switch the eRemote UE from PC5 link to Uu link for its further communication; if the really eNB decides to do so, it will send switch command with the associated Uu configurations to this eRemote UE via the Relay UE. Only when the eRemote UE receives such command and the associated Uu configurations from the eRelay UE, can it switch its communication from PC5 to Uu; before that, the eRemote UE should stay on PC5 for its communication.

· Option 2: UE-decided path switch 
In this option, the eRemote UE, which is performing L2 relaying over PC5, is allocated also a C-RNTI by the eNB. Then, if the eRemote UE finds its Pc5 link quality below a configured PC5 threshold, it will autonomously decides to switch to Uu from PC5. Specifically, after its own decision of switch, the eRemote UE starts to monitor DL over Uu via the C-RNTI allocated in advance for eNB’s Uu configuration (i.e. switching its DL communication to Uu) and sends a notification via the eRelay UE to the eNB telling the switch. Then, the eNB, on receiving the notification, will send the Uu configuration to the eRemote UE directly on Uu. After receiving these Uu configurations on Uu, the eRemote UE can further switch all of its communications to Uu from PC5. 

Besides, we see that since the PC5 threshold can be configured by the eNB, the UE is actually made the decision based on a NW-configured criterion, so Option 2 in fact remains a NW-controlled method, rather than a UE autonomous one. Note that similar logic (i.e. UE on its own decides to switch based on a NW- configured criterion) was applied in Rel-13 UE-to-NW relay in D2D. 

Observation 1: Option 2 is still under the NW control, and it is with a similar logic as Rel-13 UE-to-NW of D2D, where the UE itself decides to switch based on an eNB-configured threshold.
Comparing the above two options, we can see that the Uu configurations to be used by the eRemote UE after the switch is sent via the Relay UE in Option 1 and directly via Uu in Option 2, respectively. Since a timely and reliable Uu configurations is a key point for the eRemote UE to have a seamless switch onto the Uu and it seems that direct Uu transmission is more timely and reliability than an indirect transmission via PC5, it seems that Option 2 can be more advantaged to have in-time switch and avoid potential service interruption, compared with Option 1. 

Observation 2: A UE-decided PC5 to Uu path switch (like Option 2) may give a more timely switch than a NW-decided switch (like Option 1), thus more likely to yield better service continuity.
Based on the above analyses, we prefer Option 2 for the PC5-to-Uu path switch. Thus, we further show a more detailed flow chart for Option 2 as follows.
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Figure 3. Working Flow for Option 2.  
Based on Option 2, therefore, we made the following proposal. 

Proposal 3: Adopt Option 2 as the general PC5-to-Uu path switch procedure, where the eRemote UE decides to switch under a NW-controlled criterion. Further details are left to potential WI phase. 

3
Conclusion

In this contribution, we discuss the path switch procedure between Uu and PC5, and have the following proposals: 
For path switch from Uu to PC5: 

Proposal 1: Adopt option 2 as the general path switch procedure from Uu to PC5. More details are left for the WI phase.
Proposal 2: For the path switch from Uu to PC5, both of the intra-eNB and inter-eNB cases should be supported, where the intra-eNB case means that the eRemote UE and the eRelay UE are served by the same eNB while the inter-eNB case means that the eRemote UE and the eRelay UE are served by different eNBs before the path switch.

For path switch from PC5 to Uu:

Observation 1: Option 2 is still under the NW control, and it is with a similar logic as Rel-13 UE-to-NW of D2D, where the UE itself decides to switch based on an eNB-configured threshold.
Observation 2: A UE-decided PC5 to Uu path switch (like Option 2) may give a more timely switch than a NW-decided switch (like Option 1), thus more likely to yield better service continuity.
Proposal 3: Adopt Option 2 as the general PC5-to-Uu path switch procedure, where the eRemote UE decides to switch under a NW-controlled criterion. Further details are left to potential WI phase.
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