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1 Introduction

During RAN2#99bis, it was agreed that
=>
RAN2 clarifies that we studied two options 2.  At least Option 1 fulfills the criteria and for Option 2 some companies think it does.  Further study is needed to confirm.  RAN2 confirms to SA2 that a Option that fulfils SA2 critieria will be chosen at the end.  

=>
Companies can bring contribution to analyse Option 2 next meeting.  
This paper is to discuss this issue.
2 Discussion
For FeD2D, two options for path switch have been identified in TS 36.746, yet no further down-selection has been done during the study item stage.

Two options for path switch procedure between cellular link and relay link were studied by RAN2.

Option 1: eNB configures the evolved ProSe Remote UE with set of criteria and the evolved ProSe Remote UE triggers a notification to the network when the criteria are met. The eNB decides if the evolved ProSe Remote UE should switch.

Option 2: eNB configures the evolved ProSe Remote UE with set of criteria and the evolved ProSe Remote UE can decide to reselect the path on its own when the criteria are met.  After switching the path, the evolved ProSe Remote UE sends a notification/reconfiguration request message.

In the latest LS from SA2 [1], it was raised that

· For direct to indirect UE-initiated path switch request the eNB allows HO triggered by an RRC message from the eRemote-UE.

Therefore, it was agreed at RAN2#99bis to reply SA2 that

· RAN2 have discussed the path switch procedure and concluded on two options, for down-selection in the potential normative phase.

· In Option 1, the eRemote UE needs to send an RRC message to the eNB, which can trigger the eNB to HO the eRemote UE from direct link to indirect link.

· RAN2’s Option 1 meets the SA2 assumptions. Further discussion is needed to confirm if Option 2 also meets the assumptions when applied to the change from direct to indirect communication.

· RAN2 intends to select a path switch solution that complies with the SA2 assumptions.

· RAN2 confirm this assumption.

Observation 1 RAN2 agreed to further discuss if option-2 meets the SA2 assumption when applied to direct to indirect change.
Observation 2 There is no preference on the two options indicated by SA2 for indirect to direct change.

By comparing option-1 and option-2, the main difference is at latency side:

· In option-1: in order to trigger a path switch, the following steps are needed

1. Measurement by eRemote UE: including measurement on both Uu signal (for S-eNB and T-eNB) and PC5 signal (for eRelay UE(s));
2. PC5 message delivery from eRemote to eRelay UE: including PSCCH and PSSCH (for measurement report) transmission; (this step is only needed for indirect to direct change)
3. Uu message delivery from eRelay UE to S-eNB: including PUCCH (for SR), PDCCH (for UL grant) and PUSCH(for BSR and measurement report) transmission;
4. X2 message exchange between S-eNB and T-eNB for HO preparation;

5. Uu message delivery from S-eNB to eRelay UE: including PDCCH (for DL assignment) and PDSCH (for HO command);

6. PC5 message delivery from eRelay to eRemote UE: including PSCCH and PSSCH (for HO command) transmission; (this step is only needed for indirect to direct change)
· In option-2: in order to trigger a path switch, only the following step is needed (all the other steps can be done in advance)

1. Measurement by eRemote UE: including measurement on both Uu signal (for S-eNB and T-eNB) and PC5 signal (for eRelay UE(s));
From the analysis above, it can be seen that option-2 is helpful to save instant signaling exchange during path switch (i.e., step 2-6 above), and thus helpful to reduce handover latency. Especially, for step 2/3/5/6, the concrete latency is coupled with PHY / MAC configuration, not only for Uu interface (step 3/5) but also for PC5 interface (step 2/6). Considering that energy efficiency is one objective of this SI, and thus DRX on PC5 has been agreed, the additional latency due to PC5 interface is not trivial (which is only for indirect to direct change).

Observation 3 Option-1 would cause additional latency compared to option-2, especially for indirect to direct path switch.

Considering the obvious latency benefit of option-2 in case of indirect to direct change, it is suggested that option-2 is applied as least for indirect to direct change case.

Proposal 1 RAN2 takes into account of the latency difference of option-1/2 for the down-selection in the potential normative phase.
3 Conclusion
Based on the discussion in section 2 we propose:
Observation 1
RAN2 agreed to further discuss if option-2 meets the SA2 assumption when applied to direct to indirect change.
Observation 2
There is no preference on the two options indicated by SA2 for indirect to direct change.
Observation 3
Option-1 would cause additional latency compared to option-2, especially for indirect to direct path switch.


Based on the discussion in section 2 we propose:
Proposal 1
RAN2 takes into account of the latency difference of option-1/2 for the down-selection in the potential normative phase.
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