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1	Introduction
RAN2 has received an LS from SA2 in [1] where it can be read that SA2 identified the solutions for the Key Issues they were studying and that FS_REAR SI has been conditionally concluded. It was further clarified that the proposed solutions meet SA1 requirements only in case some assumptions, made by SA2 and captured in section 7.0 of [2], are confirmed to be valid by RAN2. During RAN2#99bis meeting RAN2 discussed these assumptions and provided an answer in [3]. In the reply to Key Issue 5 RAN2 wrote that:
	· For Key Issue 5 (Service Continuity):
· For direct to indirect UE-initiated path switch request the eNB allows HO triggered by an RRC message from the eRemote-UE.
· 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.
· [bookmark: _Hlk495556822]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.
· 
· 
· [bookmark: _Hlk495556519][bookmark: _Hlk495556494] RAN2 intends to  select a path switch solution that complies with the SA2 assumptions.
· RAN2 confirm this assumption.



It was confirmed that path switch option 1 as described in [4] can meet the assumption while more discussions is needed to verify whether the same holds for option 2. This contribution discusses this aspect.
2	Path switch with option 2
Path switch option 2 is described in [4] in the following way:
	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.



The assumption made by SA2 is rather general and in order to verify whether it can be met by option 2, one needs to have a closer look at the solution chosen by SA2 [2]:
	For Layer 2, for Key Issue 5 it is recommended to select Solution 6.5.2 for eRemote-UE path switch between direct and indirect communication and it is recommended to select Solution 6.5.5 for handover of an eRelay-UE with eRemote-UE(s). The implementation of such solutions depend upon RAN WG2 and have no EPC impact.



This solution is summarized in [2] as follows:
	Solution 6.5.2: path switch is triggered by an RRC message from the eRemote-UE. The eRemote-UE should obtain the C-RNTI of eRelay-UE according to the selected Solution 6.2.1 for Key Issue 2. Based on the selected Solution 6.1.5 for Key Issue 1, the eNB has the eProSe authorization information so there is no need for EPC to authorize the eRemote-UE in path switch. This solution follows the Handover procedure specified in TS 23.401 [4] and has no impact on EPC.



To understand better how solution developed by SA2 works, it is worth having a look at the procedures captured in [2]. There are multiple procedures for path switch in both directions including cases of intra-eNB and inter-eNB scenarios (the latter can be further divided into X2 or S1 based). We take two cases as the examples with a reservation that the conclusions are applicable also to other cases. 
Section 6.5.2.1.2.2 of [2] describes path switch from indirect to direct 3GPP communication under the same eNB:
	

Figure 6.5.2.1.2.2-1: eRemote-UE switches path from indirect to direct under the same eNB
[bookmark: OLE_LINK51][bookmark: OLE_LINK52][bookmark: OLE_LINK53]1.	RRC message (e.g. Measurement Report) is triggered and sent to the eNB via the eRelay-UE. The details of the RRC message is to be decided by RAN WG2.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]2.	Based on the received RRC message, the eNB decides to handover the eRemote-UE to from the eRelay-UE to the serving eNB.
3.	The eNB sends RRCConnectionReconfiguration message via the eRelay-UE to the eRemote-UE.
4.	The eRemote-UE sends RRCConnectionReconfigurationComplete message to the eNB.
[bookmark: OLE_LINK19]5.	If some bearers are not setup successfully during the path switch, the eNB needs to indicate the MME to release the bearers failed to be setup. It is the same with the step 1~9 for Figure 5.4.4.2-1 in TS 23.401 [4].
6.	RRCConnectionReconfiguration is performed between the eNB and the eRelay-UE.
7.	Release side path connection between eRemote-UE and eRelay-UE.



As can be seen, eRemote UE sends an RRC message (e.g. measurement report) to eNB and afterwards the eNB decides about the path switch and sends RRCConnectionReconfiguration message to the eRemote UE via eRelay UE. Only then eRemote UE confirms the path switch by sending RRCConnectionReconfigurationComplete message directly to the eNB.
Observation 1: In SA2 solution for path switch from indirect to direct communications direction, the decision about the switch and path switch command is sent by the eNB. 
Section 6.5.2.1.2.1 of [2] describes path switch from direct to indirect path under the same eNB:
	

Figure 6.5.2.1.2.1-1: eRemote-UE switches path from direct to indirect under the same eNB
[bookmark: OLE_LINK83][bookmark: OLE_LINK84]0.	It is assumed that the eRemote-UE, before triggering the HO towards a specific eRelay-UE, have already authorized to access the network via any eRelay-UE. This step is performed according to the selected solution in Key Issue 1.
1.	The eRemote UE performs eRelay Discovery to search for available eRelay UEs around.
[bookmark: OLE_LINK124][bookmark: OLE_LINK125][bookmark: OLE_LINK148][bookmark: OLE_LINK149]2.	Because of, e.g., eRemote-UE's battery efficiency, radio conditions, etc., the eRemote UE decides to switch the connection from direct 3GPP communication to indirect 3GPP communication. The eRemote UE selects an eRelay-UE and activates the eRelay UE for the incoming signalling and data (according to the selected solution in Key Issue 3). During the PC5 discovery procedure, the eRemote UE obtains the selected eRelay UE's C-RNTI and Cell ID.
NOTE:	The eRelay-UE's Cell ID is announced by eRelay-UE during PC5 discovery procedure as concluded solution for Key Issue 2, the C-RNTI needs to be added as a new parameter in the PC5 discovery message.
3.	The eRemote-UE sends a RRC message (e.g., Measurement Report) to the eNB to request the path switch from direct to indirect, including eRelay-UE information, for example, the Cell ID of the eRelay-UE (obtained in step 1) and C-RNTI of the eRelay-UE (obtained in step 1). The details of the RRC message is to be decided by RAN WG2.
[bookmark: OLE_LINK81]4.	Based on the received eRelay-UE's Cell ID, the eNB decides to handover the eRemote-UE to an eRelay-UE within the eNB.
5.	Based on the received eRelay-UE's C-RNTI, RRCConnectionReconfiguration is performed between the eNB and the eRelay-UE for the indirect 3GPP communication.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]6.	The eNB sends RRCConnectionReconfiguration message to the eRemote-UE for indirect 3GPP communication.
[bookmark: OLE_LINK205]7.	The eRemote-UE sends RRCConnectionReconfigurationComplete message via the eRelay-UE to the eNB.
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]8.	In case some bearers are not setup successfully during the path switch, the eNB indicates the MME to release the bearers failed to be setup. It is the same with the step 1~9 for Figure 5.4.4.2-1 in TS 23.401 [4].



Also in this case, eRemote UE sends an RRC message to the eNB (step 3) and eNB makes the decision about the HO based on the information included in this message. Afterwards eNB needs to reconfigure eRelay UE first (step 5) and eRemote UE (step 6) to make the path switch possible. Only then eRemote UE confirms the path switch execution by sending RRCConnectionReconfigurationComplete message via the eRelay-UE to the eNB. 
Observation 2: In SA2 solution for path switch from direct to indirect communications direction, the decision about the switch and path switch command is sent by the eNB. Before path switch command is sent to eRemote UE eNB needs to reconfigure eRelay UE as well.
The example given above cover the simpler case of intra-eNB path switch. The situation is even more complicated when eRelay UE is under the coverage of the eNB, which is different from the one currently serving eRemote UE. In such situation, there is an additional step of sending Handover Request message from eRemoteUEs serving eNB towards eRelay UE’s serving eNB and again, eRelay UE needs to be reconfigured before the path switch is possible. 
Observation 3: When path switch requires inter-eNB mobility, target eNB needs to confirm the acceptance of eRemote UE in a similar way as in case of UE handover. This step needs to be executed before the path switch can be completed.
Based on the analysis of SA2 solutions and the observations above it becomes evident that option 2 captured in [4], where it is stated that: “After switching the path, the evolved ProSe Remote UE sends a notification/reconfiguration request message.”, is not compatible with these approaches as notification/reconfiguration message needs to be sent before path switch is executed (as in option 1). 
Observation 4: Option 2 for path switch captured in TR 36.746 is not compatible with SA2 solutions.
RAN2 has already indicated to SA2 that a solution compatible with their selected solutions and the assumptions they made will be chosen. Based on that information SA2 has concluded their Study Item. Continuing to work on the solution, which is incompatible with SA2 could lead to reopening the study in SA2 or to ending up with the feature, which cannot work properly in an end to end manner. What is more, option 2 has not been studied by RAN3 at all, while option 1 already has been given a considerable analysis.
Observation 5: Path switch option 2 has not been studied at all by RAN3 while option 1 was analysed and described in detail in TR 36.746.
Therefore, based on the observations made within this contribution the following is proposed:
Proposal 1: Option 2 for path switch is not pursued further. The conclusions in TR 36.746 should be updated to reflect that.
[bookmark: _GoBack]3	Summary
Observation 1: In SA2 solution for path switch from indirect to direct communications direction, the decision about the switch and path switch command is sent by the eNB. 
Observation 2: In SA2 solution for path switch from direct to indirect communications direction, the decision about the switch and path switch command is sent by the eNB. Before path switch command is sent to eRemote UE eNB needs to reconfigure eRelay UE as well.
Observation 3: When path switch requires inter-eNB mobility, target eNB needs to confirm the acceptance of eRemote UE in a similar way as in case of UE handover. This step needs to be executed before the path switch can be completed.
Observation 4: Option 2 for path switch captured in TR 36.746 is not compatible with SA2 solutions.
Observation 5: Path switch option 2 has not been studied at all by RAN3 while option 1 was analysed and described in detail in TR 36.746.
Proposal 1: Option 2 for path switch is not pursued further. The conclusions in TR 36.746 should be updated to reflect that.
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