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1 Introduction
In RAN2#95, there have been online and e-mail discussions on Evolved ProSe UE-to-NW relay scenarios and RRC states[1To insert the e-mail discussion outcome of scenarios and RRC states].  Many companies agree that Evolved ProSe Remote UE can be in RRC_IDLE state.  In this paper, we discuss the potential issues of Evolved ProSe Remote UE in RRC_IDLE state.
2 Analysis of the Scenarios for Evolved ProSe Remote UE in RRC_IDLE State
We reproduce the fours scenarios captured in [1] as follows.
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Scenario 1 OOC and connected to relay
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Scenario 2 OOC and no connection to relay
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Scenario 3 IC and connected to relay
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Scenario 4 IC and no connection to relay

Moreover, we also think there is one another scenario which is raised by other companies in the e-mail discussion as follows.
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Scenario 5 Relaying UE and Remote UE are under different cells
Basically, we think this scenario is not a corner case and this is very likely to happen for cell edge UEs.  In the e-mail discussion outcome [2], the scenarios are summarized as follows:
-
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.

We think the Scenario 5 can be a sub-set of in coverage case.
Proposal 1: RAN2 should capture Scenario 5 into the TR 36.746 for study.
Proposal 2: Scenario 5 can be regarded as a subset of scenario where both relaying UE and remote UE are EUTRAN in-coverage but under different cells.
For these above scenarios, Evolved ProSe Remote UE can be in RRC_IDLE state at least for Scenario 2, 4 and 5.  This has been assumed by majority of companies and summarized in [1].

However, for Scenario 1 and 3, whether Evolved ProSe Remote UE can be in RRC_IDLE state has not been concluded.  Basically, we think that this depends on whether the eNB needs to have an RRC connection established between the remote UE and the eNB, no matter relayed by the relaying UE in Scenario 1 or directly connected to the eNB in Scenario 3.  If the remote UE and relaying UE are performing data transmission via non-3GPP radio technologies, it is unclear why the remote UE has to be kept in RRC_Connected state.  So far, this issue has not been concluded by RAN2 yet, thus we propose:
Proposal 3: RAN2 to discuss and clarify that in Scenario 1 and 3 whether Evolved ProSe Remote UE can be kept in RRC_IDLE state.
If RAN2 concludes that in Scenario 1 and 3 remote UE can be kept in RRC_Connected state, then RAN2 needs to clarify the difference in UE behavior with legacy LTE especially when non-3GPP RAT is used.  For example, the remote UE doesn’t conduct measurement on Uu interface but just maintain C-plane/U-plane connection with the serving eNB.

Proposal 4: If RAN2 confirms the in Scenario 1 and 3 Evolved ProSe Remote UE should be only in RRC_Connected state, RAN2 should clarify the difference in connected mode UE behaviors with legacy LTE.
The following discussions about potential issues for remote UEs in RRC_IDLE state focus on Scenario 2, 4 and 5.  Some observations may be applicable to Scenario 1 and 3 as well if RAN2 agrees that remote UEs can be kept in RRC_IDLE state as well.
3 Potential Issues for Evolved ProSe Remote UE in RRC_IDLE State
3.1 Issue#1: Clarification on UE behavior in IDLE state in OOC case
As summarized in [1], the Evolved ProSe Remote UE may be in RRC_IDLE state.  However, we think UE behavior in RRC_IDLE state should be clarified.
For scenario 1 and 2, the Evolved ProSe Remote UE is OOC.  In legacy LTE system, we don’t define an UE out of coverage as IDLE because the UE is not in normal camped state.  However, in Rel-14 FeD2D, if we want to specify OOC remote UE in RRC_IDLE state, we may need to clarify the UE behavior.  For example, the remote UE doesn’t camp on a suitable cell but paired with a relaying UE and also other different behaviors as well.
Proposal 5: RAN2 should discuss and clarify the UE behavior for Evolved ProSe Remote UE in IDLE state especially for OOC case.

3.2 Issue#2 System Information Delivery for Evolved ProSe Remote UE in RRC_IDLE State

Regarding to system information delivery for RRC_IDLE mode UEs, we have the following analysis for Scenarios 2, 4 and 5.
For Scenario 2, the remote UE can acquire the SI from the relaying UE which may contain sidelink communication related parameters.  The relaying UE has to relay the SI from the eNB.
For Scenario 4, the remote UE is able to acquire the SI by itself from the camped cell, no need to be relayed by the relaying UE.  The relaying UE can still relay the SI broadcasted by the eNB.  But, the remote UE seems to have the liberty to decide whether to receive SI broadcast by the cell or a relay.
For Scenario 5, the remote UE can acquire the SI from the serving cell or neighbor cells.  However, to conduct pairing or relay selection, the remote UE should also monitor the SI relayed by the relaying UE.  

Considering all these scenarios and for the sake of a generic solution, we think that relaying UE should be allowed to relay the SI broadcasting from the serving eNB at least in cell edge.  The remote UE should be able to receive the SI relayed by relaying UE or from the eNB.

Proposal 6: RAN2 to agree that the relaying UE should be able to relay the SI broadcasted by the eNB.  The remote UE can choose whether to use the SI broadcasting from the eNB or from a relaying UE.
3.3 Issue#3 Paging and TAU for Evolved ProSe Remote UE in RRC_IDLE State
So far it has not been discussed whether the remote UE should maintain NAS connection with EPC or not as this is a SA2 issue.  However, from RAN2 point of view, we can assume that legacy paging and TAU are supported by the the remote UE unless SA2 reverses this assumption.  If this assumption holds, then one critical issue is whether such messages should be relayed by the relaying UE or not.  Basically, we think that for scenario 2, as the remote UE is OOC, it seems unavoidable for the relaying UE to relay the paging and TAU messages.  Note that in order to send TAU UE has to enter RRC_Connected state firstly and these two messages are quite relevant messages for location management.

Regarding to paging and TAU for Evolved ProSe Remote UEs, we think the relaying UE should be allowed to relay the paging or TAU for the ProSe Remote UEs.  However, in case the remote UE is E-UTRAN in coverage, the remote UE can decide whether to receive paging from the cell or from the paired relaying UE.  The remote UE can also decide to whether to send TAU to the cell directly or via the relaying UE.
Proposal 7: RAN2 to agree that the relaying UE should be able to relay the paging message from the network side.  The remote UE can choose whether to use the received paging message from network side or from a relaying UE.  For OOC case (e.g. scenario 2), the relaying UE relays the paging message for the remote UE.
Proposal 8: RAN2 to agree that the relaying UE should be able to relay the TAU message from the network side.  The remote UE can choose whether to use the received the TAU message from network side or from a relaying UE.  For OOC case (e.g. scenario 2), the relaying UE relays the TAU message for the remote UE.
4 Conclusion

In this contribution, we analyze the potential issues of Evolved ProSe Remote UE in RRC_IDLE state and we have the following proposals.
Proposal 1: RAN2 should capture Scenario 5 into the TR 36.746 for study.
Proposal 2: Scenario 5 can be regarded as a subset of scenario where both relaying UE and remote UE are EUTRAN in-coverage but under different cells.

Proposal 3: RAN2 to discuss and clarify that in Scenario 1 and 3 whether Evolved ProSe Remote UE can be kept in RRC_IDLE state.
Proposal 4: If RAN2 confirms the in Scenario 1 and 3 Evolved ProSe Remote UE should be only in RRC_Connected state, RAN2 should clarify the difference in connected mode UE behaviors with legacy LTE.
Proposal 5: RAN2 should discuss and clarify the UE behavior for Evolved ProSe Remote UE in IDLE state especially for OOC case.

Proposal 6: RAN2 to agree that the relaying UE should be able to relay the SI broadcasted by the eNB.  The remote UE can choose whether to use the SI broadcasting from the eNB or from a relaying UE.

Proposal 7: RAN2 to agree that the relaying UE should be able to relay the paging message from the network side.  The remote UE can choose whether to use the received the paging message from network side or from a relaying UE.  For OOC case (e.g. scenario 2), the relaying UE relays the paging message for the remote UE.
Proposal 8: RAN2 to agree that the relaying UE should be able to relay the TAU message from the network side.  The remote UE can choose whether to use the received the TAU message from network side or from a relaying UE.  For OOC case (e.g. scenario 2), the relaying UE relays the TAU message for the remote UE.
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