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This document intends to capture the result of the following email discussion:
[95#35][LTE/FeD2D] – Scenarios and RRC states - Huawei
-	Capture coverage scenarios 
-	Discuss and agree on possible RRC states for relay and remote UEs
	Deadline: Thursday 22/09/2016
Discussion
RAN2#95 discussed four coverage scenarios as shown in Figure 1.


[bookmark: _Ref460416778]Figure 1: Coverage scenarios, from [1]
It was proposed to capture these scenarios in TR 36.746 as a baseline for discussion, and consider the associated RRC states/procedures.
Capturing of scenario diagram
Question 1: Any changes or additions needed to capture  in the TR?
	Company name
	Comments

	Ericsson
	Scenario 2 and 3 do not indicate any relaying taking place, hence we are not sure why these scenarios are included. On the other hand, in the next question it is quite neat to discuss which procedures/functions are supported in scenario 2. Perhaps this can be clarified.

In addition, we are wondering about how we capture scenarios with multiple eNBs and UEs, such as:
- Evolved ProSe Remote UE is within coverage of an eNB different than the one Evolved ProSe UE-to-Network Relay is connected to.
- There are multiple Evolved ProSe Remote UEs connected to a single Evolved ProSe UE-to-Network Relay.
- Evolved ProSe Remote UE is within coverage of multiple Evolved ProSe UE-to-Network Relays.

If the intention is to identify which procedures/functions are supported in which coverage scenario, then it is useful to also include scenarios with multiple eNBs and UEs. For example, in scenario 1 "handover/reselection to another Evolved ProSe UE-to-Network Relay" is not supported (as there is only one of them), but in a scenario 5 with two Evolved ProSe UE-to-Network Relay it would be. Also, "data forwarding" would be supported in scenarios 1 and 4, but not 2 and 3.


	Nokia
	In general the scenarios look good to us. What is missing on the figures are the explanations about what the “connection bolts” between Remote UE and Relay UE and between Relay UE and eNB mean. It is explained below that “In Figure 1, the connection shown between the remote device and relay UE refers to a short range “association” or “pairing” ”, which should be clarified on or next to the figure. We also think that Relay UE may be either RRC Connected or RRC Idle in each of the scenarios depending on whether the traffic is being currently relayed or not so we propose to clarify this as well on the picture and maybe change the bolt to a dotted line.
We think that for the sake of control plane design (e.g. how the connection for relaying purposes is established) scenario 2 and 3 are relevant to be included in the figure/TP.

	Sequans
	We agree the above figure should be captured but in the original Huawei Tdoc there were also clarifications in text. In particular it would be good to include that “In all cases, “in coverage” could include extended coverage”.

We appreciate there is an interesting situation where the Relay UE is camped on one cell and the Remote UE is camped on another and the design should somehow either handle or prevent this case but it is more of a corner case and we do not think it should be captured as a scenario.


	LGE
	In general, we agree to capture the above scenarios as baseline with some explanation for each scenario. Other further scenarios could be discussed in the next meeting. 

	ZTE
	We basically agree with the above scenarios. Whether multiple eNB and/or multiple cell scenarios should be captured needs further discussion.

	Coolpad
	We think the above scenarios can be captured as baseline and more scenarios could be discussed in next meeting.  Regarding to the scenario where the Evolved ProSe Remote UE and Evolved ProSe UE-to-NW relay are under the coverage of different cells, we think it might not be a corner case as this is very likely to happen in cell edge area.  The potential differences (in both remote and relay sides) between this scenario and scenario 2 could be clarified before adding this into the scenarios for RAN2’s study.

	Intel
	In general, we’re ok with scenarios, but we also would like capture the following aspects as well in addition.
-Inclusion of representation of S1-U EPS bearer aspect in some form as it is fundamental to L2 relay operation
-Inclusion of supported RRC states of the eRemote UE and eRelay UE based on majority view from companies
-Inclusion of description of non-3GPP link between eRemote UE and eRelay UE to show support.
-Multiple relays to show transition possibility from one relay link to another.
A couple of example diagrams based on our contribution R2-164836 are shown here [2]. 

Furthermore it’s better to clarify scenario 1- whether it is assumed to be a transition from scenario 4 or from scenario 2 or both.



Summary: There seems to be consensus to capture the figure.  Several companies expressed a desire to include clarifying text as well as additional scenarios, especially the case where the remote UE and relay UE are in coverage of different cells.  The accompanying text proposal captures the figure along with a small amount of text as a baseline, and it is hoped that further aspects can be captured based on contributions.
Establishing connection between WD and relay
In [1], it was proposed to have the following procedures supported:
· In scenario 2, the WD can initiate establishing a connection to the relay UE (MO establishment).  The network can initiate establishing a connection (MT case) when it has prior knowledge about particular relay UEs that could serve the desired WD.This could be one possibility, but there may be other alternatives.
· In at least scenario 3, either the WD or the network can initiate establishing a connection to the relay UE.
Question 2: Are these conditions for supporting the connection establishment agreeable?
	Company name
	Comments

	Ericsson
	Regarding scenario 2 we think the following shall be supported:
- MO connection establishment by the Evolved ProSe Remote UE.
- MT connection establishment by the network when it has prior knowledge about some relation between the Evolved ProSe Remote UE and the Evolved ProSe UE-to-Network Relay. 
We note that it is not clearly defined what this “prior knowledge” constitutes, but we can leave that as FFS for now. We also think that this implicitly means that MT connection establishment by the network without any prior knowledge is ruled out. Is this the view by others too? If so, perhaps that could be explicitly mentioned.

Regarding scenario 2 we think the following shall be supported:
- MO connection establishment by the Evolved ProSe Remote UE.
- MT connection establishment by the network


	Nokia
	Yes, we think that connection establishment options as mentioned above should be supported in scenario 2 and 3. 

	LGE
	Yes, the above procedures needs to be supported from our view.
As pointed out by Ericsson, excluding the scenario of MT connection establishment by the network without any prior knowledge could be explicitly stated from our view.

	Coolpad
	Agree with LGE.  We can deprioritize or even exclude the scenario if the prior knowledge is not clearly specified.  This can simplify our work.

	Sequans
	We think the connection establishment option for scenario 2 as proposed above should be supported. We also think the same option should be supported for scenario 3 i.e. NW establishing a connection (MT case) while using a prior knowledge about particular relay UEs that could serve the desired WD especially since scenario 3 covers Ues operating CE which may see significant power saving benefit with this option. This is on top of the option of NW establishing a connection to a relay UE without prior knowledge where the remote UE can be associated to a previously met relay UE or a not-previously met relay UE

Regarding “Prior knowledge” we can have a working assumption that Relay and WD are paired or associated together at some previous time and that this association is maintained at NAS layer. Then we can have SA2 confirmation for this assumption


	ZTE
	In Scenario 2, we agree that WD can initiate establishing a PC5 connection to the relay UE. But for the network initiated connection establishment, does it mean that the remote UE is in RRC_IDLE state and listens to the relay UE for potential paging even if it has no PC5 connection with it? Is it possible that the remote UE move out of the coverage of relay UE? In this case, how could the network update its “prior knowledge”? Considering all these issues, we think we should first clarify if the RRC_IDLE state shall be supported for remote UE and the possible mobility scenarios of remote UE. Then it comes to whether the network initiated PC5 connection establishment should be supported for OOC remote UE. In a word, we think the support for network intitiated PC5 connection establishment need further discussion.

	Intel
	We are fine with these conditions as initial baseline as other potential alternatives are also being considered.



NOTE: The rapporteur assumes that the second paragraph of Ericsson’s response is intended to say “Regarding scenario 3…”
Summary: All companies except one supported the proposal for scenario 2; the remaining company expressed doubt as to the network initiated case.  All companies that expressed a position on scenario 3, supported the proposed cases; one company indicated that also “the same option” should be supported for scenario 3, i.e. in the network initiated case the NW may utilize some “prior knowledge” of the pairing between remote UE and relay UE.
In an attempt to make progress even though the views were not unanimous, the accompanying text proposal reflects the majority views, with notes acknowledging the possibility of revisiting the conclusions according to the concerns expressed by some companies.
RRC states
In Figure 1, the connection shown between the remote device and relay UE refers to a short range “association” or “pairing”.  It was suggested that this could be different from the RRC states of the devices, e.g., the short range association might be supported when one or both devices are in RRC_IDLE.
Question 3: Can it be supported that the remote device is in RRC_IDLE while paired with the relay UE?

	Company name
	Comments

	Ericsson
	This depends on what this “pairing” constitutes. Is that there is an active direct connection between them, or is it more of an association, known in the network, that these devices trust each other somehow? If we are referring to the latter, then we are fine with devices being paired when in RRC_IDLE. In fact, in that case, wouldn’t the concept of pairing be independent from RRC state?


	Nokia
	We think that Relay UE and Remote UE may be either RRC Connected or RRC Idle in each of the scenarios depending on whether the traffic is being currently relayed or not. How this is captured in the figure depends on pairing definition.

	Sequans
	We agree that the Relay UE and Remote UE may be able to communicate over the sidelink also when one or both devices are in RRC_IDLE. Regardless we agree with Ericsson definition of association and that it is uncorrelated with the RRC state.  

	Coolpad
	We think the remote UE can be either in idle or connected state.  It is good to separate the pairing/association(perhaps RAN2 need a definition for these two general terms) with RRC states.


	LGE
	Yes. In order to save the battery of the remote UE, we think the remote could be in RRC IDLE while paired with the relay UE. 

	Coolpad
	We think the remote UE can be either in idle or connected state.  It is good to separate the pairing/association(perhaps RAN2 need a definition for these two general terms) with RRC states.


	ZTE
	We think the RRC_IDLE state should be supported for remote UE. The eNB may release the RRC connection when no UL/DL data is transmitted to/from remote UE. This process is independent from the PC5 connection maintenance between remote UE and relay. So it happens that the remote UE go to RRC_IDLE while the PC5 direct connection with relay is still alive. But we are also not clear what the pairing or association means. Does it mean that the remote UE establish the PC5 connection with relay UE? If not, when is the the pairing or association established and what is its validity? Is it a AS or NAS procedure? All the above issues need to be clarified.

	Intel
	Yes, it should be possible especially if there is no data communication using direct link. In order to enable significant power efficiency as per the requirement in TS 22.278 (to reduce the power consumption when using indirect communication), the eRemote UE should not be kept in connected mode while it performs sidelink communication either using ProSe or non-3GPP based D2D. It is to be further to be studied whether and how it is possible to enable EPS bearer establishment for such a scenario.



Summary: There was a clear majority that the case of remote UE in RRC_IDLE should be supported.  However, the description and figure to capture it can depend as noted by several companies on the exact definition of “pairing”/“association” between the two UEs.  For the text proposal, it is proposed to capture the possibility that the remote UE may be in RRC_IDLE, and the need for a definition of the association between the devices.
Question 4: Can it be supported that the relay UE is in RRC_IDLE when the remote device is paired with it?  If so, is the remote device automatically assumed RRC_IDLE also?

	Company name
	Comments

	Ericsson
	Our previous reply applies to this question too.


	Nokia
	Yes, it should be supported and yes, in that situation the Remote UE should be considered RRC_IDLE.

	Sequans
	First part is answered in previous question. No strong view on the second part but it seems too early to define. 


	LGE
	We think this depends on the traffic. If we are considering non-delay tolerant traffic for PS, similar to the current behaviour, upon receiving connection request message from remote UE, it seems to be necessary to establish RRC connection to reduce the time taken for serving remote UE.

	Coolpad
	Yes, if the remote UE needs to be in RRC_Connected state, it needs a RRC connection with the serving eNB. But this is not possible as the relay UE is in RRC_IDLE state.


	ZTE
	We tend to support the RRC_IDLE state of relay UE. And when the relay UE is in RRC_IDLE, all the connected remote UE should also be in RRC_IDLE. But again, what does the pairing means?

	Intel
	Pairing is supported as a requirement to enable fast remote connectivity setup. It should be possible for the eRelay UE to enter RRC_IDLE while it is paired. Moreover, as long as the core network is aware of the pairing association between the two nodes, the eRelay UE should be able to enter idle mode. (Even as relay UEs are not expected to be starving of power, when smartphones are used, it is possible that there is no continuous power supply for these relay UEs, hence entering idle for these UEs may be necessary). Whether or not the remote UE should be only RRC_IDLE or it can be also RRC_CONNECTED may need further study depending on how pairing is defined.



Summary: All companies expressing a view felt that the relay UE may be in RRC_IDLE, and that in this case the remote UE would also be in RRC_IDLE.  However, several companies also expressed a need for clarity on the definition of “pairing” in this case.  The text proposal attempts to capture these views.
Conclusion
The following views received general support in the email discussion:
· Figure 1 can be captured in the TR.
· Additional text clarifying the meaning of the figure may be needed.
· Additional scenarios, especially including the case of remote UE and relay UE in different cells, should be considered.
· In scenario 2, the WD can initiate establishing a connection to the relay.
· In scenario 2, the network can initiate establishing a connection only if it has prior knowledge of the relationship between the WD and relay UE.
· The nature of this “prior knowledge” needs to be defined.
· It can be considered if there should be further limitations on the network initiated case.
· In scenario 3, either the WD or the network can initiate establishing a connection between the WD and the relay UE.
· It can be considered if there should be further limitations on the network initiated case.
· The remote UE may be in RRC_IDLE while paired with a relay UE.
· It is needed to clarify the meaning of “paired” in this case.
· The relay UE may be in RRC_IDLE while paired with a remote UE.
· It is needed to clarify the meaning of “paired” in this case also.
· When the relay UE is in RRC_IDLE, the remote UE is automatically in RRC_IDLE also.
A text proposal is provided in Section 5 below to reflect these conclusions.
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Text proposal
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-x.  The shown connections indicate coverage and reachability, i.e. the relay UE shown is not necessarily in RRC_CONNECTED, but is in-coverage and can communicate with the network on Uu interface.


Figure 4.3-x: Coverage scenarios
In Figure 4.3-x, “in coverage” for the remote UE may include extended coverage.
Editor’s Note: A definition of when the remote UE and relay UE are “paired” or “connected” is needed.
Additional scenarios may be considered, e.g. when the remote UE and relay UE are in coverage of different cells or eNBs.
The following procedures are supported for these scenarios:
· In Scenario 2, the remote UE can initiate establishing a connection to the relay.
· In Scenario 2, the network can initiate establishing a connection only if it has prior knowledge of the relationship between the remote UE and the relay UE.
· In scenario 3, either the remote UE or the network can initiate establishing a connection between the remote UE and the relay UE.
· It can be considered if there should be further restrictions on the network initiated cases.
The remote UE may be in RRC_IDLE while paired with a relay UE.
The relay UE may be in RRC_IDLE while paired with a remote UE, and in this case the remote UE is also in RRC_IDLE.
Editor’s Note: A definition of “paired” is needed to clarify the meaning of the above items.
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