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1	Introduction
In the e-mail discussion related to scenarios and RRC states ([95#35][LTE/FeD2D] – Scenarios and RRC states) a question about the definition of Remote UE being paired with Relay UE emerged. We think that this definition has an impact on CP procedures that should be supported in different coverage scenarios, so we start this by proposing a pairing definition. Afterwards we consider possible RRC states in various coverage scenarios and we end by presenting the proposals for CP functions support via Relay UE. 
2	Pairing definition
In the mentioned e-mail discussion companies indicated that pairing definition is unclear and that it has impact on the support of Control Plane procedures in different coverage scenarios. Some proposals about what pairing means were also given. It could for example be seen as a trust relationship between a Remote UE and Relay UE allowing the former to establish indirect 3GPP communication and the latter to serve as an intermediary node in that operation. Such relationship should be defined in higher layers and RAN2 should assume that such condition is met for the peer UEs engaged or about to engage in indirect 3GPP communication. Some form of authorization would also have to be performed in the eNB before letting Remote UE connect to the network, which will have to be defined by SA2 and RAN3. Another implication is that both Remote UE and Relay UE should have a prior knowledge about the UEs, which meet this trust relationship and can potentially be used for UE-to-NW relaying. Relay UE should only accept indirect 3GPP communication requests from trusted Remote UEs and Remote UEs should only attempt to establish indirect 3GPP connection with trusted Relay UEs. We think that relay discovery procedure can be reused for that purpose similarly to Rel-13 UE-to-NW relay discovery.
However such trust relationship is just a logical association between Remote UE and Relay UE. It does not guarantee that a one-to-one connection can be effectively established between peer UEs e.g. due to too big distance between them. It is important that pairing definition considered by RAN2 contains also this physical aspect of association between two UEs. Therefore we think that RAN2 should assume the following definition of pairing:
Proposal 1: Following definition of pairing should be captured in TR: “For the sake of the evolved UE-to-Network relaying functionality two UEs are deemed paired when following conditions are met:
1. There is a trust relationship defined in higher layers between these two UEs allowing them to engage in UE-to-Network relaying with each other.
2. One-to-one sidelink communications link can be physically established between these two UEs.
SA2 should be informed about RAN2 pairing definition assumed by RAN2.
First condition can only be assumed by RAN2 and should be confirmed by SA2. The second one is on the other hand in RAN2 area and RAN2 should clarify how it could be met. One way to achieve such verification would be to keep the one-to-one connection established and use keep alive messages as defined in TS 23.303 [1]:
“5.4.5.3	Layer-2 link maintenance over PC5
The PC5 Signalling Protocol shall support keep-alive functionality that is used to detect that when the UEs are not in ProSe Communication range, so that they can proceed with implicit layer-2 link release.
NOTE:	It is left to Stage 3 to determine how and when the keep-alive messages are used.”
On the other hand such approach might be too power consuming for the Remote UEs and in that situation other more power efficient mechanisms should be sought, e.g. by using discovery messages.
Proposal 2: RAN2 should study the means of verifying one-to-one sidelink communications link can be physically established between two UEs, which are to engage in UE-to-NW relaying i.e. that the second condition for pairing definition is met.
3	Coverage scenarios and RRC states
Following coverage scenarios were proposed in [2] and discussed during the e-mail discussion:


Figure 1: Coverage scenarios proposed in [2]
In the e-mail discussion we expressed the view that it is unclear what “connection bolts” presented in the figure mean and therefore it is hard to indicate which connection establishment options can be supported and what RRC states are supported in each of the scenarios. The basic definition of RRC states is very simple and it bases on whether an SRB is established between a UE and eNB: UE is in RRC Connected while it has an SRB established and is in RRC Idle state when there is no SRB between UE and eNB. We think that it is natural to assume the same definition of RRC Connected state for the Remote UE either being in coverage or out of coverage.
Proposal 3: Remote UE is considered to be in RRC Connected state when it has SRB established with an eNB. The SRB can be established either directly with the eNB or indirectly via Relay UE. Otherwise Remote UE is considered to be in RRC Idle state.
Considering the definitions of pairing and RRC states we analyze the coverage scenarios together with one-to-one sidelink connection, pairing and RRC states of the Remote UE and Relay UE.
	Scenario
	Indirect 3GPP communication state
	One-to-one sidelink connection state
	Pairing state
	Relay UE RRC state
	Remote UE RRC state

	1
	Established
	Established
	Paired
	Connected
	Connected

	2
	Not established
	Not established
	Paired / not paired
	Idle / Connected
	Idle

	3
	Not established
	Not established
	Paired / not paired
	Idle / Connected
	Idle

	4
	Established
	Established
	Paired
	Connected
	Connected


Table 1: Coverage scenarios and one-to-one sidelink connection, pairing and RRC state of the Remote UE and Relay UE
Based on the above analysis it might be seen that in scenarios 2 and 3 the pairing status of the UEs is not clear and it can affect the UE and network behavior, e.g.:
· In scenario 2 when the UEs are not paired there is no possibility to establish MO or MT connection
· In scenario 3 when the UEs are not paired there is no possibility to establish MO or MT connection via relay
We therefore propose to divide scenario 2 and 3 into two sub-scenarios taking pairing state between the UEs into consideration, so that UE/network behavior may be captured correctly for each case.
Proposal 4: Add sub-scenarios of coverage scenario 2 and 3 to TR to take into consideration pairing state between Remote UE and Relay UE.
4	Connection establishment and paging via relay
During the previous meeting it was confirmed that RAN2 intends to study relaying of both UP and CP. It was still unclear, which of CP functions can be relayed. In our opinion this depends on coverage scenario and we provided an analysis of existing possibilities in [3]. Based on that analysis we propose to agree on the following table:
	Coverage scenario
	System Information
	Dedicated RRC signaling
	Paging
	Connection establishment

	UE-to-NW Relay in coverage
Remote UE in coverage
	Read by the Remote UE on Uu interface.
	Possible both via Relay and via Uu interface depending on path selection algorithm.
	Paging should be monitored on Uu interface by the Remote UE.
	RRC Connection can be established either via Relay UE or Uu interface depending on path selection algorithm. 

	UE-to-NW Relay in coverage
Remote UE in enhanced coverage
	Read by the Remote UE on Uu interface.
	Possible both via Relay and via Uu interface depending on path selection algorithm.
	Paging should be monitored on Uu interface by the Remote UE.
	RRC Connection can be established either via Relay UE or Uu interface depending on path selection algorithm.

	UE-to-NW Relay in coverage
Remote UE out of coverage
	Relevant information needs to be either pre-configured on the Remote UE or provided by the Relay UE. Some dynamic information e.g. related to mobility, needs to be relayed to the UE. FFS which information is assumed to be pre-configured and which needs to be relayed.
	Needs to be relayed via Relay UE
	Needs to be relayed via Relay UE
	RRC Connection needs to be established via Relay UE


Table 2: Coverage scenarios and one-to-one sidelink connection, pairing and RRC state of the Remote UE and Relay UE
Proposal 5: Capture Table 2 in the TR.
It may be argued that System Information relaying may be beneficial in enhanced coverage for the sake of power efficiency of Remote UEs. While we agree this is true, we are at the same time concerned about the impact on spectral efficiency in the situation where System Information would be relayed for some of the UEs and still provided using repetitions for other UEs in enhanced coverage. Therefore we propose not to include such possibility. The situation is slightly different for paging of UEs assuming that eNB would have knowledge about whether a certain UE in enhanced coverage is reachable via relay or not. In this situation eNB could assume that paging can be relayed to the Remote UE and would not use repetitions. However for the simplicity of the system design we propose not to include such option as well.
Proposal 6: System Information and paging relaying for Remote UEs in coverage and in enhanced coverage should not be supported.
4	Summary
In section 2 of the document we discuss the meaning of pairing between UEs and propose the following:
Proposal 1: Following definition of pairing should be captured in TR: “For the sake of the evolved UE-to-Network relaying functionality two UEs are deemed paired when following conditions are met:
1. There is a trust relationship defined in higher layers between these two UEs allowing them to engage in UE-to-Network relaying with each other.
2. One-to-one sidelink communications link can be physically established between these two UEs.
SA2 should be informed about RAN2 pairing definition assumed by RAN2.
We then point out that RAN2 should study how to ensure that condition 2 above is met:
Proposal 2: RAN2 should study the means of verifying one-to-one sidelink communications link can be physically established between two UEs, which are to engage in UE-to-NW relaying i.e. that the second condition for pairing definition is met.
We consider RRC states definitions for Remote UE and propose that:
Proposal 3: Remote UE is considered to be in RRC Connected state when it has SRB established with an eNB. The SRB can be established either directly with the eNB or indirectly via Relay UE. Otherwise Remote UE is considered to be in RRC Idle state.
[bookmark: _GoBack]Based on the above definitions we discuss the coverage scenarios used as a baseline during related e-mail discussion and based on the analysis we propose to agree on the following:
Proposal 4: Add sub-scenarios of coverage scenario 2 and 3 to TR to take into consideration pairing state between Remote UE and Relay UE.
Proposal 5: Capture Table 2 in the TR.
Proposal 6: System Information and paging relaying for Remote UEs in coverage and in enhanced coverage should not be supported.
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