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1	Introduction
This is a report of e-mail discussion on “[96#58][LTE/FeD2D] – Definitions and RRC states – Nokia”:
· Define different levels of connections and need of such connection states between remote UE, relay UE and network (e.g. what is pairing)
· Discuss RRC states – between remote UE and eNB and relay UE and eNB
· Deadline: Thursday 26/01/2017
[bookmark: _GoBack]During RAN2#95bis and RAN2#96 meetings several agreements were made with regards to “pairing” and RRC states of Evolved ProSe Remote UE and Evolved ProSe UE-to-Network Relay UE. Those agreements were captured in TR 36.746 [1] in the following way:
“The evolved ProSe Remote UE is not required to be in RRC_CONNECTED while paired with an evolved ProSe UE-to-Network Relay UE.
The evolved ProSe UE-to-Network Relay UE may be in RRC_IDLE while paired with an evolved ProSe Remote UE, and in this case the evolved ProSe Remote UE is not in RRC_CONNECTED.  It is FFS if the evolved ProSe Remote UE can still be in some form of connected mode.
When used to describe the evolved ProSe Remote UE, RRC_CONNECTED means that the UE has a context in the eNB.  The evolved ProSe Remote UE behaviour in RRC states is FFS.”
Even though “paired” terminology is used in the text the definition thereof is still not agreed and different views were expressed by the companies during RAN2#96 meeting and in the related contributions [2][3][4][5][6]. Also, some of the scenarios depicted on Figure 4.3-1 in the TR 36.746 contain connection bolts between remote UE and relay UE, but their meaning is unclear due to the lack of proper definitions. 
Furthermore, during RAN2#96 meeting relay discovery procedure and sidelink connection establishment were discussed and following agreements were reached:
Agreements
=>	Legacy relay discovery will be used as a baseline for PC5.  RAN2 can study if additional enhancements are needed.  
=>	The legacy discovery physical channel will be used and therefore the size of the discovery message has to be respected.  

=>	PC5-S signalling can be used to establish a secure connection between relay UE and remote UE.  
=>	RAN2 assumes that the legacy procedure can be used as a baseline.   
=>	Inform SA2 of our agreements on relay architecture (e.g. UP and CP relaying and RLC relaying) and ask them if enhancements to legacy connection establishment procedures are needed to ensure a secure connection for UP and CP between remote UE and relay UE. 
=>	RAN2 can study RAN2 specific enhancements related to link establishment for power consumption purposes.  
=>	Send LS to SA2, listing our agreements and ask if they have any concerns if we use the same discovery procedure for Layer 2 relay.   Explain the difference between Rel-13 and Rel-14 relay.  Remind them what the maximum message size is now and ask them if there is a risk that this size is exceeded.  

This e-mail discussion aims to gather companies’ views on pairing definition, different levels of connection states between UEs as well as possible RRC connection states between remote/relay UE and eNB.
2	Discussion
Abstracting from the naming it seems there is a common view in the mentioned contributions that in order to engage in relaying together two UEs need to have a trust relationship established and that the definition of this relationship should be managed by higher layers. 
Question 1a: Do companies agree that prior to any data relaying two UEs need to have a trust relationship established with each other? 
	Company name
	Yes/No
	Comments

	Nokia
	Yes
	

	Huawei
	Yes
	In some cases the trust relationship might be trivial, e.g. an open relay device that “trusts” all remote UEs.

	ZTE
	No
	We think the trust relationship may be established before the data relaying for the relay UE. However, it should not be mandatory for all the UEs. As in R13 UE-to-Network relay, it is not necessary for the public safety relay UEs to have trust relationship for data relaying. What are the motivations of trust relationship between public safety UEs for R14 feD2D relay? 
Nevertheless, we think it is better to be determined by SA2.

	Coolpad
	Yes but should be confirmed with SA2
	

	Sony
	No
	We assume that from AS point of view we have simply some indication that a connection is allowed from upper layers. 
It’s up to SA2 to define exactly how the trust relationship is established and what it means. We tend to agree with ZTE, that there are cases where a remote UE should be able to connect to a relay which does not necessarily belong e.g. to the same subscription (for example all UEs belonging to a particular operator could be allowed) but this is for SA2 to determine how it works.
According to S2-170636 the term “pairing” has been replaced with “association” and SA2 are still looking at the options whereby there has been a prior association, and also whereby there has not been. SA2 need to discuss association further, how to establish this association and what it includes (e.g. authorisation, IDs, etc)

[bookmark: _Toc467658325][bookmark: OLE_LINK35][bookmark: OLE_LINK36][bookmark: OLE_LINK143][bookmark: OLE_LINK144][bookmark: OLE_LINK136][bookmark: OLE_LINK137][bookmark: OLE_LINK142]5.3	Key issue #3: Enhancements to Connection setup between an eRemote-UE and an eRelay-UE 
[bookmark: _Toc467658326]5.3.1	General description
Fast connection setup between an eRelay-UE and an eRemote-UE is part of the service requirements, and pairing has been suggested as a mean to achieve fast connection setup. When developing solutions for fast connection setup the following should be considered:
-	Whether and how to enhance the connection setup, with or without prior association.
-	Whether the association between the eRemote UE and eRelay UE is provided with the aid of EPC.
-	Whether prior association is only used for private Relay Networks i.e. a network that consists of devices that has a specific trust relation with each other (e.g. same owner’s Smartphone and Smartwatch, or a group of UEs belonging to same company). 
NOTE:	The term “association” replaces the SA1 term “pairing” in the service requirements, since this is SA2 understanding of the meaning of “pairing”
[bookmark: _Toc467658323]5.2	Key issue #2: eRelay-UE Discovery and Selection 
[bookmark: _Toc467658324]5.2.1	General description
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]To satisfy the requirements for the eRelay-UE Discovery and Selection the following aspects need to be studied:
- 	Whether and how open discovery (e.g. without trust relationship) and restricted discovery (e.g. with trust relationship) can be supported;
-	Whether and how Model A and Model B discovery can be supported;
-	Which parameters should be used for eRelay-UE Discovery;
-	Which parameters should be configured in the eRemote-UE and eRelay-UE in order to support eRelay-UE Discovery and Selection.
-	Whether and how prior association between eRemote UE and eRelay UE can enhance the discovery and selection. 

	III
	Yes
	We can reuse the proximity discovery mechanism to identify the trust relationship. In order to establish relationship between the Remote UE and the Remoted UE in OOC scenario, the Relay UE should be able to create a temporary trust relationship with the Remote UE to provide temporary network connections.

	Sequans
	Yes
	Trust relation could be at least preconfigured, or negotiated between the devices with human intervention/approval.

	IPCom
	Yes
	It might be wise to confirm with SA2.

	Ericsson
	
	We think Sony has done a good job explaining why this should be decided by SA2. We think trust relations is something typically not handled by the AS, at least not explicitly.

	Qualcomm
	Yes
	In general, remote UE cannot let relay to forward its data if there is no any sort of trust relationship. We are also fine to let SA2 confirm that.

	LG
	Yes
	We agree that the trust relationship is necessary before to relay any data between devices. However, the meaning of trust relationship and how trust relationship is established is out of scope of RAN2.

	Samsung
	Yes
	We think the “trust relationship” which is approved by upper layer is the necessary condition for any data relaying between remote UE and relay UE.



Question 1a answers summary:
Yes: 9
No: 2
1 company did not answer directly.

Question 1b: Do companies agree that such relationship, if needed, should be managed by higher layers?
	Company name
	Yes/No
	Comments

	Nokia
	Yes
	Since connection establishment on PC5 interface is achieved by exchanging messages, which are transparent to RAN this is natural that such relationship is managed by higher layers.

	Huawei
	Yes
	

	ZTE
	Yes
	If the trust relationship should exist, We think the trust relationship should be managed by higher layers

	Coolpad
	Yes but should be decided by SA2
	If the trust relationship should exist, we think the trust relationship should be managed by higher layers not AS layer.  If RAN2 needs a work assumption, we should also confirm with SA2.

	Sony
	Yes
	It is being discussed in SA2

	III
	Yes
	The relationship between two ProSe-enabled UE could be identified by ProSe Application Server or any other mechanism such as NFC

	Sequans
	Yes
	The NW can maintain the trust relation. We can assume that for now until further input from SA2. 

	IPCom
	Yes
	Same view as Sequans.

	Ericsson
	Yes
	

	Qualcomm 
	Yes
	

	LG
	Yes
	We also think that such relationship is managed by higher layers.

	Samsung
	Yes
	Same view with previous companies.



Question 1b answers summary:
Yes: 12
No: 0
Rapporteur’s comments: Majority of the companies agree that a trust relationship between remote UE and relay UE should be a prerequisite for data relaying. However, as indicated by some companies, such trust relationship may be defined differently in different use cases. In any case, all the companies agree its definition is beyond RAN2 and should be handled in SA2, which has already started to work on this.
Proposal 1: RAN2 should assume that trust relationship between the relay UE and remote UE, if required, will be handled by upper layers. RAN2 does not need to discuss this issue.
As mentioned in the introduction section RAN2 has recently agreed to reuse legacy procedures as baseline for relay discovery and secure connection establishment between relay UE and remote UE. These procedures are performed using PC5 Signalling Protocol and are transparent to AS layer. Thus, the sidelink connection state between remote UE and relay UE is also transparent to AS layer. Nevertheless two sidelink connection states can be distinguished: 
1. Two UEs having a secure sidelink connection established
2. Two UEs not having a secure sidelink connection established
In some of the contributions, e.g. [2][5][6], it was suggested that a third intermediate state is needed. It could be defined as the state, in which the sidelink connection is not established, but there is a possibility for quick establishment in case data needs to be relayed, e.g. relay discovery procedure was successfully performed and UEs are known to be in sidelink communications distance. Companies are requested to express their view on this aspect.
Question 2: Do companies think that such intermediate sidelink connection state needs to be distinguished? Please also elaborate on your answer, e.g. if needed, can such state be already distinguished using current terminology/procedures (which ones?) or new definition/procedure is required?
	Company name
	Yes/No
	Comments

	Nokia
	No
	After analysing the current connection keep-alive procedure as described in 24.334 we think. According to current sidelink connection keep-alive procedure as described in TS 24.334 the periodicity of keep-alive messages can be negotiated between remote UE and relay UE and can be as long as 2^32 seconds, which allows for proper power consumption optimizations. Thus, we think that there is no need to introduce another state, especially on RAN level and if pairing needs to be defined it should be purely up to higher layers in the network.

	Huawei
	No
	We don’t know of a procedure that would require this intermediate state.  If one is proposed we are open to discuss the possibility, but we think the two-state model should be the baseline.

	ZTE
	No
	It is not clear what the intermediate state means. Nevertheless, we think the remote UE should first establish the PC5 connection with relay UE and then the relay UE can perform the data relaying for remote UE.

	Coolpad
	No
	We are not so clear about the usage of such state.  Is it for relay UE or remote UE or both? 

	Sony
	no
	The contribution in [6] primarily aimed to clarify that “paired” and “connected” aren’t the same thing – there are 3 states corresponding to “not paired + not connected”, “paired and not connected”, and “paired and connected”. Where “paired” is an upper layer issue, and “connected” is the AS connection state – same as existing Bluetooth. In Bluetooth the process of pairing involves storing an ID that can then be used to automatically connect – paired devices are not necessarily connected. 
This contribution in [6] also proposed the state whereby remote UE is connected to a relay but not “RRC connected”. We don’t think the Relay<->remote UE necessarily needs to have an intermediate state defined, but it could be defined as being RRC Idle, with an active (linked?) relay connection (to receive paging via the relay). 
The point is that, even though we don’t need an intermediate state describing the relay<->remote UE connection, there are multiple combinations of states when considered along with upper layer as well as RRC state.

	III
	Yes
	In TS 23.303, a UE supporting ProSe UE-to-Network Relaying is acting as a default router to the Remote UEs forwarding IP packets between the UE-ProSe UE-to-Network Relay point-to-point link and the corresponding PDN connection. However, the evolved ProSe UE-to-Network is relaying data via adaption layer, therefore it require an indication to distinguish the connection state. When the Remote UE is in RRC Idle and connecting to network via Relay UE, it should be in RRC Idle with LTE-Direct connected indication.

	Sequans
	Yes but it is not a state
	We do not think the term of new state is appropriate as it could be misleading, however it would be beneficial if the remote UE (and to some extent the relay UE) knew if there is an available short range  connection or not.
The knowledge of short range connection availability could determine the UEs behaviour during RRC_IDLE mode e.g. remote UE with available short range connection may stop monitoring Uu for paging, since this functionality would be provided over the short range connection instead. For the remote UE, a significant power saving could be demonstrated, especially if the remote UE is operating CE (but not only in this case). 

	IPCom
	No
	We are not convinced a new intermediate “state” is needed. But knowledge about the availability/status of a sidelink connection bears certain benefits.

	Ericsson
	
	We are not sure about the term "sidelink connection state". There could be different states on different protocol layers. For example, the higher layers could have set up the security/trust relation, which could imply that the UE can be perceived as connected on that protocol layer. This does not necessarily imply that there is a shared state on the AS layer indicating that the UE is connected on that layer.

	Qualcomm
	Yes
	Security association is not necessarily equivalent to a secure connection. Thus, the UE and relay may have some shared secret to authenticate each other, but there is no session keys derived for any data transport yet. Such an intermediate state could exist. 
But the condition of knowing a relay existing in short-range via discovery is not a solid condition to define a new state. I think this needs to be discussed further because some discovery may be unreliable, untrustworthy and asymmetric. It is not proper to build a new state based on this.  

	LG
	No
	From our view, it is not clear about the usage of the intermediate state in RAN2.

	Samsung
	No
	We don’t know what is the main function of the intermediate state. 



Question 2 answers summary:
Yes: 3
No: 8
1 company did not provide direct answer.
Rapporteur’s comments: Majority of the companies think there is no need to introduce additional sidelink connection state. However, many companies mention that the knowledge about having an active/available sidelink connection may be useful for some procedures. This is further elaborated by the companies while discussing Question 3a and 3b and results in a corresponding Proposal 3. 
As mentioned in the “Introduction” section, the terms of “pairing” or UEs being “paired” are used in multiple places in TR 36.746. Assuming there are four different elements, which can describe the association status between two UEs, namely:
1. Trust relationship between two UEs defined in higher layers
2. Two UEs not having a secure sidelink connection established
3. “Intermediate state”, e.g. no secure sidelink connection established, but quick establishment possible
4. Two UEs having a secure sidelink connection established
Companies are requested to answer the following question:
Question 3a: Which of these four elements should be part of “pairing” definition? If you think some additional element is needed, please indicate and describe it.
	Company name
	Answer
	Comments

	Nokia
	4
	Based on our comments to the previous question we think that “pairing” does not need to be introduced in RAN nomenclature and it is enough to distinguish the states of UEs being connected or not. Trust relationship should be defined by higher layers and should be seen as a prerequisite for connection establishment.

	Huawei
	1+4
	

	ZTE
	1  or 4
	We think if the two UEs meet the conditions of either 1 or 4, they can be regarded as “paired”.

	Coolpad
	1
	1 could be some kind of context maintained in network side which should be confirmed with SA2.
Not sure what the consequence of 4 is, we wonder it may make the definition of pairing a bit messy.  If relay UE and remote UE have secured BT/WLAN connection, does this mean paired or not?  We tend to assume that whether paired or not should be independent with whether sidelink or BT/WLAN are used.

	Sony
	1
	Similar to Bluetooth, the process of pairing should establish the trust relationship. Once “paired” then UEs can automatically connect (fast connection setup described in SA2).
Note that SA2 now use the term “associated” instead of paired.
The state of 1+4 is “associated and connected”. The AS state is “connected” so we are not sure a new term is needed to describe NAS state “associated” with AS sidelink state “connected” although there may be multiple combinations of states – for example a remote UE in RRC idle, with an active sidelink for receiving forwarded paging messages. 

	III
	1 + 4
	

	Sequans
	1
	We think current agreements are valid according to element 1, trust relationship association, however there should be another level of connectivity defined – the short range communication availability.  This element is similar to element 3 but it should be defined in RAT agnostic manner.

	IPCom
	1
	Trust relationship should be defined by higher layers and should be a prerequisite for connection establishment.

	Ericsson
	1
	We agree with other companies that the term "paired" should not be used in AS and perhaps the use of "associated" by SA2 is better.
That said, being "associated" sounds like having a trust relation to us. We could use other terms to describe protocol states on other layers.

	Qualcomm
	1
	This is the same as “associated” term used in SA2.  4 is “connected” rather than “paired”

	LG
	4
	There is no difference between existing secured PC5 connection establishment with PC5 Signalling protocol and option 4 (i.e., secure sidelink connection established). Therefore, we recommend simply to reuse the definition of “PC5 connection establishment” instead of defining new term “pairing” unless there is usage of the new term.

	Samsung
	1
	We agree with Coolpad. Option 1 is much more common definition including option 4.



Question 3a answers summary:
1: 8 companies
4: 3 companies
1+4: 2 companies
Rapporteur’s comments: Most of the companies think that “paired” as used in the current version of TR 36.746 describes the trust relationship between two UEs and thus is an equivalent of UEs “association” term as used by SA2. 
Proposal 2: RAN2 will not use “paired” term in its discussions. For description of trust relationship between UEs, if relevant for RAN2 procedures, “associated” term as adopted by SA2 should be used.
Question 3b: Depending on your answer to question 3a – do you think new “pairing” term needs to be introduced or it can be substituted by an existing term? If new term is needed in your view, can “pairing” be used or you prefer another term (which one)?
	Company name
	Answer
	Comments

	Nokia
	No
	As explained above – no new state and thus no new term is needed.

	Huawei
	New term
	We suggested “linked” to avoid colliding with existing terminology (e.g. “paired” could be confused with Bluetooth paired, “connected” could be confused with RRC_CONNECTED).  However we are not strongly committed to any particular term and can accept the consensus term of the group.

	ZTE
	No
	We think legacy term could be used. For condition 1, the authorized connectable relay UE for remote UE can be used. For condition 4, PC5 connected is enough.

	Coolpad
	
	We can accept new term but pairing seems not kind of most suitable term.  We suggest “associated” because we think the most important thing we would like to express is that remote UE’s traffic can be relayed by an associated relay UE, no matter whether these two UEs already have connections.

	Sony
	Up to SA2
	RAN2 should be able to assume that pairing (association) is handled in upper layers. We only need to discuss how AS connection is done and what to call the “associated + connected” state (e.g. “linked” might be fine but maybe enough just to refer to “connected” and leave the “association” to upper layer entirely).

	III
	Yes
	We can call it, “LTE-Linked” or “LTE-Direct connected”

	Sequans
	New term
	We support Coolpad proposal to use “associated”. The term proposed by Huawei “linked” is also acceptable though it might have physical layer connotation which is not the intention here. 

	IPCom
	Up to SA2
	Same view as Sony.

	Ericsson
	Up to SA2
	We think we should leave to SA2 to sort out the terms used by higher layers. We agree that our focus should be on the protocols of the AS and their states.

	Qualcomm
	No
	“Paired” is as same as the “associated” term used in SA2

	LG
	No
	Unless there is clear usage/motivation for new term “paring”, we think it is not necessary to introduce the definition of “pairing” or “paired” is not necessary. The legacy “PC5 connection establishment” is enough. 

	Samsung
	New term
	We have same concerns with Huawei. The existing term “paired” is also used in Bluetooth, so it could make confusion. We are fine with “linked” or “associated”.


Question 3b answers summary:
No new term needed: 4 companies
New term needed: 5 companies (Coolpad was included as the comments seem to be in favour of having new term)
Up to SA2: 3 companies
Rapporteur’s comments: In general companies share the view that using “paired” term should be avoided as it may introduce unnecessary confusion. If proposal 2 can be agreed then the term “associated” can replace ”paired” in the TR. However, many companies mention that some additional term would be beneficial to describe the fact that two UEs have a secure direct link established, but there is no consensus on how to call it, e.g. “linked”, “connected”, “direct-connected”, “PC5 connected” etc. It seems that “linked” may allow to avoid confusion with UE’s RRC state, so it is suggested to agree on the following proposal:
Proposal 3: RAN2 should adopt the term “linked” to describe the fact of two UEs having a secure direct link/connection established with each other on PC5 Signalling Protocol layer. 
It is rapporteur’s understanding that indication of UEs being “linked” or not will come from upper layers as PC5 connection establishment procedure, which RAN2 agreed to use as a baseline is currently performed on PC5 Signalling Protocol layer. 
2.2	Remote UE’s and Relay UE’s RRC Connection states
Previously it was agreed by RAN2 that:
“The evolved ProSe Remote UE is not required to be in RRC_CONNECTED while paired with an evolved ProSe UE-to-Network Relay UE.
The evolved ProSe UE-to-Network Relay UE may be in RRC_IDLE while paired with an evolved ProSe Remote UE, and in this case the evolved ProSe Remote UE is not in RRC_CONNECTED.  It is FFS if the evolved ProSe Remote UE can still be in some form of connected mode.
When used to describe the evolved ProSe Remote UE, RRC_CONNECTED means that the UE has a context in the eNB.  The evolved ProSe Remote UE behaviour in RRC states is FFS.”
The allowed RRC states for Remote UE and Relay UE were also further discussed in a number of contributions to RAN2#96 meeting, for example [7][8].
With respect to aspects discussed in section 2.1 of this e-mail discussion and RRC states of remote UE and relay UE companies are requested to answer the following question:
Question 4: Do companies think that “pairing” state or “connection” state between two UEs and their RRC connection state are somehow dependent? If yes, please explain the dependencies you see.
	Company name
	Yes/No
	Comments

	Nokia
	No
	These two connection states are completely independent i.e. a UE might be connected with another UE on PC5 interface both in RRC Idle and RRC Connected state and in general the transitions of RRC states and connection states on PC5 interface may be decided independently. Obviously if a remote UE has its data relayed it needs to be connected on PC5 and it has to be also RRC Connected, so there are specific requirements for connection states between UEs and between the remote UE and the network to perform relaying. However there is no need to link connection state between the UEs and the connection state between eNB and remote UE directly.

	Huawei
	No
	We think that “AS context in the eNB” is a good working definition for RRC_CONNECTED that still applies here without any change.  The remote UE could be “paired” (or “linked” or “connected”) with the relay UE, while not having a context stored in the eNB, and in this case it would be in RRC_IDLE while paired.

	ZTE
	No
	We think the “PC5 pairing” state or “PC5 connection” between two UEs should be independent of their RRC state (whether the eNB has AS context). 

	Coolpad
	No
	

	Sony
	No
	The only dependency is that UE needs to be associated (or allowed by upper layer) before it can automatically connect. Otherwise UE with prior association can be idle or connected. 

	III
	No
	When the Remote UE connecting to network via Relay UE, it could be either in RRC Idle or RRC Connected.

	Sequans
	No
	

	IPCom
	No
	Same view as Sony.

	Ericsson
	No
	For example, we think the Remote UE can be in RRC_CONNECTED, while having no active PC5 connection, e.g. to save power.

	Qualcomm
	No
	States in sidelink/PC5 are independent with the RRC states

	LG
	No
	We also think between two UEs should be independent of their RRC state.

	Samsung
	No
	Agree with above comments.



Question 4 answers summary:
Yes: no companies
No: 12 companies
Proposal 4: RRC Connection state of the remote UE and relay UE may change independently of their PC5 connection state.
With respect to this particular excerpt from TR 36.746: “The evolved ProSe UE-to-Network Relay UE may be in RRC_IDLE while paired with an evolved ProSe Remote UE, and in this case the evolved ProSe Remote UE is not in RRC_CONNECTED.  It is FFS if the evolved ProSe Remote UE can still be in some form of connected mode.”
Question 5: While not being in RRC_CONNECTED and paired with an evolved ProSe UE-to-Network Relay UE, according to companies’ views, can the Remote UE be assumed to be in RRC_IDLE state? If not, please explain whether you propose to introduce a new RRC state and what the characteristics of such state would be. 
	Company name
	Yes/No
	Comments

	Nokia
	Yes
	When relay UE is in RRC Idle it means that data is not being relayed. In this case remote UE has to be in RRC Idle state.

	Huawei
	Yes
	We foresee some impact to RRC_IDLE procedures to capture this situation, e.g., paging monitoring would probably be procedurally different when paging is relayed.  However we think this sort of change can be handled within the concept of RRC_IDLE.

	ZTE
	Yes
	We think the remote UE may be in RRC_IDLE state.

	Coolpad
	Yes
	The remote UE should be in RRC_IDLE state but meanwhile we should clarify the differences in UE behaviour.

	Sony
	yes
	Whether UEs have been paired/associated has no implication on what state the UEs are in. 
We agree with Huawei that we need to discuss and agree what happens when remote UE is idle, but monitoring paging forwarded via the Relay UE.

	III
	Yes
	When the Remote UE is in RRC Idle and connecting to network via Relay UE, it could be in RRC Idle with LTE-Direct connected indication.

	Sequans
	Yes
	We agree with Huawei & Sony

	IPCom
	Yes
	Same view as Huawei.

	Ericsson
	
	We don't understand the question to give a Yes/No answer. We do not foresee that need to introduce an additional RRC state. If the Relay UE is in RRC_IDLE then it seems reasonable to assume all its Remote UEs are also in RRC_IDLE. That said, there are some issues to sort out as Huawei point out.

	Qualcomm
	Yes
	

	LG
	Yes
	We also think the remote UE could be in RRC_IDLE state

	Samsung
	Yes
	We don’t think the remote UE should be in RRC_Connected in this case. As Huawei mentioned, paging monitoring for the remote UE in RRC_IDLE could be studied further.


Question 5 answers summary:
Yes: 11 companies
No: no companies
1 company did not provide a direct answer
Proposal 5: It should be clarified in the TR that when the evolved ProSe Remote UE is linked with the evolved ProSe UE-to-Network Relay UE, which is in RRC_IDLE then in this case the evolved ProSe Remote UE is also in RRC IDLE state.
Additionally it is important to clarify the allowed RRC states of Relay UE and Remote UE while data is being relayed. Companies are requested to answer the following questions:
Question 6: While relaying unicast data for at least one remote UE, in what RRC state can Relay UE be?
	Company name
	Answer
	Comments

	Nokia
	It has to be in RRC Connected state
	Relay UE needs to have a DRB established for carrying remote UE’s traffic, so it has to be in RRC Connected state.

	Huawei
	RRC_CONNECTED only
	In our understanding this is what was already agreed: as quoted above, if the relay UE is in RRC_IDLE, “in this case the evolved ProSe remote UE is not in RRC_CONNECTED”.  We assume that when the remote UE is not in RRC_CONNECTED, it could not be exchanging unicast data with the eNB (which has no context for it), so there is no relaying in this situation.

	ZTE
	RRC_CONNECTED state
	The relay UE should be in RRC_CONNECTED state when relaying unicast data for remote UE.

	Coolpad
	RRC_Connected
	Definitely so because DRB should be established in Uu interface.

	Sony
	RRC Connected
	Seems fairly obvious

	III
	RRC Connected
	The relay UE should be in RRC Connected when relaying data.

	Sequans
	RRC_CONNECTED
	Reconfirm the agreement

	IPCom
	RRC_CONNECTED
	Our understanding is that there is no other option.

	Ericsson
	RRC_CONNECTED
	As the Relay UE must be connected to the eNB, it can only be in RRC_CONNECTED.
Additionally, as the rapporteur explicitly mentions "unicast data" in the question, we wonder if there is any difference when forwarding MBMS. Could this be a case when the Relay UE is in RRC_IDLE and the Remote UE is in RRC_CONNECTED?

	Qualcomm
	RRC_CONNECTED
	

	LG
	RRC_CONNECTED
	We have same view with other companies.

	Samsung
	RRC Connected
	It is natural operation to relay data.



Question 6 answers summary: All companies agree that Relay UE needs to be in RRC Connected state to relay the data.

Question 7: While having its unicast data relayed through Relay UE, in what RRC state can Remote UE be?
	Company name
	Answer
	Comments

	Nokia
	It has to be in RRC Connected state
	Although enhancements for small data transmissions may be envisaged in which transition to RRC Connected would not be required from remote UE, we think this should be deprioritized in Rel-14 SI.

	Huawei
	RRC_CONNECTED only
	As noted above, we consider that unless the remote UE is in RRC_CONNECTED, the eNB has no context for the remote UE and it seems not possible to exchange unicast data in this case.
Initial access to establish an RRC connection should be possible through the relay, and in this case the relay would have to forward Msg3+Msg4 before the remote UE enters RRC_CONNECTED.  We don’t consider these messages as “unicast data” as they go on CCCH.

	ZTE
	RRC_CONNECTED state
	Since the remote UE has data to and from the network, the remote UE should be in RRC_CONNECTED state.

	Coolpad
	RRC_Connected
	Having data to be relayed from network side for unicast case means there should be UE context in eNB, according to RAN2 agreements we made already, remote UE should be in RRC_Connected state.

	Sony
	RRC Connected
	Seems fairly obvious

	III
	RRC Idle with LTE-Direct connected indication or RRC Connected with LTE-Direct connected indication
	When the Remote UE is in RRC Idle and connecting to network via Relay UE, it should be in RRC IDLE with LTE-Direct connected indication or RRC Connected with LTE-Direct connected indication.

	Sequans
	RRC_CONNECTED
	In our view this is already agreed

	IPCom
	RRC_CONNECTED
	

	Ericsson
	RRC_CONNECTED
	As the Remote UE is communicating with the eNB, it must be in RRC_CONNECTED.

	Qualcomm
	RRC_CONNECTED
	Agree with Huawei

	LG
	RRC_CONNECTED
	In order to perform unicast transmission, the network should have context on Remote UE. In this sense, the Remote UE is in RRC_CONNECTED.

	Samsung
	RRC Connected
	We agree with above comments.



Question 7 answers summary: All companies agree that remote UE needs to be in RRC Connected state to have its unicast data relayed.
Proposal 6: Both relay UE and remote UE are in RRC Connected state while unicast data is being relayed.
Question 8: Do you see any other inter-dependencies between Remote UE’s RRC state and Relay UE’s RRC state?
	Company name
	Yes/No
	Comments

	Nokia
	No
	

	Huawei
	No
	

	ZTE
	No
	

	Coolpad
	No
	

	Sony
	Yes
	Need to agree what happens when remote UE is idle, but monitoring paging via the Relay UE – i.e. whether Relay UE can also be idle or needs to be RRC Connected whenever a remote UE is registered to the relay.

	III
	Maybe
	

	Sequans
	No
	

	IPCom
	No
	

	Ericsson
	Yes
	As stated in our reply to question 6 we wonder about the RRC states when forwarding MBMS traffic. Also, as Sony mentions, we wonder about how the monitoring of paging is done when the Remote UE is in RRC_IDLE.

	Qualcomm
	Yes
	Agree with Ericsson

	LG
	No
	

	Samsung
	No
	



Question 8 answers summary:
No additional interdependencies (“no” answer): 8 companies 
Additional interdependencies (“yes” answer): 3 companies
Maybe: 1 company
Rapporteur’s comment: No additional interdependencies between remote UE’s and relay UE’s RRC connection states are defined at the moment. Some might be needed, e.g. for paging relaying or MBMS relaying, but it may be decided while discussing these procedures.
3	Summary
Based on the views expressed by the companies RAN2 is kindly requested to discuss the following proposals:
Proposal 1: RAN2 should assume that trust relationship between the relay UE and remote UE, if required, will be handled by upper layers. RAN2 does not need to discuss this issue.
Proposal 2: RAN2 will not use “paired” term in its discussions. For description of trust relationship between UEs, if relevant for RAN2 procedures, “associated” term as adopted by SA2 should be used.
Proposal 3: RAN2 should adopt the term “linked” to describe the fact of two UEs having a secure direct link/connection established with each other on PC5 Signalling Protocol layer. 
Proposal 4: RRC Connection state of the remote UE and relay UE may change independently of their PC5 connection state.
Proposal 5: It should be clarified in the TR that when the evolved ProSe Remote UE is linked with the evolved ProSe UE-to-Network Relay UE, which is in RRC_IDLE then in this case the evolved ProSe Remote UE is also in RRC IDLE state.
Proposal 6: Both relay UE and remote UE are in RRC Connected state while unicast data is being relayed.
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