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1. Introduction

During RAN2#90 it was agreed to have an email discussion on Relay UE initiation, discovery and selection/re-selection.
	[90#25][LTE/ProSe] Relay UE initiation, discovery and selection/re-selection (ZTE)

-
1. Relay UE initiation (e.g. network control / criteria for initiation / supported RRC modes) 

-
2. Relay UE discovery (in coverage): The level of eNB control of discovery transmission initiation (Model B) (if any)

-
3. Relay UE selection / re-selection (in coverage): The level of eNB control in relay selection (if any). 

-
4. The AS involvement (UE and/or eNB) with NAS in deciding "when" to switch “allowed traffic” (as determined by higher layers) between Uu and PC5 (if any).

=>
Deadline: August 7th

=>
Intended outcome: Email discussion report with a set of agreeable proposals to the next meeting.


2. Discussion
1.1. Relay UE initiation (activation)
1.1.1. Relay discovery model

According to TR 23.703, both Model A and Model B relay discovery procedure are possible. In Model A, the Relay UE periodically announces the relay discovery message. In Model B, the remote UE transmits a relay solicitation message and then the Relay UE sends a discovery message in response.

The two models might have a different impact on the UE power consumption and on the overall network performance. In model A, when initiated as a Relay UE, a UE would like have to continue to periodically announce relay discovery messages, thus continuously consuming power and radio resources. In model B, a Relay UE would only send discovery messages (and then consume power and radio resources) only when triggered by a remote UE. 
The network – which may be involved in the relay initiation process (i.e. in the decision when and which UEs should start acting as a relay, see section 2.1.3) - might then want to be aware, or even control, the relay discovery model in use in the cell.

The following options seem possible:

Option 1) The eNB is not aware and cannot control the relay discovery model in use in the cell.

Option 2) The eNB is aware of the relay discovery model in use in the cell.
Note that in this case it needs to be discussed how the information is conveyed to the eNB, as there is currently no interface between the eNB and the ProSe function.

Option 3) The eNB can control the relay discovery model in use in the cell.
	Company 
	Question 1: Should the eNB be aware of /control the relay discovery model in use in the cell?

	
	Option
	Detailed comments

	Qualcomm
	1
	We don’t see any gain and use of controlling the model by eNB. On the other hand if such configuration is eNB controlled then it can lead to situations where relay and remote UE have different configurations. 

	Interdigital
	2
	For resource management purposes, the eNB should be made aware of the use of Model A or Model B, (for example, through the SidelinkUEInformation message). However, since the use of Model A or Model B is determined by ProSe function, the eNB should not be able to control it.  

	CATT
	1
	Agree with Qualcomm

	ZTE
	3 (preferred) or 2
	For the relay discovery procedure, Model A and Model B (only) have an impact on the radio performance of the network and should then be controlled by the eNB. Alternatively, as a minimum, the eNB should be aware of the relay discovery model used in the cell (Option 2), as this might have an impact on the network strategy to initiate relays / set preconditions for transmitting relay discovery solicitation messages (see the rest of Section 2.1 and Section 2.2).

	Coolpad
	1
	Discovery model is transparent to RAN2 and AS is just in charge of discovery message transmission with the payload provided by upper layer.  Thus, we prefer eNB is unaware of discovery model.

	Ericsson
	3
	The eNB has the possibility to control the relay discovery model on a per-UE level. Model A and Model B imply different discovery performances and resource utilization, therefore sometimes it might be more beneficial to select one model rather than the other one on the basis for instance of the load on the cell. Since the eNB has the control of physical resources, it should be responsible for deciding the more appropriate discovery model while limiting at the same time the impact on the ordinay cellular UEs.  

	IPCom
	3
	The two different discovery models A and B come along with different radio resource utilizations. Radio Resource Management is an eNB task. We therefore believe the eNB should be able to control the Relay UE discovery procedure.

	Fujitsu
	1
	It is not reasonable for eNB to control which model should be used in UE and relay since there is no interface between eNB and ProSe function. In addition, there is almost no benefit that eNB adjusts the resource size based on the information which model is used for each UE.

	NEC
	2
	Agree with Interdigital. Since the discovery model could be managed by ProSe Function, eNB should be aware of the discovery model and to configure radio resources accordingly.

	General Dynamics UK
	1
	We see no clear benefit to the eNB being aware of or in control of the discovery model used in the cell.

	Panasonic
	4 (or 1)
	Not required to be specified; an eNB may or may not be aware of the discovery model based on proprietary solution (OAM/ interface with Prose function)

	Alcatel-Lucent
	1
	Currently SA2 considers that the relay discovery model is not network controlled. We do not see any gains in the eNB controlling the discovery model that offset the additional enhancements/complexity required.

For public safety scenarios, keeping the discovery model transparent to the eNB enables the operator to support wider coverage sooner, as upgrades to eNBs are not required.

The public safety remote UE implementation is in the best position to decide the optimum relay discovery mode, based on its knowledge of the situation (e.g. the urgency) and device status (e.g. owner/power/mobility).  For example, Model B may be triggered by a application which has an immediate need to find a relay supporting a certain Relay Service Code (RSC).

	Nokia Networks
	1
	We do not see any clear benefits for eNB awareness of relay discovery model that justify the additional complexity at the eNB. eNB control can only be applicable to relay UEs and remote UEs that are in-coverage. eNB cannot control the discovery model for remote UE out-of-coverage. What happens if eNB tells relay UE to use discovery model B, but remote UE out-of-coverage is expecting discovery model A? In addition, option 1 is aligned with Rel-12 agreement of no differentiation of discovery model in the AS level.

	Potevio
	3
	eNB control is useful for radio resource utilization since eNB shall be responsible for the radio resources, however, the eNB configuration and Prose function configuration synchronization problem should be solved. 

	Kyocera
	1
	If multiple potential Relay UEs are available around a Remote UE, it may be beneficial that the eNB decides which potential UE should act as Relay. In this case, the PC5 link quality should be informed from the potential Relay UEs to the eNB through e.g., the SidelinkUEInformation, within Model B discovery procedure. However, the eNB does not need to be awere of/control the discovery models, even though it may be known implicitly.

	ITRI
	2
	The eNB cannot decide which model can be used by relay UEs. However, in order to avoid potentially serious contention of discovery resources, the eNB should be able to decide whether a relay UE can perform the relay discovery procedure, especially for Model A. So the eNB may need to know which model a relay UE wants to use.

	Samsung
	1
	We do not see any benefit in eNB controlling the discovery model. Even in case of model B: relay UE has to monitor discovery resources (to receive request from remote UE) leading to power consumption; remote UE (in coverage) has to periodically send request message to search for relay leading to resource consumption.

	ETRI
	3
	We think Relay UEs would use radio resources continuously (especially Model A), so the spec should provide eNB a means to manage radio resources for efficient resources utilization.  

	Sony
	3
	eNB should at least be able to configure a (potential) relay whether it transmits relay discovery messages (whether it is allowed to use discovery transmission resources) and/or receives discovery signals from out of coverage devices (whether it monitores discovery resources). This is essentially allowing eNB to switch on/off each discovery model in the cell and is equivalent to controlling which (or both) models can be used in the cell.

	Intel
	1
	SA2 assumes that both the discovery models are supported. The relay UE/remote UE may use both or one of the models depending on upper layer configuration. The eNB may be made aware of the model being used, but we don’t see benefit in doing so.

	LGE
	1
	We think it is not critical function for relaying. With regard to radio resource consumption, the network could control the usage of radio resources if a relay UE is RRC connected. For battery consumption of a relay UE, the UE itself might consider its battery status for determining the discovery model so that it does not seem necessary for the network to be involved in discovery model selection.

	BlackBerry
	1
	Without prior knowledge, Out Of Coverage UEs would have to assume that different models may be used by different relays in proximity (e.g. because controled by different eNBs, or dynamically updated), and then always transmit discovery sollicitations (model B) even if relays in proximity are using Model A. Generaly, adapting to dynamic changes of discovery model in use would be more complex to manage by remote UEs.

	Huawei, Hisilicon
	3 is preferred
	The question as presented seems to be somewhat ill posed. There may be an underlying assumption that either Mode A or Mode B discovery should exclusively be used for all relay UEs in the cell. On the other hand we see value in both Mode A and Mode B being used for relay discovery. For example, if a particular in-coverage UE is already serving as a relay, then it seems efficient for this UE to make periodic announcements to facilite discovery by a remote UE (Mode A), as this would not consume significant additional power and air interface resources. If on the other hand Mode B is used exclusively, a remote UE would be forced to initiate the discovery process regadless if there was any proximate in-coverage UE already serving as a relay. The solicitation from the remote UE may prompt a response from several potential relay UEs, thus wasting additional power and air interface resources. However, if a remote UE can not detect any discovery signal from a suitable active relay UE in its proximity, then Mode B seems to be an appropriate solution. Therefore, we don’t see a reason to restrict relay discovery to only Mode A or Mode B exclusively. Furthermore, we believe both relay UE and remote UE should support both modes A & B. For example, if the remote UE uses Mode A but the relay UE expects Mode B, the remote UE may never be able to find the relay UE. The choice of Mode A vs. Mode B for a particular relay UE is primarily related to optimizing system performance (e.g. relay power consumption, interference management, etc.) and hence it should logically be under control of the RAN. It is essential for the operator to control which mode should be used in their network, and under what conditions. eNB control seems to be the most appropriate way of achieving this network control. We believe that this can be managed as part of admission control for the relay link. For example, the eNB can decide if a relay UE can accept additional remote UE traffic, and hence should be transmit periodic discovery messages (Mode A), or respond to solicitation messages (Mode B).


Count:
Option 1: 13

Option 2: 3

Option 3: 7

A majority of the companies (13 vs. 10) believe that the eNB should not control nor be aware (via standardized means) of the discovery model in use in the cell. However, triggered by some of the comments, it seems that are still a number of aspects of the different relay discovery models that have implications on the radio resource utilization and then might need to be discussed by RAN2 (even if the discovery model in use is not known/controlled by the eNB). For instance:
· If model A is used, which is the periodicity for sending relay discovery announcements? Should this be controlled by the eNB? (e.g. through the configuration of the relay discovery resource pool?)

· If model B is used, even if from application layer point of view there is one solicitation message and potentially one response message, should we consider repetitions for such messages for redundancy reasons? Should this be controlled by NAS or AS layer?

· If a remote UE supposed to use model B receives an unsolicited relay discovery response message (with a suitable Relay Service Code, from a relay UE which responded to another remote UE solicitation), is this sufficient to consider the relay UE as discovered or should the remote UE issue another solicitation message?
· Should an active relay UE (i.e. relaying some traffic) configured with model B also make periodic relay discovery announcements (i.e. according to model A) to facilitate discovery by other remote UEs? 
Proposal 1a: Discuss the above mentioned radio related aspects of the different relay discovery models

Proposal 1b: Take a final decision whether the relay discovery model is known/controlled or not by the eNB.

1.1.2. Pre-requisites for acting as a Relay UE

Not all the relay capable UE in a cell might be qualified to act as UE-to-Network Relay. Some pre-requisites could be defined for a relay capable UE to potentially act as a Relay UE. For instance the Relay UE’s Uu link quality should be good enough so as to enable efficient forwarding, e.g. the RSRP/RSRQ measured at the candidate relay UE should be higher than a given threshold for UE relay qualification. Also the mobility of a Relay UE impacts the service continuity of remote UEs. If a Relay UE moves at high speed, the remote UEs connected to the Relay UE may soon get out of the Relay UE’s transmission range and have to re-select another Relay. Furthermore, if a relay capable UE with limited remaining battery is configured as a Relay UE, the packet forwarding for remote UEs could quickly drain its battery power. This not only is detrimental for the relay UE’s normal operation but also for the service continuity of remote UEs connected to such Relay UE. 
The following pre-requisites for Relay UE qualification could then be specified:
Pre-requisite 0) No pre-requisite needs to be specified. A relay capable UE might decide by implementation means whether it is qualified to act as a Relay UE or not

Pre-requisite 1) Uu link quality (RSRP/RSRQ) above a specified/configured threshold 

Pre-requisite 2) Uu link quality (RSRP/RSRQ) below a specified/configured threshold (where the idea is that UEs with too good Uu link quality might be far from the cell edge or from coverage holes and then don’t need to act as relays)
Pre-requisite 3) UE mobility level below a specified/configured threshold 

Pre-requisite 4) UE battery level above a specified/configured threshold 

Pre-requisite 5) User may manually initiate the relay function
Pre-requisite 6) Processing load at the relay

Pre-requisite 7)… (Companies are invited to add more, if needed)

	Company 
	Question 2: Which pre-requisite(s) for Relay UE qualification should be specified?

	
	List of pre-requisites
	Detailed comments

	Qualcomm
	2
	It should be modelled similar to SynchRef UE related pre-requisite of Rel-12.

We are not in favour of pre-requisite 3, because it doesnot take into account the relative speed between relay UE and remote UE.

Pre-requisite 4 is part of upper layer criterion, which are getting discussed in SA2.

	Interdigital
	1, 2 preferred.  Ok with 2 only.
	Prefer to have both 1, 2   to have greatest flexibility.  Minimum Uu link quality would be used to avoid a relay with a deteriorated link to the eNB.  Maximum Uu link quality would be useful in the case the network wants to avoid relays which are close to the BS.  Effectively, a minimum or maximuim only could be configured by appropriate setting of the other threshold. Would be ok with 2 only if it is decided that Uu link quality is used by the remote UE in relay selection. 

Prequisite 3 & 4 could be useful, but need not be specified and can be left to UE implementation (not part of eNB decision)   

	CATT
	1,2 and 5
	Combination of 1) and 2) could be the normal criteria.
Also we suggest 5) may be considered in some exceptional cases. For example, if UE wants to provide relay service to a basement near the cell center, the normal criteria can not initiate the relay. It’s more sufficient to let user manualy initiate the relay function in this case.

	ZTE
	1 (at least). Optionally also 2 and 3.
	Even if this is expected to be discussed separately, we believe that Uu link quality should not be used by the remote UE for relay selection, but a minimum Uu link quality level should rather be considered by the potential Relay UE to start acting as a relay (pre-requisite 1). This also allows some network control on the relay UE initiation. The need for a maximum Uu link quality level seems a bit questionable as, for instance, even a UE close to the eNB could be useful to address some coverage holes, e.g. in basements or tunnels. But as a compromise this pre-requisite 2 can also be accepted (provided that it’s an optional one). Pre-requisite 3 & 4 are also useful: 3 could be formally specified while 4 could probably be left to UE implementation (also because it would not be easy to specify a “UE battery level”).

	Coolpad
	1), 3), 4)
	Fro 3). The speed should be th relative speed between the remote UE and relaying UE

	Ericsson
	1,2. Ok with 1 only
	We are not sure about this. What happens when a UE fulfils the pre-requisite? We assume that once the prerequisite is fulfilled, the UE is allowed to transmit e.g. SidelinkUEInformation message to the eNB, requesting to become a Relay UE. 

In a scenario where a UE is allowed to do this autonomously, or e.g. configured with some thresholds in a SIB or other configuration, then 1 or 2 might be sufficient. 3 and 4 seem too complex. We do believe an eNB should have the possibility of configuring a UE in a dedicated fashion to become a Relay UE. In that case the “pre-requisites” mentioned here would be left for eNB implementation and need not be standardized.

	IPCom
	1 (optionally also 2)
	We see 2 as an optional supplement to 1.

	Fujitsu
	1,2,3
	Pre-requisite 2): we agree with ZTE. It is useful for some cases, such as in basements or tunnels, that the UE near the center of BS is acted as relay. But it can be optional for the configuration flexibility.

	NEC
	1 or 6
	For a UE to act as a Relay UE, a specified/configured threshold should be between a max RSRP/RSRQ and a min RSRP/RSRQ. Similar to some previous comments above. 

In addition, we suggest Pre-requisite 6) ProSe Function and/or eNB should be able to assign the candidate Relay UEs by dediated signaling or broadcast signaling.

	General Dynamics UK
	2 (optionally, 3 and 4)
	2 should be used to avoid having a large number of active relays near the cell centre where they would provide no benefit. However, if a relay UE near the cell centre receives a solicitation discovery message from a remote UE (e.g. in a basement) it should still be able to become active and act as a relay for the remote UE despite being over the threshold.

	Panasonic
	0 
	Both for Model A and B:

The important thing is that due to importance of PS services, a potential Relay UE should as much as possible act as a relay since this might be the only relay for certain (candidate) Remote UEs – irrespective of the Uu quality, battery etc. For example, a good Uu (cell center) Relay might be the only thing visible to a Remote UE sitting in a basement.

Of course, on the other hand, there would be some bare minimum set of requirements (esp. for Mode A battery consumption perspective) but these can be left to implementation (e.g. battery can not be sustained for more than a few sec. etc.)

But we should rather have the pre-requisites (Uu link quality, mobility, battery, load/ overload etc.) broadcasted by relay so that only the (candidate) Remote UEs having no other alternative (any other potential Relay) can still sustain PS services as long as situation permit. 


	Alcatel-Lucent
	0 (optionally 5)
	No RAN controlled pre-requisites need to be specified.  Instead we support pre-requisites set by UE implementation that can be pre-configured. These could take into account the:

(1) Relay-capable UE’s knowledge of the situation (e.g. the urgency)

(2) The device status (e.g. owner/power/mobility) 

(3) Other Model A relay devices that may already be active

(4) Manual override (option (5))

For Public Safety scenarios, generalized RAN controlled relay Uu/mobility/battery pre-requisites may prohibit certain devices from becoming relays in critical situations where that are no other devices, e.g. when the battery is below a certain level, or for a coverage hole near the cell center.  

	Nokia Networks
	-
	This question and the listed pre-requisites are confusing. For many of the pre-requisites listed it is not clear whether it will result in requirements/impacts for UE or eNB side. We already agreed in RAN2#89bis that eNB controls whether a UE can act as relay or not. So it is up to eNB implementation to decide how this is done (for some pre-requisites there is already existing functionality that allows the eNB to do that. So the only pre-requisite required is, the UE is ProSe capable and that it is relay functionality capable. Once a UE is allowed to act as relay by the eNB then it should be up to UE implementation whether it currently wants to act as a relay UE or not. This could be a simple baseline for Rel-13 and any additional enhancements can be done later if it is well justified (either operator requirements or there is serious limitation of functionality for use in field).

	Potevio
	1,2
	For Pre-requisite 3), eNB is not able to be aware of the speed in a very accurate manner, thus the estimation of the UE speed is not that reliable. 

Pre-requisite 4) is acturally an upper layer critera, which is in the scope of SA2, eNB doesn’t have control battery. 

Pre-requisite 5) seems reasonable and feasable, but this doesn’t require specification modification and can left this to UE upper layer App. 

	Kyocera
	0, but OK with 1, 2 and 5 
	All pre-requisites will be useful for specific conditions but cannot solve all cases. So, it should be optional even if the configuration(s) is specified.  In addition, it may be beneficial to have a means that the Relay UE asks the eNB to stop acting relay, e.g., when it experiences change(s) of Uu link quality (Pre-requisites 1 & 2), high mobility (Pre-requisite 3), low battery (Pre-requisite 4) and/or user preference (Pre-requisite 5).

	ITRI
	1, 2
	It is beneficial to have the Pre-requisites 1) and 2) for reducing the number of relay capable UEs performing the relay discovery procedure.

	Samsung
	2
	Reuse the mechanism defined in release 12 for SynchRef UE

	ETRI
	1,2,
5
	To support reliable relaying operations, it would be better to consider Uu link quality like 1), 2).

5) would be a useful feature for higher layer functionality.

	Sony
	1
	Clearly Uu link quality needs to be above a threshold in order to be able to provide the relay function.  Optionally there could be a maximum link quality threshold configured to some UEs in case coverage extension is needed e.g. at cell edge. However it seems to us that an important use case for public safety is to extend coverage for a public safety UE in a basement (for example fire service in the basement of a burning building). In this case the relay UE might be nowhere near cell edge but still needs to be able to provide relay functionality.

In general, relay UEs should be configured/activated by the network based on measurements sent by relay UE (at least Uu link quality measurements), or optionally broadcast configuration allowing multiple UEs to act as relay. In general UE needs to be in RRC connected to act as relay, so a common broadcast configuration might be overridden in RRC connected, or is in any case only used in RRC connected.

For power saving, relays may be activated only if a remote UE reports to the eNB that it is losing coverage (e.g. low RSRP, no suitable neighbours reported). Potentially UE could indicate a preference to use a relay prior to detecting the coverage is low, for example it may be known to the user that he is about to enter a situation where relay is required, such as basement scenario, and connection to a relay is necessary to ensure communication is possible.

Battery level could be taken into consideration by UE implementation – for example UE disables relay support when power is low (similar to how some devices can disable wi-fi, Bluetooth, mobile data when power is low). It seems difficult to standardize a configurable threshold in RAN.

Mobility state could be taken into consideration by NW implementation – for example to only configure a UE that has been in the same cell for a minimum time to be a relay. Again, it does not seem like something that needs to have standards impact.

	Intel
	1, 2, 3
	A combination of 1 and 2 are needed and a check on mobility may be useful. In addition, we consider that there is also upper layer control whether a UE is permitted to act as a relay, for example, by configuration from the ProSe function. Aspects such as 4 and 5 might be included as part of this upper layer control but they do not need to be visible within the AS and hence do not need to be discussed in RAN2.

	LGE
	2
	For avoiding the situation that the relay candidate UE near the center of eNB tries to be relay, pre-requisite 2 is deemed necessary. 

	BlackBerry
	1, 4, 5, 6
	(2) Not excluded, but should be configured in consistency with carrier/administrator choice (it should be possible to disable this option, e.g. if pre-requisite 5 is used)

(4) Should be in consistency with SA2 requirements (status/maintenance flags)

(5) E.g. some UEs could be used as fixed / static relays placed at preferred location, not constrained by power restrictions, etc.

(6) Should be lower than a pre-determined threshold (could be a % of a maximum capacity (e.g. in terms of nb of remote UE connections, throughput, etc.). Should be in consistency with SA2 requirements.

Note: some pre-requisites may be enabled / disabled (e.g. by configuration) depending on network operator/administrator requirements/policy.

	Huawei, HiSilicon
	1 and 2. OK with 1 only.
	Pre-quisite 1 can ensure that a Relay UE has a good radio condition with the eNB. 

Pre-quisite 2 can ensure that a Relay UE is not very close to the eNB. Because a Remote UE may not be able to select a Relay UE that is close to the eNB and far from the cell edge.
3 – 5 all seem reasonable. However, it is not clear if these have any impact on the spec, or can simply be left up to implementation (UE and/or eNB).

It should be clear that these are pre-requesits, and that the final decision as to whether a particular UE acts as a relay or not is left to the network and eNB control as per the RAN2#87bis agreement.


Count:

Pre-requisite 0) 3

Pre-requisite 1) 16 

Pre-requisite 2) 16

Pre-requisite 3) 5

Pre-requisite 4) 3

Pre-requisite 5) 5
Pre-requisite 6) 1

Based on some of the comments, the suggested pre-requisites are specifically applicable in case relay UEs are initiated/activated by broadcast signaling (see question 3). But also if relay UEs are initiated/activated by dedicated signaling (so that the final decision as to whether a particular UE acts as a relay or not is eNB implementation specific), the pre-requisites could be broadcast by the network so that only qualified UEs may indicate their availability to act as a relay. 
Proposal 2a: If UEs are configured as Relay UE via broadcast signalling, the eNB may broadcast a minimum and/or a maximum Uu link quality (RSRP/RSRQ) thresholds that UEs need to respect to autonomously start acting as relay UEs (i.e. pre-requisites 1 and 2 are supported). 

Proposal 2b: If UEs are configured as Relay UE via dedicated signalling, the eNB may still broadcast a minimum and/or a maximum Uu link quality (RSRP/RSRQ) thresholds that UEs need to respect before indicating their availability to act as a relay UE (i.e. pre-requisites 1 and 2 are supported). 
1.1.3. Level of network control

It was agreed at RAN2#89bis that the eNB at the radio level can control whether the UE acts as a relay. Note that in any case the assumption is that a UE also needs to be authorized by upper layers to act as a relay.

	· The eNB at the radio level can control whether the UE can act as a relay.   FFS whether the network control is per relay UE, per cell (broadcast configuration), or both.  


Three main options are possible: configuration via broadcast, dedicated signalling or both.
Option 1) UEs are configured as Relay UE via dedicated signalling.

In this case, a relay capable UE could send a message to the eNB (e.g. a Sidelink UE Information message) to communicate its availability to act as a relay (possibly including Uu link quality, mobility and battery level info, etc. depending on the conclusion on Question 2 above). The eNB would then decide to select such UE as a Relay UE or not and then send a response message to the UE. 
Option 2) UEs are configured as Relay UE via broadcast signalling.

In this case the (broadcast) signalling could simply include a list of pre-requisites that the candidate UE needs to fulfil to act as a relay (depending on the conclusion on Question 2). No further message exchange between the eNB and the UE might be needed to enable a UE to start acting as a Relay UE (e.g. if the radio resources for the relay discovery procedure are also broadcast by the eNB).

Option 2b) UEs are configured as Relay UE via broadcast signalling and those for which pre-requisites are satisfied inform the network correspondingly (or if requested).

Option 3) UEs can be configured as Relay UE either via dedicated or via broadcast signalling (i.e. both Option 1 and 2 above should be allowed).
Option 4) UEs can configure themselves to act as Relay UEs as a baseline

Rapporteur’s note: Option 1 seems specifically useful if Model A relay discovery is used, as in this case a Relay UE would continuously periodically announce the relay discovery message, consuming power and radio resources. In case of many Relay UEs in the cell, this may lead to potentially serious contention of discovery resources, so it could make sense for the network to control the number (and position) of Relay UEs. On the other hand, Option 2 could be sufficient if Model B relay discovery is used. All the relay capable UEs (fulfilling the pre-requisites e.g. broadcast in SIB) could act as Relay UEs in this case. But they would be passive (monitoring relay discovery resources but without performing any relay discovery message transmission) until a solicitation message is received, after which they would temporarily turn into an active state, periodically announcing the relay discovery message (e.g. until a timer expires). Many relay UEs would then typically remain in passive state, saving power and increasing the radio resource efficiency. 
	Company 
	Question 3: Which level of network control should be defined for relay UE initiation?

	
	Option
	Detailed comments

	Qualcomm
	3
	It should be modelled similar to SynchRef UE related pre-requisite of Rel-12.

	Interdigital
	Prefer option 1, but OK with option 3 with restrictions
	We prefer option 1, but we are ok with option 3, as long as some control from the eNB is enabled.  For example, the UE can request to start operation as a relay and the eNB can explicitly grant the request and allow the UE to start when conditions broadcasted are met.  We should avoid that a UE autonomously starts operation as a relay, since the eNB should control the use of its resources, and avoid having an excessive number of relays starting without eNB control.    



	CATT
	1
	Dedicated signaling control could avoid too many relay initiated and the subsequent interference.

	ZTE
	3
	Both dedicated signaling and broadcast signaling could be useful, also depending on the relay discovery model in use (see Rapporteur’s note above).

	Coolpad
	3
	Agree with Qualcomm.

	Ericsson
	1
	The eNB should be able to control whether a relay-capable UE should become a Relay UE or not. This is to correctly balance the number of Relay UEs in the cell and the resources used for relaying purposes. As indicated by the previous reply, broadcast signaling may be used to send e.g. threshold values for when to request to the eNB to become a Relay UE.

	IPCom
	1
	The eNB should be in charge of determining 

· the number of UE Relays per cell; and

· what UE is best suited to become a UE Relay.

For UE specific configuration dedicated signaling is needed.

We agree with Ericsson that for threshold provisioning (when to request to the eNB to become a Relay UE) broadcast signaling may be used.

	Fujitsu
	3
	If the relay in idle mode is supported during performing the relay discovery, it is obvious that broadcast signalling should be supported to inform the criteria to be a relay. In addition, dedicated signalling can be used for the goal of the optimization. For example, eNB can reconfigure one relay to stop the function of relay in the case that there are a great number of relays in the same area.

	NEC
	3
	eNB should be able to manage the candidate Relay UEs by dediated signaling or broadcast signaling.

	General Dynamics UK
	3
	Both dedicated and broadcast signaling should be allowed to provide greater flexibility.

	Panasonic
	2
	Dedicated signaling will not work for IDLE mode Relay capable UEs. Also, we don’t think that an IDLE mode Relay capable UE must already transition to RRC Connected to even start Acting as Relay (start sending Relay Discovery). Rather, transition to RRC Connected should be need based i.e. when there is (really) a remote UE to be served.

As for using Broadcast signaling it’s important to avoid excesive number of relays but there are already mechanisms that can do that e.g. based on persistence check the network already controls how many UEs access/ report him.

Further, we think Relay Activation/ Deactivation should be controlled by eNB to seek further relays (or to deactive them) based on real time requirements. In this respect, it’s not clear to us if the Pre-requisites are Broadcasted fulfilling also this real time requirement?

	Alcatel-Lucent
	4
	The original agreement uses the word “can”.  Hence in our view, there is also an option (4), where UEs can configure themselves to act as Relays as a baseline.

Our section 2.1.2 response for justifying why we do not consider RAN controlled pre-requisites to be necessary also applies here for relay initiation.

Another advantage of (4), is that it keeps relay initiation transparent to the eNB, thereby enabling operator to provide wider public safety relay coverage sooner by not necessitating eNB upgrades.

	Nokia Networks
	3
	This question is more about the signaling options for relay control rather than the level of network control (we already agreed that eNB controls whether a UE acts as a relay or not). A UE when it operates as a Relay UE shall be in connected state to be able to relay traffic. However a Relay UE may be in Idle state and advertise Relay services when no Remote UE is connected to it. So having both signaling options is beneficial.

However, we need to discuss further whether it is signaling to configure or command to activate? What would the signaling in SIB and dedicated message contain? I think we first need to decide the exact eNB involvement (i.e. level of decision making in eNB) in the relay initiation. Does eNB just decides to allow or not allow a UE to act as relay (i.e. more like authorization to act as relay) or does eNB decide exactly which UEs in a specific instance can act as a relay UE?

	Potevio
	1
	eNB shall control the number of relay UE and if the UE is subscribed as a relay UE, then eNB should use dedicated signaling to configure a UE working as a relay UE. 

As per Rapporteur’s note, option 1 is useful for Model A and option 2 is useful for Model B, however due to the lack of interface between eNB and Prose function, eNB doesn’t have the knowedge of the Model of a UE that is working in, therefore eNB can’t select option 1 or option 2 for Model A or Model B. 



	Kyocera
	1
	It’s beneficial that the eNB decide which potential Relay UE should initiate Relay operation, when more than one potential Relay UEs are around the concerned Remote UE.

	ITRI
	3 (for relay UE initiation);

1 (for whether a relay UE can be selected by remote UEs)
	In our view, the level of network control for relay UE initiation should be Option 3). For example, the eNB can use dedicated signaling to trigger a relay UE performing discovery announcement, whereas use broadcast signaling to trigger a relay UE monitoring relay discovery resources.  

However, the level of network control on whether a relay UE can be selected by remote UEs should be Option 1). For example, a relay UE may start monitoring relay discovery resources without dedicated signaling control, but only sends a discovery message in response to a received relay solicitation message after receiving a dedicated signaling from eNB. The reason is the relay discovery procedure may need to be performed periodically to determine whether a relay UE and a remote UE are still within the communication range of each other. In order to avoid potentially serious contention of discovery resources, the eNB should be able to decide whether a relay UE can be selected by remote UEs.

	Samsung
	3
	Reuse the mechanism defined in release 12 for SynchRef UE

	ETRI
	3
	Both signaling is needed for controlling Model A/B, and for flexibility. 

	Sony
	3
	Fine with either broadcast or dedicated configuration, or both. Dedicated signaling provides the best level of control for the network, clearly.

	Intel
	3
	We agree with Fujitsu’s observation above

	LGE
	1
	Basically, in order to avoid the situation that there are not enough relay UEs in a cell or there are too many relay UEs in a cell, it is deemed that control via a dedicated signaling should be the baseline. The behavior of the relay candidate UE is that the UE would connect to a network when a pre-requisite condition is met if the condition is defined.

We also think this issue is somewhat related to the issue in section 2.1.4. If the relay UE only performs discovery procedure only while in RRC connected state, it does not seem to be necessary to configure relay UE via broadcast signaling.

	BlackBerry
	1 and/or 2b
	Broadcast offers a simple solution tha can be used in idle mode, but network could be informed of which UEs are operating as relays. Dedicated signaling provides finer control means. 

Any option should be used in consistency with the requirements/policy set by network operator/ administrator - see Question 2 (which could limit the population of activated relays while using broadcast signaling).

	Huawei, HiSilicon
	1
	The eNB should control the candidate Relay UEs to act as Relay UEs by dedicated signaling. In this way, the eNB can control the number of the active Relay UEs and decide whether to allow a new relay UE. The UE can send the request message to the eNB only if its Uu link quality meets the configured pre-requisites, but it is up to the eNB to make the final decision.
Several companies seem to indicate above the option 1 would limit Idle mode UEs from acting as relays. We don’t see any limitation on that, since this only seems to apply to the discovery phase. By definition an Idle UE would need to connect to the network in order to relay any data. Therefore, option 1 seems sufficient.


Count:
Option 1: 10
Option 2: 1
Option 2b: 1
Option 3: 13
Option 4: 1
Proposal 3: UEs can be configured as Relay UE either via dedicated or via broadcast signalling (i.e. Option 3 is supported).
1.1.4. Supported RRC modes

It also needs to be decided in which RRC states a Relay UE can perform the relay discovery procedure. Note that when a remote UE is finally connected to a Relay UE it seems inevitable that the Relay UE needs to be RRC connected, as it needs to receive and forward data on the Uu link. However, there is also the case where the relay UE could be relaying only eMBMS traffic to remote UE(s), in which case the relay UE can remain in RRC_IDLE while operating as a relay.
Two options are possible:

Option 1) Relay UEs only can perform the relay discovery procedure while in RRC Connected

Option 2) Relay UEs can perform the relay discovery procedure both in RRC Connected and in RRC Idle.

For option 2, if it will be agreed that only dedicated signalling is supported to activate a Relay UE, this means that a UE will first of all need to be in/enter RRC Connected to be activated, but then it can continue performing the relay discovery procedure also when/if it goes back to idle.
	Company 
	Question 4: In which RRC states can a Relay UE perform the relay discovery procedure? 

	
	Option
	Detailed comments

	Qualcomm
	2
	Both RRC IDLE and RRC CONNECTED.

Both dedicated and broadcast mechanism are supported for relay activation. Similar to SynchRef of configuration of Rel-12.

	Interdigital
	2
	A relay should be able to perform discovery in RRC_IDLE to allow relay UEs which are relaying eMBMS traffic to stay in RRC_IDLE. 

Also, for the case of a relay UE which does not have any remote UEs yet connected to it, we should avoid imposing that that UE need to stay in RRC_CONNECTED to perform discovery.

	CATT
	1
	Considering the MCPTT latency requirement (R2-152321), it’s better for relay UEs to stay in CONNECTED.

	ZTE
	2
	We agree that a Relay UE should not be mandated to stay in connected just to perform discovery.

	Coolpad
	2)
	Agree with Qualcomm.

	Ericsson
	1
	Once the eNB has configured a UE to become a Relay UE, it should also be able to deconfigure it. Hence, the Relay UE must be in RRC_CONNECTED. This also implies that should the Relay UE go to RRC_IDLE (e.g. through RLF) the relay configuration is dropped.

	IPCom
	1
	Balancing the number of UE Relays per cell is important. The balancing operation requires activation as well as de-activation of the Relay UE functionality in certain UEs. For this, the (potential) Relay UE needs to reside in RRC CONNECTED mode of operation.

	Fujitsu
	2
	Considering the relay without any traffic in the Uu interface, it seems unnecessary to enforce the relay in idle mode to enter into the connected state for performing the relay discovery procedure. Additionally, allowing the relay in idle mode to perform the relay discovery procedure will align with the legacy behaviour.

	NEC
	2
	Agree with Qualcomm

	General Dynamics UK 
	2
	Agree with Qualcomm.

	Panasonic
	2
	

	Alcatel-Lucent
	2
	Agree with Fujitsu

	Nokia Networks
	2
	A Relay UE may also be in Idle mode and advertise Relay services (i.e. a discovery procedure) when no Remote UEs are connected to it. So discovery procedure can be performed in RRC_IDLE also.

	Potevio 
	2
	1) MBMS relay doesn’t require the UE to be RRC_CONNECTED.

2) If the relay UE has a connection with a remote UE, the relay UE will go to RRC_CONNECTED, in that case the eNB is able to deconfigure the relay UE.

	Kyocera
	1
	Agree with CATT.

	ITRI
	2
	

	Samsung
	2
	It seems undesirable that a relay that is just announcing that it is a relay, but not actally performing relaying, has to enter connected. 

	ETRI
	1
	The main role of UE-to-Network Relay is relaying via Uu link, so RRC_CONNECTED mode is beneficial for the management of Relay UE. 

Supporting RRC_IDLE mode would be helpful for eMBMS traffic relaying. However, Relaying UE has to employ more complex mechanisms to handle both RRC_CONNECTED/RRC_IDLE modes and indicate it to Remote UEs.

	Sony
	1
	In order to act as a relay the UE needs to be in RRC Connected. Allowing discovery in idle mode implies additional complexity for handling transition to RRC connected in order to provide the relay function, and it implies potential gap in service due to the delay in moving to RRC Connected when a remote UE wants to use the relay, particularly when remote UE is transitioning from in-coverage. Being in connected also allows a per-UE control as and when needed. Even for eMBMS case, although it’s possible to receive in Idle mode, it is questionable whether UE should be allowed to transmit (relay) in Idle mode as this may cause resource congestion without proper NW control.

	Intel
	2
	We think that both options need to be supported. Unless a significant problem in meeting MCPTT latency requirement has been identified, we think that relay operation (discovery) should be allowed in idle mode. 

	LGE
	1
	Option1 would be simpler.  

We think that the gain by allowing relay discovery procedure before finding first remote UE is not critical. In addition, establishing RRC connection with a remote UE introduces latency, and in the worst case RRC connection establishment may fail.

	BlackBerry
	1
	In most if not all cases (unicast bearers, uplink traffic,UE path registration…) the relay would have to be in RRC CONNECTED.

	Huawei, HiSilicon
	1
	In general, we agree with Ericsson on this point. However, it seems that again this question mey be somewhat ill posed. If we are strictly speaking about the realy discovery phase, it seems reasonable that idle UEs should be able to participate in discovery (e.g. monitoring for Mode B solicitation messages). However, during the phase of actual relay operation, there seems to be little value in allowing the relay UE to stay in idle mode, even if it is only relaying eMBMS traffic. Our concern is that in this could result in numerous idle UEs relaying eMBMS data in close proximity to each other.


Count:
Option 1: 9

Option 2: 14

A majority of the companies believe that Relay UEs can perform the relay discovery procedure both in RRC Connected and in RRC Idle. But there is also a valid comment that if the eNB has configured a UE to become a Relay UE, it should also be able to deconfigure it (so that it must be in RRC_CONNECTED). As a compromise the following proposal can be made:
Proposal 4: If Relay UEs are initiated by broadcast signaling, they can also perform relay discovery when in idle. If Relay UEs are initiated by dedicated signaling, they need to stay in connected to perform relay discovery (e.g. to allow the network to de-activate them if needed).
1.2. Relay UE discovery (in coverage)
At RAN2#90 it was agreed that a remote UE can decide when to start monitoring for relay discovery announcements (and that the discovery resources are provided by Rel-12 mechanisms). What needs to be further discussed is when the remote UE can start using resources for transmission purposes (only applicable for Model B relay discovery).

	· For relay discovery purposes from the remote UE, the monitoring and transmitting resources for discovery are provided by the eNB using the Rel-12 mechanisms (broadcast for idle mode and dedicated signalling for connected mode).   The remote UE can decide when to start monitoring.  It is FFS whether the eNB controls when the remote UE starts using or requesting the resources for transmission purposes (Model B).   


In general the network might want to control (i.e. limit) the transmission of solicitation messages, as they might impact other nodes in the network, i.e. the Relay UEs which would have to respond, consuming power and radio resources.

1.2.1. Supported RRC modes

One first thing to decide is in which RRC states a Remote UE can start transmitting relay discovery solicitation messages.

Two options are possible:

Option 1) Remote UEs only can start transmitting relay discovery solicitation messages while in RRC Connected (the idea behind this is that there seems to be no service continuity requirement for idle UEs in coverage to start looking for a potential Relay UE).
Option 2) Remote UEs can start transmitting relay discovery solicitation messages both in RRC Connected and in RRC Idle.
	Company 
	Question 5: In which RRC states can a Remote UE start transmitting relay discovery solicitation messages? 

	
	Option
	Detailed comments

	Qualcomm
	1
	RRC_CONNECED.

We also agree with rapporteur comment i.e. “the idea behind this is that there seems to be no service continuity requirement for idle UEs in coverage to start looking for a potential Relay UE”.

	Interdigital
	Option 1 as a baseline but option 2 to be considered/discussed
	We think it would be worth discussing the case of reducing service interruption for the case of eMBMS, where the remote UE would be in RRC_Idle.  In this case, we do not want to force the UE to move to connected mode for selection of a relay.



	CATT
	1
	Agree with rapporteur and Qualcomm.

	ZTE
	1 (as baseline, but 2 could also be considered)
	The comment from Interdigital seems to be a valid one and then also RRC Idle could be considered.

	Coolpad
	Option 1 as baseline and Option 2 could also be considered
	Agree with ZTE.

	Ericsson
	1
	As a UE in RRC_IDLE does not transmit/receive data, there is no need for a UE in RRC_IDLE to be transferred to a Relay UE. It needs first to enter RRC_CONNECTED state.

	IPCom
	2
	One reason for being in RRC Idle might be lack of coverage. If we go for 1 we would prevent UEs residing in bad coverage conditions from transmitting a relay discovery solicitation messages. Is this what we want to achieve?

	Fujitsu
	Option 1 as a baseline but option 2 to be considered
	Agree with Interdigital

	NEC
	1
	Agree with rapporteur and Qualcomm

	General Dynamics UK
	1 as baseline, 2 to be considered
	Agree with the comment from Interdigital.

	Panasonic
	Both (1 and 2)
	Already in Rel. 12, a network can force the UEs to come to Connected Mode first (e.g. by not broadcasting any Idle Common resources for discovery).

We are not aware why a UE in Idle Mode should not be allowed to send Discovery Solicitation. Is the intention of companies here that it must beforehand transition to RRC Connected even to send Discovery Solicitation? What if it does not get any response (no relays around/ available)? 

	Alcatel-Lucent
	2
	We have a similar concern to IPCom.  We should not be constraining Public Safety UEs from sending out solicitation messages when, for example, they are losing coverage as a consequence of moving out of the cell. 

We also appreciate, that there are special cases where connected mode is required to acquire resources since they are not available in idle mode, for example for type 2b discovery.

	Nokia Networks
	1
	Remote UE do not have to discover relay UE if remote UE is in idle state as idle state remote UE does not have any ongoing services. If there is no service continuity requirement for idle remote UE in-coverage to look for a relay UE then we should not spend time on optimizations for Rel-13.

	Potevio
	Option 1 as a baseline but option 2 to be considered/discussed
	Agree with Interdigital

	Kyocera
	1
	Agree with rapporteur and Qualcomm.

	ITRI
	1
	We wonder if the eMBMS traffic relaying from Uu interface to PC5 is supported in Rel-13.

	Samsung
	2
	Remote UE should follow the release 12 principles for transmitting the relay discovery message:  

RRC Idle UE: if TX resourecs are indicated in SIB 19, transmit in RRC idle. Otherwise, enter connected state and request for resources.

RRC Connected UE: Request resources

There is no benefit of restricting the remote UE to transmit solicitation message for discovering relay while it can transmit other discovery messages (e.g. to search group member, etc)

	ETRI
	1
	Agree with rapporteur and Qualcomm.

	Sony
	1
	Since UE anyway needs to be in RRC Connected to act as relay it seems more straightforward to consider only RRC Connected in Rel-13. Idle mode may be considered at a later time.

	Intel
	2
	We think that the remote UE will start monitoring relay announcement or sending relay discovery solicitation message based on upper layer indication. The RRC state for sending the discovery messages will depend on how relay discovery resource is configured. If it is configured in broadcast, then there need not be any restriction to perform relay discovery solicitation only in connected mode. 

	LGE
	1
	Relay service needs to be provided only when there is traffic to the UE. We would like to limit the hanging state that relay link is established but no actual traffic is transmitted.  

	BlackBerry
	2
	MBMS is one of the transmission technologies used for public safety. Similar QoE level should be expected by users irrespective of whether a unicast or a multicast bearer is selected.

Initiating discovery in Idle should not be precluded if connected mode is not required by resources configuration.

	Huawei, HiSilicon
	2
	At first glance, it would seem that option 1 should be sufficient for in-coverage UEs. However, we have some concern that some UEs that are technically in-coverage, but in very poor coverage conditions, may suffer significant latency if required to connect to the network before starting discovery.

Consider a UE in RRC_IDLE that wants to transmit packets. To minimize the latency for a remote UE to establish the connection to the network, the remote UE in RRC_IDLE should be able to start discovering relay UEs and connecting to a relay UE if its RSRP is below a threshold configured by the eNB.

With option 1, if the Uu radio link of the remote idle UE is rather poor, the latency may greatly increased if the remote UE needs to establish RRC connection and then be configured by the eNB to discover a relay.
We can view this scenario as being an exceptional case, similar to the exceptional cases considered for D2D communication in Rel. 12.


Count:
Option 1: 16
Option 2: 7 (+ 6 as a potential enhancement for the eMBMS case)
Another way to read results is:

- Exclude Idle mode: 10

- Consider Idle mode for the eMBMS case: 6

- Include Idle mode: 7
Proposal 5a: Remote UEs can only start transmitting relay discovery solicitation messages while in RRC Connected (i.e. Option 1 is supported).
Proposal 5b: A UE in RRC idle involved in eMBMS reception could move to connected mode when the Uu link quality goes below some threshold (e.g. the one discussed in question 6).
1.2.2. Pre-conditions for transmitting relay discovery solicitation messages
Apart from the supported RRC modes (discussed in the previous section), it can be discussed whether a Remote UE can start transmitting relay discovery solicitation messages at any time or only when some pre-conditions occur (besides having the information about the discovery resources).
The following pre-conditions for transmitting relay discovery solicitation messages could then be specified:
Pre-condition 0) No pre-condition needs to be specified. A remote UE (which knows the discovery resources) might decide by implementation means when to start transmitting relay discovery solicitation messages

Pre-condition 1) Uu link quality measurement at the UE (RSRP/RSRQ) below a specified/configured threshold 

Pre-condition 2) Specific network trigger to start transmitting relay discovery solicitation messages 

Pre-condition 3) [see Fujitsu proposal]
Pre-condition 4) Edge of network coverage detected

Pre-condition 5) … (companies are invited to add more, if needed)

	Company 
	Question 6: Which pre-condition(s) for transmitting relay discovery solicitation messages should be specified?

	
	List of pre-conditions
	Detailed comments

	Qualcomm
	Both preconditions 1 and 2
	We would like it to be consistent with relay UE activation.

	Interdigital
	Both preconditions 1 and 2
	The network should have some control of when the remote UE can transmit solicitation messages (to avoid that all in-coverage UEs transmit D2D messages unnecessarily).

Precondition 1 & 2 should both be used so solicitation is transmitted when the remote UE is moving out of coverage, but ensure that the network is aware of it.

Precondition 1 alone could be used to handle the RRC_IDLE case if we decide to consider the case of eMBMS (in section 2.2.1).



	CATT
	1
	Remote UE should start discovering relays only when it’s going out of coverage.
We wonder why the eNB would trigger the remote UE to transmit relay discovery message when it’s not going out of coverage.

	ZTE
	1
	For simplicity, only one precondition should be specified. The easiest seems to be Pre-condition 1.

	Coolpad
	1
	We share the view of ZTE.

	Ericsson
	2
	The network should have some control of when the Remote UE can transmit solicitation messages. With option 1 there is a risk that too many Remote UEs will start to transmit discovery solicitation messages in bad coverage situations. This could potentially diminish the relaying performance. To alleviate this situation, and since the UE is in RRC_CONNECTED (see previous question), dedicated signaling should be the preferred option. 

	IPCom
	1
	We agree with ZTE.

	Fujitsu
	1 and 3
	Remote UE can be allowed to send relay discovery solicitation messages when UE is going out of coverage, relay Uu channel quality is bad, or the battery of relay is running low. Therefore, besides Pre-condition 1, Pre-condition 3 also should  be added as follows:

Pre-condition 3: Uu link at the relay temporarily without connectivity or battery of relay is running low

The information related to Pre-condition 3 that has been agreed by SA to be included in relay discovery message will be sent by relay to the remote UE.

	NEC
	Both preconditions 1 and 2
	Precondition 1 is baseline but some NW control should also be considered.

	General Dynamics UK
	1
	Agree with ZTE.

	Panasonic
	1 and when possible 2 as well
	Use of Uu link must be maximized i.e. early migration/ Path Switch to PC5 must be avoided since Uu is more resource efficient.

Network trigger is desirable since network knows better if there are Relays around.

	Alcatel-Lucent
	0
	For Public Safety scenarios, the remote UE implementation can decide when to start transmitting relay discovery solicitation messages, taking into factors such as (1) and (2), as well as other factors best judged by the UE, such as mobility and application layer controlled service continuity.

	Nokia Networks
	0
	There could be many conditions if strict control is required but the simplest and most flexible option is to leave it to UE implementation. However, if some standardized trigger is to be specified then we prefer, as a second choice, the Pre-condition 1.

	Potevio
	1
	If the network is invoved as a trigger for the remote UE to initial the solicitation message, then the remote UE has to unnecessarily get to RRC_CONNECTED, which violate our point of view of 2.2.1

	Kyocera
	1, but OK with 2
	As a baseline, Pre-condition 1 should be suitable since it could define the cell-edge condition as similar with Rel-12. With regards to Pre-condition 2, if it’s assumed that the Remote UE sends the measurement reports but the eNB cannot find any target cell for handover, it may be beneficial to allow the eNB to instruct the initiation of relay discovery.

	ITRI
	1
	Agree with ZTE. 

	Samsung
	0
	Agree with Alcatel-Lucent and Nokia Networks that trigger to search relay can be left to UE implementation

	ETRI
	1, 2
	1) would be a baseline and 2) would be needed for allowing network control.

	Sony
	2
	In RRC Connected the relay is under NW control. As mentioned earlier, Uu link quality below a threshold is not suitable for some public safety use-cases such as basement coverage extension.

	Intel
	1 
	Precondition 1 is needed for the case the UE moving from in-coverage and likely to move out of coverage. We are trying to understand the benefit of network trigger/eNB control (precondition 2) for when the remote UE can send the relay discovery solicitation message. If it is related to congestion control, then we think that the use of scheduled discovery resource allocation, as already enabled in release 12, could address the problem. Additionally scheduled discovery resource allocation can be applied to all discovery transmissions and not just for solicitation messages. 

	LG
	1
	Pre-condition 1 might reduce the service interruption. We does not see any gain of network trigger.

	BlackBerry
	1, 2


4

	1 could be complemented with / substituted by the anticipation of a Radio Link Failure (e.g. based on T310 or T312 timers values).
Edge of coverage detected by the UE or the Network (in association to 1-2), otherwise a handover should be initiated by the network at the appropriate Uu signal threshold.

Note 1: Some pre-conditions may be enabled / disabled (e.g. by configuration) depending on network operator/administrator requirements/policy (similar to relay activation).

Note 2: Above pre-conditions should be applicable as triggers of relay discovery/ selection also if discovery Model A is used (even though it is understood that scope of 2.2 is model B).

	Huawei, HiSilicon
	1 as a minimum, 2 is also useful
	Pre-condition 1 can be used for the remote UE in RRC_IDLE to transmit relay discovery solicitations.

Pre-condition 1 and Pre-condition 2 can be used for the remote UE in RRC_CONNECTED to transmit discovery solicitations

In addition, if a remote UE can discover an existing relay UE (Mode A), this may obviate the need to transmit any discovery solicitations (Mode B)


Count:

Pre-condition 0) 3
Pre-condition 1) 18
Pre-condition 2) 10
Pre-condition 3) 1
Pre-condition 4) 1
Proposal 6: A remote UE may only transmit relay discovery solicitation messages if the Uu link quality at the UE is below a network configured threshold (i.e. pre-condition 1 is supported).
1.2.3. Need for separate discovery resource pool
A different issue (not related to the use of Model B) is whether the resource pool for relay discovery should be separate from that of non-Public Safety discovery. The reasons for having a separate pool for Public Safety related discovery procedures could be e.g. to reduce contention for relay discovery procedure from commercial applications and/or to define a shorter period for relay discovery procedure (to reduce the latency), while defining longer periods for commercial UEs (to improve power consumption).

Two options are possible:

Option 1) Reuse the same sidelink discovery resource pool used for commercial applications also for relay discovery
Option 2) Define a sidelink discovery resource pool specific for relay discovery. 
This concept could also be generalized to have different pools for different types of discovery messages.
	Company 
	Question 7: Which option should be adopted for the discovery resource pool?

	
	Option
	Detailed comments

	Qualcomm
	2
	We also agree with “This concept could also be generalized to have different pools for different types of discovery messages.”

	Interdigital
	2
	We think it would be beneficial to have a separate resource pool for relay discovery to better control the relay discovery message period and potentially reduce overall relay selection time.

	CATT
	2
	Agree with rapporteur and Qualcomm.

	ZTE
	2
	We agree it would be beneficial to have separate discovery resource pools for commercial applications and for relay discovery.

	Coolpad
	2)
	We prefer 2) as the collision may happen among PS and non-PS users.

	Ericsson
	2
	A separate pool specific for relay discovery can be accepted, but we are not sure about the technical merits of the proposed generalization as suggested by the rapporteur.

	IPCom
	2
	Defining a separate resource pool for relay discovery is fine with us. Currently, we see no need to go beyond two resource pools for discovery. Thus, the proposed generalization is questionable in our view.

	Fujitsu
	2
	We agree that different pools are configured for different types of discovery messages.

	NEC
	2
	There will be different requirements between a discovery for commercial use and a discovery for Relay detection use. So separate resource pool for the relay discovery should be able to be configured. In addition, this separation is also useful to avoid/save commercial ProSe UEs from decoding relay discovery messages for both security and UE processing/power consumption reasons.

	General Dynamics UK
	2
	We agree that it would be beneficial to have a separate resource pool for relay discovery.

	Panasonic
	2
	

	Alcatel-Lucent
	1 and 2
	We consider that as a baseline, option (1) should be available to facilitate early and wide coverage roll-out.

	Nokia Networks
	-
	The physical layer parameters for relay discovery and commercial discovery may not be the same, e.g. power control or CP, and hence it is not guaranteed that commercial and relay discovery can coexist in the same pool. Rel-12 already supports multiple discovery resource pools and we should leverage that to differentiate the pool for relay discovery and commercial discovery. Not choosing a specific option since the text beneath Option 2 is not clear whether it is part of Option 2 or not.

	Potevio
	2
	Different scenario may require separate pool. 

	Kyocera
	2
	Agree with rapporteur and Qualcomm.

	ITRI
	2
	

	Samsung
	2
	Separate discovery pool with shorter discovery period can enable faster discovery 

	ETRI
	2
	Different requirements between PS and non-PS would be easily implemented by using separate pool.

	Sony
	2
	In order to avoid a resource shortage due to commercial applications there should be a separate pool for relay.

	Intel
	2
	We agree that it would be beneficial to have a separate specific resource pool for relay discovery. We think the generalization may not be necessary as it may cause underutilization of resources and signalling overhead.

	LGE
	2
	To have a separate pool for relay would be beneficial to avoid contention between commercial discovery and PS discovery, if commercial discovery and PS discovery could happen on the same carrier frequency.   

	BlackBerry
	2
	Relays being a noteworthy feature for public safety applications, this would justify independant pools for avoiding resources contention caused by commercial usage.

	Huawei, HiSilicon
	2
	To reduce the latency of relay discovery, RAN2 needs to discuss if some new resource pools supporting shorter discovery periods need to be specified.
One question is whether such a resource pool should be dedicated to relay UE discovery, or should be used for public safety discovery in general


Count:

Option 1) 1
Option 2) 23
Proposal 7: A sidelink discovery resource pool specific for relay discovery shall be defined (i.e. Option 2 is supported, without any further generalization of the concept).
1.3. Relay UE selection/re-selection (in coverage)

For relay UE selection/re-selection the following agreements were reached at RAN2#89bis and RAN2#90.

	RAN2#89:

· The remote UE can take radio level measurements of the PC5 radio link quality.  

· For out-of-coverage, the radio level measurements can be used by the remote UE together other higher layer criteria to perform relay selection.   

· For in-coverage, it is FFS how these measurements are used (e.g. the measurements can be used by the UE to perform selection similar to out-of-coverage case, or they can be reported to the eNB).    

· FFS how reselection is handled and who performs reselection decision.  FFS if Uu link quality is required for selection/reselection purposes.

RAN2#90:

· UE relay reselection is supported.  For out-of-coverage, the criteria for reselection is based on PC5 measurements (RSRP or other RAN1 agreed measurements) and higher layer criteria.   The relay reselection can be triggered by the remote UE.  Whether and how the relay UE can also trigger a reselection is FFS. 


Relay UE selection/re-selection aspects (in coverage) are further investigated in the following (with the exception of whether Uu link quality should be considered or not for relay UE selection/re-selection purposes, which is left to a separate discussion).

1.3.1. Higher layer criteria for relay UE selection / re-selection

The details of the PC5 radio link quality to be considered for relay UE selection/re-selection (e.g. SL RSRP, SL RSRQ) could be left to RAN1. And whether the Uu link quality should also be considered is also left to a separate discussion.

What could be discussed is which other (non-physical layer related) criteria should be considered for relay UE selection/re-selection.

At least the following options seem possible:

Option 0) No other information 

Option 1) Connectivity details provided by the Relay UE (e.g. APN information / PLMN identity)

Option 2) Relay UE load level (which would have to be included in the discovery message)
Option 3) … (companies are invited to add more, if needed)

	Company 
	Question 8: Which higher layer criteria for relay UE selection / reselection should be considered?

	
	Option
	Detailed comments

	Qualcomm
	0, No other information
	Option 1 is part of SA2 discussion.

For simplicity we can ignore option 2 as well, because it is just an optimization. Relay UE can always reject the connection request when it is over laoaded.

In general RAN should focus on defining the physical layer criteria. The higher layers can select relay UE among the set of UEs that meet the physical layer criteria. 

	Interdigital
	1
	As in the case of out-of-coverage, connectivity details (as specified in SA2) should be part of the relay selection decision.  Use of these in making the selection will be restricted to layers above RAN.

	CATT
	0
	Higher layer criteria should be discussed by other groups.

	ZTE
	2
	Agree with Qualcomm that Option 1 needs to be discussed in SA2. However Option 2 is in RAN scope and it would be beneficial to support it.

	Coolpad
	1&2
	For 2, we think it would be good to indicate the Uu load information as well.

	Ericsson
	0
	We can accept option 0 for the sake of progress.

	IPCom
	2 and 3
	We think the Relay UE selection process would benefit from the following two indications:

· Relay UE load level; and

· Uu load level.

The former would be “higher layer information”, the latter would be “RAN information”.

	Fujitsu
	2
	The loading information of reley is useful to perform the relay selection.

	NEC
	0
	The higher layer criteria should be treated by other WGs (e.g. SA2).

	General Dynamics UK
	0
	Agree with Qualcomm that Option 1 is part of the SA2 discussion.

Regarding Option 2, we see no clear benefit to including information on load level in the discovery message. Once the relay UE is fully loaded then it would stop announcing and reject any further connection requests. 

	Panasonic
	1, 2, 3
	All (or as many) pre-requisites from 2.1.2 and detailed Load level information (one/ both direction; overloaded for specific services or all etc.) to enable a good decision at Remote UE to select the most stable Relay.

	Alcatel-Lucent
	0
	Agree with Qualcomm/CATT/Ericsson/NEC/General.

Option (1) is under SA2 (TR.23.713) scope.

	Nokia Networks
	-
	The higher layer criteria for relay selection are out of scope of RAN2. Option-2 should not be discussed under this question if it is RAN related.

	Potevio
	0
	Model A: the overloaded relay UE simply does not to send discovery message

Model B: the overloaded relay UE simply does not response the solicitation message of the remote UE.

Then option 2 is not needed 
Option 1 is SA2 scope. 

	Kyocera
	0
	Option 1 is out of RAN2 scope at this point. Although Option 2 is useful for the relay UE (re-)selection, it’s used within the relay UE itself and no need to be provided to the Remote UE. 

	ITRI
	-
	Agree with Nokia Networks.

	Samsung
	0
	Remote UE selects relay purely based on PC5 radio link quality i.e. no additional factors are considered (apart from possibly filtering out inaccessible relays based on upper layer info decided by other WGs)

	ETRI
	2
	Option 2 would be an optimization for overload situation.

	Sony
	0
	

	Intel
	0/1
	Option 0 is acceptable from RAN2 perspective and we do not need to discuss the upper layer criteria in any detail. However, we understand that there will be some upper layer criteria specified by SA2, specifically they have agreed upon the Relay Service Code which must be checked.

	LGE
	0
	Even we go for option0, RAN2 needs to discuss how UE can finally select a relay with both RAN criterioa and upper layer criteria  being applied. This needs discussion on modeling. 

	BlackBerry
	1, 2
	TBD if these can/should be evaluated at discovery time or at relay selection - may need to be supported at SA2 level.

See also Note 2 in answer to Question 6 above.

	Huawei, HiSilicon
	0 is preferred
	Option-1 should be in scope of SA2. 
Load information is useful.  However, it is not clear if this needs to be part of the discovery message. Load management seems related to admission control, and may be managed by the network by enabling/disabling candidate relay UEs to add more relay traffic. 


Count:

Option 0) 13
Option 1) 5
Option 2) 7

Proposal 8: No other RAN2-specified higher layer criteria for relay UE selection / reselection shall be considered (i.e. Option 0 is supported). However, some upper layer criteria specified by SA2 shall be taken into account (e.g. the Relay Service Code must be checked).

1.3.2. Level of network control for relay UE selection
Regarding the level of network control for relay UE selection, the following options are possible:

Option 1) A remote UE autonomously selects a relay UE based on PC5 radio link quality thresholds which are UE implementation specific / known by pre-configuration (i.e. a remote UE in coverage behaves exactly as when out of coverage)
Option 2) A remote UE autonomously selects a relay UE based on PC5 radio link quality thresholds (and potentially other parameters) provided in SIB
Option 3) A remote UE autonomously selects a relay UE based on PC5 radio link quality thresholds (and potentially other parameters) provided in dedicated signalling
Option 4) A remote UE provides the eNB with measurement reports related to the PC5 radio link quality of discovered relay UEs and the eNB performs the relay UE selection for the remote UE, sending “a message” to the remote UE (which kind of message is further discussed in Section 2.4)
	Company 
	Question 9: Which network control level option should be defined for relay UE selection?

	
	Option
	Detailed comments

	Qualcomm
	We prefer option 4. However for the sake of progress we are fine with combination of option 2 and 3
	Combination of option 2 and 3 means that both broadcast and dedicated signaling are supported.

	Interdigital
	Option 4 and potentially option 2.
	Option 4 should be adopted as eNB selection of the relay would allow the eNB to distribute the remote UEs to different relays.  It would also follow existing connected mode mobility procedures.

To avoid sending excessive measurements to the eNB, only measurement reports of the relay UEs with the appropriate connectivity information (APN, etc) as determined from the discovery messages by the remote UE should be forwarded to the eNB.

When the UE is IDLE mode with the eNB (eMBMS case only), it would select a relay based on Option 2 in order to avoid the need to move to RRC_CONNECTED for relay selection – see 2.2.2.



	CATT
	At least 2
	As baseline, the remote UE should be able to select the relay when the Uu channel quality degrades rapidly for the UE to receive the dedicated signalling.

	ZTE 
	4 (first preference) or 2
	The connection of a remote UE (in coverage) to a relay UE should be under network control. The best alternative is to leave also the relay UE selection to tight network control (Option 4). Other options are only acceptable (with a second preference for Option 2) in combination with alternative 2 in the next section.

	Coolpad
	At least 4
	When in coverage, option 4 can be supported in order to allow eNB to influence the relay selection of remote UE for load balancing purpose.

	Ericsson
	4
	If the relay selection procedure were to look like a handover parts of existing implementations can be reused which is beneficial. Therefore, upon receiving measurement report from the UE containing the list of candidate Relay UEs, the eNB can select the most appropriate Relay UE. This selection is left for eNB implementation but could be based on e.g. the current Relay UE buffer status (in order to balance the relay load) and Relay UE to network channel conditions. This solution also allows for the eNB keeping track of the number of Remote UEs per Relay UE.

	IPCom
	2
	If needed (i.e. if the quality of the Uu link deteriorates quickly) a remote UE may choose to autonomously select a relay UE based on

· PC5 radio link quality thresholds;

· Load indication (cf. our answer to question 8 above); and
· potentially other parameters provided in SIB.

	Fujitsu
	At least 4
	When Uu channel quality of th remote UE is weak, the remote UE can be handed over to neighbour cell or access to one relay. Whether the in-coverage remote UE should be handed over or access to the relay depends on the comparison of the measurement results of the neighbour cells and relays. According to the legacy system, it is more suitable that whether the remote UE should be handed over or relayed should be decided by eNB.

	NEC
	Option2/3 or 4
	If a remote UE autonomously selects a relay UE, Option 2 or 3 is preferable.  On the other hand, a relay UE selection by eNB (Option4) is also acceptable.

	General Dynamics UK
	2
	Option 2 is preferred as a baseline.

	Panasonic
	Prefer 4
	

	Alcatel-Lucent
	1
	Since option (1) must by definition be supported by out-of-coverage UEs, it is recommended that this option also be available to remote UEs when no alternative option is supported.  As a baseline, we prefer the same behavior for in-coverage and out-of-coverage.

The value of options (2) and (3) is not clear, as compared to (1) the only obvious value is to make it harder for “in-coverage” UEs to connect to Relay UEs compared to out-of-coverage UEs, so as to minimize “less critical” Relay UE load.  However, if as per section 2.3.1, Relay UEs support an option to send some indication of loading, then PS Remote UE implementation can be expected to make that decision combined with knowledge of its mobility and “incoverage” status.    In addition, any thresholds broadcast will be generalized for all relay UEs present even though different relays could be in very different scenarios (cell edge compared with near cell center coverage hole).

For option (4) it is not clear to us how the eNB can aid the relay selection with the measurement reports, without adding significant complexity and signaling delays.

	Nokia Networks
	1
	Option 1 is the simplest solution. Don't see the benefit of tight network control just for the sake of relay load balancing. Other UE based optimizations could be introduced in a future release if such load balancing is desired. 

	Potevio
	At least 2
	As the baseline, UE autonomously selection is the simpliest approach. Option 4 is too complex, and given the progress, it is best to select option 2 in Rel_13. 

	Kyocera
	4, but it needs more discussion on who reports PC5 radio link quality.
	The eNB should perform the relay UE selection for the Remote UE. For the case of relay discovery model B, we’re wondering if the Relay UE can report to the eNB the PC5 radio link quality instead of the Remote UE, although the Remote UE may report the Uu radio link quality to the eNB. 

	ITRI
	4
	Agree with Ericsson.

	Samsung
	1
	Agree with Alcatel-Lucent and Nokia Networks

	ETRI
	4
	If Remote UE is in RRC_CONNECTED state, Option 4 can be easily supported by using the connection between eNB and Remote UE.

	Sony
	1/2/3
	For simplicity option 1 should be the baseline but providing/overriding default thresholds in SIB or dedicated signalling should also be relatively straightforward. eNB anyway configures a UE whether or not it can act as a relay so this seems a sufficient level of NW control. Additionally, it would be useful to include Uu link quality criteria – e.g. best PC5 link quality among the UEs with highest Uu link quality.

	Intel
	Option 2 or 3
	We prefer solution option 2 or 3. We feel that option 4 would introduce significant signalling overhead for limited benefit over option 2 or 3.

	LGE
	2 (or 3)
	Option2 (or 3) is simple enough to make it work. We do not need to significantly increase eNB complexity that cannot be avoid by option4. In case relay experiences problems due to remote UEs (e.g. high load), it can suspend (part of) its relay services. 

	LGE
	2 
	Option2 is simple enough to make it work. We do not need to significantly increase eNB complexity that could be introduced by option4. Once relay experiences problems due to remote UEs (e.g. load), it can stop (part of) its relay services. 

	BlackBerry
	At least 1 (see note) and 2.



4
	These options may complement each other (1) would equally apply to OoC and IC UEs, 2) to IC/Idle or connected UEs, while 3) requires UE to be connected UEs).

Note: 1 is required for OoC. UE implementation and pre-configuration are significantly different approaches. Some PS carriers may prefer the latter as leading to a predictable behaviour. 

Network selection based on measurements reports is an alternative option that can be considered if UE is in connected mode / NMO. In this case the network may trigger relay discovery / measurements.

	Huawei, HiSilicon
	At least 2, and potentially 3
	By configuring the threshold, the network can control the transmission efficiency between the relay UE and the remote UE. Then a remote UE with good PC5 radio link and poor Uu link can be switched to relay path.
It is not clear to us if there would be sufficient value from option 4, since there is currently no feedback or closed loop control for the PC5 interface. Therefore, if the PC5 radio quality is “good enough” this would seem to be sufficient, and additional measurements and optimization procedures may not provide much value. However, some simple criteria may be specified to define remote UE behaivor, such as selecting the best relay UE meeting the selection criteria.


Count:

Option 1) 4
Option 2/3) 12 (6 times Option 2 is combined with Option 3)
Option 4) 12 (in 2 cases Option 2 can also be accepted)
Proposal 9: Further discuss whether:

· A remote UE autonomously selects a relay UE based on PC5 radio link quality thresholds (provided in SIB or dedicated signalling), or
· A remote UE provides the eNB with measurement reports related to the PC5 radio link quality of discovered relay UEs and the eNB performs the relay UE selection for the remote UE (i.e. Option 4 is supported)
1.3.2.1. Alternatives in case of remote UE autonomous relay UE selection

If it is decided that the relay UE selection is autonomously performed by the remote UE (i.e. options 1, 2 or 3 for Q9 above are finally selected), then one of the two following alternatives also needs to be defined:

Alternative 1) After the remote UE autonomous relay UE selection, the remote UE initiates the secure layer-2 link association with the relay UE without informing nor receiving authorization from the eNB.
Alternative 2) After the remote UE autonomous relay UE selection, the remote UE informs the eNB and receives the authorization from the eNB before initiating the secure layer-2 link association with the relay UE.
Alternative 3) After having completed the secure layer-2 link association with the relay UE, the remote UE informs the eNB.

	Company 
	Question 10: Which alternative should be defined in case of remote UE autonomous relay UE selection?

	
	Alternative
	Detailed comments

	Qualcomm
	2
	Due to this new question, which covers the main part of new option 4 added by Qualcomm for question 2.4.1 we have accordingly changed our preference for question 2.4.1.

	Interdigital
	2
	If the eNB does not perform selection, we think that at least it should authorize the UE to start L2 link establishment once selection is performed.

	CATT
	1
	If the Uu channel quality degrades rapidly, the remote UE may not be able to receive the authorization.

	ZTE
	2
	Same comment as Interdigital

	Coolpad
	1
	We share the view of CATT.

	Ericsson
	2
	It is beneficial for the system if the eNB knows the Remote UE-Relay UE association.

	IPCom
	1
	The remote UE might not be able to use the Uu link for option 2 anymore (as CATT explained).

	Fujitsu
	2
	We agree with Interdigital

	NEC
	2
	For security reason to avoid link association with any malicious UE, it would be good to obtain authorization from the eNB/NW first after the autonomous Relay UE selection.

	General Dynamics UK
	1
	Agree with CATT.

	Panasonic
	2
	At least ‘informing’ and receiving a ‘go ahead’ is important. It’s not clear what “authorization” means in this context??

	Alcatel-Lucent
	1
	We agree with CATT.

In addition, an advantage of keeping this process transparent to the eNB, it that is allows wider roll-out of this feature sooner, as eNB will not need to be upgraded.

	Nokia Networks
	1
	As per the latest interim draft 23.303, Section 5.4.5.2 (Establishment of secure layer-2 link over PC5), there is no authorization steps shown involving eNB. 23.303 says that Direct Communication Request trigger mutual authentication between the two UEs (but nothing is mentioned about authorization). So, before deciding on tis issue SA2/SA3 must be consulted whether eNB needs to authorize the establishment of secure layer-2 link association. Authorization and authentication for remote UE can be done by upper layers in core network or even application layer. In our view there is no need for eNB to authorize the secure L2 link establishment between remote and relay UE. The eNB authorization is only feasible for in-coverage remote UE. We should aim to have common solution for both InC and OoC remote UE.

	Potevio
	
	We think the remote UE authorization requirement is up to SA2/RAN3’decision.

	Kyocera
	2
	Agree with Interdigital. 

	Samsung
	1
	There is no requirement for eNB to authorise the relay operation.

	ETRI
	2
	We agree with Interdigital.

	Sony
	1
	Remote UE should select a relay when losing coverage so option 2 doesn’t seem to be a reliable approach (as mentioned by CATT). Aditionally, this implies a different procedure compared to a UE already out of coverage, we would prefer to keep the procedures the same.

	Intel
	1
	We think alternative 1 is sufficient in order to define consistent behavior between in-coverage and OoC case and also agree to CATT’s comment. Moreover, the authorization may be defined and taken care of at the higher layer. 

	LGE
	1
	We think it is good to have consistency between different coverage scenarios, as mentioned by intel. 

	BlackBerry
	1, 2, 3
	We are fine with any of these options

	Huawei, HiSilicon
	1
	We think that the eNB should control the relay UE, and also set the radio conditions that a remote UE should meet before trying to engage in discovery and connect to a relay UE. However, once the remote UE has met these criteria, we don’t see a strong justification for the eNB to control which relay UE a remote UE should select. The authorization of the remote UE should be performed in upper layers and should be discussed in SA2/3.


Count:

Alternative 1) 12
Alternative 2) 10
Alternative 3) 1
Proposal 10: Further discuss whether (in case of remote UE autonomous relay UE selection):
· After the remote UE autonomous relay UE selection, the remote UE initiates the secure layer-2 link association with the relay UE without informing nor receiving authorization from the eNB (i.e. Alternative 1), or
· After the remote UE autonomous relay UE selection, the remote UE informs the eNB and receives the authorization from the eNB before initiating the secure layer-2 link association with the relay UE (i.e. Alternative 2)
1.3.3. Support for relay UE re-selection (in coverage)
The following options seem possible in terms of support for relay UE re-selection, for remote UEs in coverage.

Option 1) Relay UE re-selection for remote UEs in coverage is not supported. If the PC5 quality of the initially selected relay UE worsens and the remote UE is still in network coverage, the remote UE should rather (re)connect to the network via the Uu interface.
Option 2) Relay UE re-selection for remote UEs in coverage is supported before the remote UE initiates transmitting data over the PC5 link. After PC5 transmission is started relay UE re-selection is no longer possible so that, if the PC5 quality of relay UE worsens and the remote UE is still in network coverage, the remote UE should rather (re)connect to the network via the Uu interface.
This option assumes that the start time for actually transmitting data over the PC5 link could happen well after relay UE selection and the establishment of a layer-2 link with the relay UE, e.g. if option 1 or 2 in section 2.4.1 are supported. If the remote UE shall immediately start transmitting data over the PC5 link after relay UE selection and establishment of a layer-2 link with the relay UE (i.e. option 3 in section 2.4.1) then this option 2 is not applicable.
Option 3) Relay UE re-selection for Remote UEs in coverage is supported with no restrictions, i.e. also after initial transmission over PC5.
	Company
	Question 11: Which level of support should be considered for relay UE re-selection in coverage?

	
	Option
	Detailed comments

	Ericsson
	Option 1
	During the work, the reason to allow a UE in coverage to connect to a Relay UE has been to minimize service interruption for the UE which is expected to soon be out of coverage. If it turns out that the Remote UE was not going out of coverage, it is probably better for it to re-attach to the network. Relay UE re-selection in coverage creates problems if the target Relay UE belongs to another eNB than the source Relay UE.

	ZTE
	2 (preferred) or 1
	In our view, the selection of a relay UE and the establishment of a layer-2 link with such a relay UE while a remote UE is in coverage could be useful to prepare a “backup solution” in advance, but the remote UE should continue transmitting over the Uu interface as long as possible (e.g. until the Uu link at the remote UE remains above a specified/configured threshold, see option 2 in section 2.4.1). In this case it makes sense that such a “backup solution” is always the best possible one, i.e. relay UE re-selection before data transmission over PC5 should be supported (option 2). On the other hand, if it will be agreed that the remote UE shall immediately start transmitting data over the PC5 link after relay UE selection (and establishment of a layer-2 link with the relay UE) then we would agree with Ericsson that relay UE re-selection in coverage is probably not needed (option 1).

	Fujitsu
	3
	If the remote UE access to a high-speed relay, it seems necessary for the remote UE to perform relay reselect because both Uu link and PC5 link are not good.

	Panasonic
	2 (preferred) or 1
	Use of Uu link should be maximized (over PC5) since communication over Uu is much more efficient (bps/ Hertz). In this principle, the UE should come back to Uu when Uu is sustainable again and/ or PC5 link quality has worsened.

	Alcatel-Lucent
	3
	We do not believe in imposing RAN restrictions on when in-coverage Relay re-selection can occur.  We believe that the implementation of Public Safety UEs can be trusted to make the best re-selection decisions without RAN controls.

For example, there may be scenarios where only after connecting to one relay that the remote UE sees another relay (e.g. initiated later) to which it has a higher affinity to (perhaps based on application layer prioritized Relay Service Codes).

	Nokia Networks
	-
	This seems to address a corner case where the remote UE has selected the relay but not yet started using the relay path. Such corner case optimizations can be done after we get a baseline solution for UE-to-NW Relays agreed. We at least need to wait for an agreement on path switching aspects first.

	Potevio
	3
	Even some companies prefer to select a low mobility relay UE in 2.1.2, however, the relay UE movement is unexpected by the remote UE, thus the PC5 quality may degrade before the remote UE moves out of coverage. a

	Kyocera
	1
	Agree with Ericsson that relay UE re-selection likely happen outside of coverage. So it would not be necessary to support for relay UE re-selection in coverage.

	ITRI
	-
	Agree with Nokia Networks.

	ETRI
	3
	To provide service continuity, option 3 would be a best approach. 

	Sony
	3
	UE needs to select of a new relay UE when communication is lost with original relay (e.g. PC5 quality is below a threshold) – in other words “reselection” is needed.

	Intel
	3
	This option is needed for Out-of-coverage case and hence we prefer that the solution be consistent between in-coverage and out-of-coverage cases. Option 2 is not fully clear to us as it defines a mixed behavior where reselection is allowed before data transfer starts on PC5 but not after it starts on PC5 - we are not clear why the starting of data transfer should affect the ability to reselect a relay.

	LGE
	3
	Option3 allows consistent UE behavior for remote UE in coverage and out of coverage.   

	BlackBerry
	3
	If it is acknowledged that there are conditions (e.g. Uu link quality below a predefined threshold) under which a UE in coverage shall receive PS service through a relay (i.e. NMO-R) rather than directly through the network (i.e. NMO), then it should be possible to reselect another relay under the same conditions. 

	Huawei, HiSilicon
	3
	The relay re-selection should be allowed if the Uu link quality of the remote UE meets the pre-condition configured by the eNB. However, the preference should always be to reconnect to the network using the Uu interface. The criteria for reconnection on the Uu interface should be configured by the eNB.


Count:

Option 1) 2
Option 2) 2
Option 3) 9
A majority of the companies believe that Relay UE re-selection for Remote UEs in coverage should be supported with no restrictions, i.e. also after initial transmission over PC5. However in this case a few aspects need to be clarified:

· Is the Remote UE expected to remain in RRC Connected through the different Relay UE re-selections, also after initial transmission over PC5? If yes, why/until when? If not (i.e. if the Remote UE is expected to move to idle some time after the initial transmission over PC5), why/under which conditions should the Remote UE look for another Relay UE rather than attempting to (re)connect to the network? (considering that the UE is still in coverage, i.e. it has a suitable serving cell)
Proposal 11: Further discuss the implications of allowing Relay UE re-selection for Remote UEs in coverage with no restrictions (also after initial transmission over PC5).
1.3.3.1. Triggers for relay UE re-selection 

Based on previous discussions, if relay UE re-selection is supported (i.e. options 2 or 3 in section 2.3.3 are selected) there are at least the following possible triggers for relay UE re-selection.

Option 1) The remote UE detects that the PC5 (and Uu, depending on the outcome of a separate discussion) link quality for the currently selected relay UE is lower than a threshold
Option 2) The remote UE receives a PC5 connection release message or similar indication from the relay UE (which could be overloaded or experiencing a bad quality on either the PC5 or Uu interfaces)
Option 3) Upper layer request 
Option 4) … (companies are invited to add more, if needed)
	Company 
	Question 12: Which trigger(s) should be considered for relay UE reselection?

	
	Option
	Detailed comments

	Qualcomm
	Both option 1 and option 2
	We assume both PC5 and Uu link quality are considered in option 1 if that is not the intention then we prefer new option which consideres both PC5 and Uu link quality.

	Interdigital
	 Both option 1 and option 2
	Option 1 should be supported as it was agreed in RAN2 90 that the remote UE should be able to trigger reselection, and that the reselection should be based on PC5 measurements.

Option 2 should be supported for the reasons given by the rapporteur (to inform remote UEs when a relay is overloaded or experiencing bad quality on Uu/PC5).  In addition option 2 could also be used when the eNB disables the relay UE from acting as a relay (based on any of the criteria in 2.1.2).

	CATT
	1, 2
	Both options are useful.

	ZTE
	1 & 2
	Same comment as Interdigital

	Coolpad
	1 & 2
	Same comment as Interdigital, CATT and ZTE.

	Ericsson
	N/A
	

	Fujitsu
	Both option1 and option 2
	Both PC5 and Uu channel quality should be considered in the trigger condition of relay reselection.

	NEC
	1, 2
	Agree with Interdigital

	General Dynamics UK
	1 & 2
	Agree with Interdigital.

	Panasonic
	1 & 2
	Option 2 could originate because of relay UE being overloaded or falling below the Pre-requisites (like battery going weak, mobility, Uu link quality between the relay and eNB etc.)



	Alcatel-Lucent
	1, 2, 3
	Both options (1) & (2) are considered useful, but as mentioned within our response to the previous question, there may be other factors (e.g. prioritized Relay Service Codes) that lead a remote UE to re-select relays.

	Nokia Networks
	-
	Since 2.3.3 talks about a corner case the existence of which depends on the decision on path switching start time and since we prefer to decide on the path switching aspects first we prefer to discuss this issue later if needed.

	Potevio
	1&2
	Both of these two scenarios are needed. 

	Kyocera
	1, 2
	Agree with Interdigital. 

	ETRI
	1,2 
	Both option would be helpful.

	Sony
	1 and 2
	

	Intel
	1 & 2
	We agree with Interdigital. However, option 2 depends on SA2 decision (i.e. whether PC5 signalling protocol supports a release message from relay UE to  the remote UE ). 

	LGE
	1 & 3 
	We think that the latter part of option 2 will anyway lead to option 3 

	BlackBerry
	1, 2
	Same views as Qualcomm and Interdigital + conditions to enter / stay in NMO-R should equally apply (UE in coverage).

	Huawei, HiSilicon
	1, 2
	Agree with Interdigital. Both options 1 and 2 should be supported.


Count:

Option 1) 18
Option 2) 17
Option 3) 2
Proposal 12: Option 1& 2 are supported, i.e. the possible triggers for relay UE re-selection in coverage (if supported) are: 

· The remote UE detects that the PC5 (and Uu, depending on the outcome of a separate discussion) link quality for the currently selected relay UE is lower than a threshold 
· The remote UE receives a PC5 connection release message or similar indication from the relay UE (which could be overloaded or experiencing a bad quality on either the PC5 or Uu interfaces)

1.3.4. Level of network control for relay UE re-selection

Rapporteur’s note: This section is provided in case companies envisage different levels of network control for relay UE selection and re-selection (if relay UE re-selection is to be supported).

Regarding the level of network control for relay UE re-selection, the following options are possible:

Option 1) A remote UE autonomously re-selects a relay UE based on PC5 radio link quality thresholds which are UE implementation specific / known by pre-configuration (i.e. a remote UE in coverage behaves exactly as when out of coverage)
Option 2) A remote UE autonomously re-selects  a relay UE based on PC5 radio link quality thresholds (and potentially other parameters) provided in SIB
Option 3) A remote UE autonomously re-selects  a relay UE based on PC5 radio link quality thresholds (and potentially other parameters) provided in dedicated signalling
Option 4) A remote UE provides the eNB with measurement reports related to the PC5 radio link quality of discovered relay UEs and the eNB performs the relay UE re-selection for the remote UE, sending “a message” to the remote UE (which kind of message is further discussed in Section 2.4)

	Company 
	Question 13: Which network control level option should be defined for relay UE re-selection?

	
	Option
	Detailed comments

	Qualcomm
	Option 1 is preferred. We can also accept Option 2 as a compromise.
	A remote UE may no longer be able to communicate with the eNB thereby making Options 3 & 4 infeasible in some cases.  Even if Options 3 & 4 are feasible the delay in getting connected to a eNB (which may not be the original eNB) maybe too high.

	Interdigital
	Option 2 and option 4
	Our opinion is the same as 2.3.2 (relay selection when in-coverage) – if the UE is in coverage, the reselection should operate the same way as selection.



	CATT
	1
	Since the remote UE would select the relay only when it’s about to leave the coverage, we think the in coverage relay re-selection is not a common case and don’t need to introduce specific procedure for this case. Even if this case happens, the remote UE could reuse the out of coverage re-selection rule.

	ZTE
	4 (first preference) or 2
	Same comment as Interdigital

	Coolpad
	At least option 4
	When in coverage, option 4 can be supported in order to allow eNB to influence the relay selection of remote UE for load balancing purpose.

	Ericsson
	N/A
	Since we do not think Relay UE reselection in coverage should be supported, we do not have a view on this question. If a Remote UE in coverage detects that the connection to its Relay UE is bad, it is probably better for it to re-attach to the network. After all, it is in coverage.

	Fujitsu
	At least option 4
	The operation of relay reselection should be same as relay selection since the remote is still in coverage.

	NEC
	Option2/3 or 4
	For security reason to avoid link association with any malicious UE, it would be good to obtain authorization from the eNB/NW first after the autonomous Relay UE selection.

	General Dynamics UK
	2
	As for 2.3.2

However we agree with CATT that relay reselection while the remote UE is still within coverage would likely not be a common case.

	Panasonic
	Prefer Option 1; 2 is a stretch but acceptable (depending on details)
	Reselection has to be supported also for real out of coverage UEs that are communicating using Relay. So, option 3 and 4 does not work.

Option 2 requires, Relay forwarding and reforwarding (at SIB changes) the SIB content  – can be avoided. 

	Alcatel-Lucent
	1
	Aligned with CATT.

	Nokia Networks
	1
	No need for tight network control. In general align solutions for selection and reselection and between in-coverage and out-of-coverage scenarios.

	Potevio
	At least 2
	For option 1, pre-configuration applies out of coverage scenario

Option 4 is too complex. 

	Kyocera
	1, but OK with 2 as option. 
	Agree with Qualcomm and CATT that the relay UE re-selection likely happen outside of coverage. We think if the Remote UE can communicate with the eNB (i.e., Option 4) then it may be better to establish Uu link again rather than to maintain PC5 link for relaying. 

	Samsung
	1
	Same as relay selection

	ETRI
	4
	eNB’s control would be needed for in-coverage scenario.

	Sony
	1/2/3
	Same as for initial selection

	Intel
	Option 2 and 3
	We think that options 2 and 3 would be suitable, and consistent with our preference for Relay UE selection.

	LG
	2 (+3)
	To be consistent with our preference for selection case

	BlackBerry
	At least 1 (see note) and 2.

4
	These options may complement each other (1) would equally apply to OoC and IC UEs, 2) to IC/Idle or connected UEs, while 3) requires UE to be connected UEs).

Note: 1 is required for OoC. UE implementation and pre-configuration are significantly different approaches. Some PS carriers may prefer the latter as leading to a predictable behaviour. 

+ Thresholds may be propagated by the relay…

Only for UEs in connected mode

	Huawei, HiSilicon
	At least 2 and potentially 3
	Same comments as for relay selection.


Count:

Option 1) 8
Option 2) 12
Option 3) 5

Option 4) 7
A number of preferences for Option 1 are related to the comment that relay UE re-selection might be needed when the remote UE is no longer in coverage. In this case Option 1 is in fact the only feasible one, and it was already agreed (i.e. for relay UE re-selection out of coverage).

Based on the detailed comments, for actual relay UE re-selection in coverage (if supported) the following tentative proposal is suggested:

Proposal 13: For relay UE re-selection in coverage (if supported) the same level of network control agreed for initial relay UE selection in coverage (see Proposal 9) shall be supported.
1.3.4.1. Alternatives in case of remote UE autonomous relay UE re-selection

If it is decided that the relay UE re-selection is autonomously performed by the remote UE (i.e. options 1, 2 or 3 for Q12 above are finally selected), then one of the two following alternatives also needs to be defined:

Alternative 1) After the remote UE autonomous relay UE re-selection, the remote UE initiates the secure layer-2 link association with the relay UE without informing and receiving authorization from the eNB.
Alternative 2) After the remote UE autonomous relay UE re-selection, the remote UE informs the eNB and receives the authorization from the eNB before initiating the secure layer-2 link association with the relay UE.
Alternative 3) After having completed the secure layer-2 link association with the relay UE, the remote UE informs the eNB.
	Company 
	Question 14: Which alternative should be defined in case of remote UE autonomous relay UE re-selection?

	
	Alternative
	Detailed comments

	Qualcomm
	1
	A remote UE may no longer be able to communicate with the eNB thereby making alternative 2 infeasible in some cases. Even if alternative 2 is feasible but we think that as UE already got authorization from eNB as part of first time it started communication with first relay, so we think no need to get authorization again.

	Interdigital
	1
	Agree with QC.  In addition, we should avoid excessive signaling with the eNB in the case of reselection.  In this case, the UE may as well be told which relay to reselect to if reselection is required.  

	CATT
	1
	Agree with Qualcomm.

	ZTE
	2
	Also for this we believe that relay UE reselection should operate in the same way as the initial relay UE selection.

	Coolpad
	1
	Agree with Qualcomm.

	Fujitsu
	1
	The authorization from eNB is not limited to first relay.

	NEC
	2
	As mentioned in Question 10, this establishment scheme should align with the Relay selection and the Relay reselection.

	General Dynamics UK
	1
	As for initial relay selection.

	Panasonic
	When possible 2 otherwise 1
	Agree with QC but as in our response to Q.10 we wonder what is “authorization”. However, in order to receive/ transmit data, eNB should know where the remote UE is currently belonging to.

	Alcatel-Lucent
	1
	Agree with Qualcomm.

	Nokia Networks
	1
	As per the latest interim draft 23.303, Section 5.4.5.2 (Establishment of secure layer-2 link over PC5), there is no authorization steps shown involving eNB. 23.303 says that Direct Communication Request trigger mutual authentication between the two UEs (but nothing is mentioned about authorization). So, before deciding on tis issue SA2/SA3 must be consulted whether eNB needs to authorize the establishment of secure layer-2 link association. Authorization and authentication for remote UE can be done by upper layers in core network or even application layer. In our view there is no need for eNB to authorize the secure L2 link establishment between remote and relay UE. The eNB authorization is only feasible for in-coverage remote UE. We should aim to have common solution for both InC and OoC remote UE

	Potevio
	
	As our comment in 2.3.2.1, the authorization of network requirement is SA2/RAN3’s decision

	Kyocera
	1
	Agree with Qualcomm. 

	Samsung
	1
	There is no requirement for eNB to authorise the relay operation.

	ETRI
	2
	Agree with ZTE.

	Sony
	1
	Same as initial selection.

	Intel
	1
	We think option 1 is suitable as the authorization can be taken care at the higher layers.

	LG
	1
	To be consistent with our preference for selection.

	BlackBerry
	1, 2, 3
	We are fine with any of these options - see Q10

	Huawei, HiSilicon
	1
	Same comments as for relay selection.


Count:

Alternative 1) 15
Alternative 2) 5
Alternative 3) 1

A majority of the companies support alternative 1, in many cases to be consistent with the preference expressed for relay UE selection. Also in this case the following tentative proposal is suggested:
Proposal 14: In case of remote UE autonomous relay UE re-selection in coverage (if supported), the same alternative agreed for initial relay UE selection in coverage (see Proposal 10) shall be supported.
1.4. AS involvement in the “path switch” between Uu and PC5, or between PC5 and PC5 (if applicable)
Section 2.4.1 addresses the start time for transmitting data over the PC5 link. Section 2.4.2 addresses the stop time for transmitting data over the Uu link. “Which” traffic should be sent over the PC5 link is briefly discussed in Section 2.4.3.

1.4.1. Start time for transmitting data over the PC5 link
Regarding the start time for transmitting over the PC5 link, the following options seem possible:

Option 1) After having successfully established a layer-2 link with a relay UE, a remote UE may autonomously decide if and when to start transmitting data over the PC5 link, based on UE implementation. 

This implies no standardized AS involvement in the decision. 
Note that this can apply for any level of network control for relay UE selection / re-selection discussed in sections 2.3.2 and 2.3.4. In case of Option 4, it means that the message sent by the eNB to the remote UE is a sort of “assistance message” that only indicates to the remote UE which relay UE to select and consider for a potential transmission over PC5, without any requirement on when or if such transmission should take place. 
Option 2) After having successfully established a layer-2 link with a relay UE, a remote UE should start transmitting data over the PC5 link if the Uu link quality at the remote UE falls below a specified/configured threshold. 


This implies some UE AS involvement in the decision. 

Also in this case this can apply for any level of network control for relay UE selection / re-selection discussed in sections 2.3.2 and 2.3.4. In case of Option 4, it means that the message sent by the eNB to the remote UE is a sort of “assistance message” that only indicates to the remote UE which relay UE to select and consider for a potential transmission over PC5, which should take place only when/if certain Uu radio conditions occur.
Option 3) After having successfully established a layer-2 link with a relay UE, a remote UE should immediately start transmitting data over the PC5 link.
In this case, if Option 4 in sections 2.3.2 and 2.3.4 is considered, it means that the message sent by the eNB to the remote UE is more a “command message” that indicates to the remote UE which relay UE to select and also to immediately start data transmission over PC5.

Rapporteur’s note: In any case it seems that such a “command message” should not be a legacy “handover message”, e.g. because no context would be transferred to the Relay UE, the core network would not be informed, etc.
Option 4) … (companies are invited to add more, if needed)
	Company 
	Question 15: Which option should be considered to define the start time for transmitting data over the PC5 link?

	
	Option
	Detailed comments

	Qualcomm
	1
	Due to new question 2.3.2.1 we select option 1 for alignment.

	Interdigital
	2 or 3
	We think option 2 results in the best scenario for reducting service interruption while ensuring that we do not ping-pong between PC5 and Uu connection due to temporary Uu connection issues, or Uu signal quality degradations that are not sufficient to require a relay.  However, option 3 is also ok for us for simplicity sake.

	CATT
	3
	If the path switching is delayed, the PC5 and Uu channel condition may change. When the remote UE wants to route the traffic, the selected relay may not fulfill the requirement, which results in interruption.

	ZTE
	2 (preferred) or 1
	Option 3 (combined with Option 2 in the next section) would trigger a number of unnecessary “path switches” from Uu to PC5, e.g. also in cases where the UE could safely continue transmitting over the Uu interface.

	Coolpad
	1
	We think it is better to leave it for UE implementation.

	Ericsson
	3
	In Option 1 and 2, the eNB cannot know when exactly in time the Remote UE will switch the traffic to the Relay UE. This might for instance imply that the eNB keeps schedule the UE both in UL and DL, while the UE would like to start transmitting over the PC5. Handling such situation might be complex in both UE and eNB.

	IPCom
	3
	We agree with Ericsson.

	Fujitsu
	3
	eNB should know when the remote UE begins to transmit the data by PC5.

	NEC
	3
	To avoid ping-pong path switch between Uu and sidelink, something threshold for triggering data transmission on PC5.

	General Dynamics UK
	2 or 3
	Agree with Interdigital.

	Panasonic
	2 preferred
	To maximize Uu link usage (Uu is more efficient than PC5).

A further question is: Does the eNB not need to know about the Path switch at least to flush its buffer (if not for start sending DL packets via Relay)? Or, do companies assume if this is completely transparent to eNB and taken care in “upper layers”?

	Alcatel-Lucent
	1
	Agree with Coolpad.

	Nokia Networks
	1 or 3
	Avoid complex standardized solutions. Either we avoid a “dual path situation” for the remote UE during a transition period or we leave it up to UE implementation.

	Potevio
	3
	The remote UE start to select a relay UE when the Uu interface quality is low, if the remote UE keeps transmitting in Uu interface, this may leads to package loss if it goes out of coverage, or waste radio resources due to higher MCS. 

	Kyocera
	3
	We think Question 15 needs more clarification whether it assumes the data is on a specific bearer or throughout all bearers. 

It seems to us that “Path Switch” implies how the eNB manages/associates the radio bearers (towards either the Remote UE or the Relay UE) with the concerned E-RAB (towards the Remote UE). In this sense, Option 3 is more consistent with the existing handover procedure, i.e., after the handover command the UE cannot send the UL data towards the source-eNB. 

	ITRI
	3
	

	Samsung
	1
	Leave it upto UE implementation

	ETRI
	3
	Option 3 would reduce complexity.

	Sony
	1
	

	Intel
	1/3
	Option 1 would allow UE flexibility especially if there are other upper layer considerations; we are ok with option 3 of switching immediately as well. No additional AS control is required for these options; There may be additional complexity with specifying option 3 due to inter-layer interaction; option 2 is not necessary as the Uu link quality threshold is already taken care of in starting the relay discovery and selection process process.



	LGE
	1
	No special AS involvement needs to be specified. But we note that the registration of new IP address to the application server would be anyway triggered. 

	BlackBerry
	3
	Under the assumption that relay discovery / selection has been triggered by Uu radio or other conditions (see Question 6), then option 2 should not be needed (thresholds should avoid ping-pong transitions in case of fast radio condition fluctuations).

	Huawei, HiSilicon
	2
	The network should be able to control when to switch the traffic of remote UEs from Uu to PC5. The eNB can configure a RSRP threshold, if the RSRP of the remote UE is less than the threshold, then the UE can switch its traffic from Uu to PC5.  If the eNB configures the traffic switching threshold larger than the threshold for the UE to start discovering relay, then the remote UE can switch its traffic immediately after relay selection and association. It is also possible for the eNB to configure the traffic switching threshold less than threshold for UE to start relay discovery, then the remote UE can first select a relay for backup to minimize the latency, and switch the traffic from Uu to PC5 only if the Uu RSRP meets the traffic switching condition.


Count:

Option 1) 9
Option 2) 5
Option 3) 14
14 company views support Option 3, i.e. that after having successfully established a layer-2 link with a relay UE, a remote UE should immediately start transmitting data over the PC5 link. Other 14 views support alternative solutions where the path switch to PC5 can start well after having successfully established a layer-2 link with a relay UE (based on UE implementation for 9 companies and based on some specified/configured threshold for 5 other companies).
If the path switch to PC5 starts immediately after layer-2 link establishment, considering that the Uu interface should likely be prioritized over PC5 (being more efficient) as long as the Uu link remains suitable, this means that the relay UE selection / layer-2 link establishment / path switch to PC5 should all happen “at the very end” (i.e. right before the Uu quality becomes too bad), potentially making the timing of this combined procedure quite critical. On the other hand, if path switch to PC5 can start at a later point in time, this implies that relay UE selection / layer-2 link establishment can happen even before the Uu quality becomes too bad, relaxing the timing requirement for these procedures.
Proposal 15: Discuss whether there is a criticality (from the timing point of view) in performing relay UE selection / layer-2 link establishment / path switch to PC5 all at once. If no real problem is expected, specify that, after having successfully established a layer-2 link with a relay UE, a remote UE should immediately start transmitting data over the PC5 link. 
1.4.2. Stop time for transmitting data over the Uu link
Regarding the stop time for transmitting over the Uu link, the following options seem possible:

Option 1) No mechanism is introduced to specify when transmission over the Uu link should stop (the transmission over the Uu link in the cell continues until RLF, handover to a different cell or until there is no further data to send).

  Note that this would exploit Rel-12 capabilities to simultaneously transmit on  both the Uu and PC5 interfaces. 

Option 2) A UE should stop transmitting data over the Uu link as soon as it starts transmitting over the PC5 link.
Option 3) A UE should stop transmitting data over the Uu link shortly after it starts transmitting over the PC5 link (exact mechanism is TBD).
Option 4) … (companies are invited to add more, if needed)
	Company 
	Question 16: Which option should be considered to define the stop time for transmitting data over the Uu link?

	
	Option
	Detailed comments

	Qualcomm
	2
	For simplicity we prefer option 2 i.e. either all data goes through Uu or all data goes through PC5. In rel-12 off course Uu and PC5 can be used simultaneously; however in case of relay even though PC5 is used but ultimately this data is supposed to go through Uu. We donot see any reason to maintain two paths and send part of the data over one interface and part of the data over another interface.

	Interdigital
	1
	We think that no stop time needs to be specified for transmission over the Uu link, as the application will move the public safety traffic to the relay based on a start time (defined in 2.4.1).  Other non-public safety traffic will continue to behave as today (continues to go over the Uu link until RLF).  

	CATT
	2
	Agree with Qualcomm.

	ZTE
	1 (preferred) or 3 (if a simple mechanism is identified) 
	To ensure service continuity a remote UE would need to perform a number of higher layer tasks on the PC5 interface (first of all get a new IP address via the relay UE, etc.) while still being engaged in data transmission over Uu, to be able to finally switch to PC5 when needed without introducing any gaps. From Access Stratum perspective these tasks correspond to user plane transmission over PC5. Option 2 does not allow this and then does not fully support service continuity. Option 1 (and 3) allows this. Furthermore it also seems easier to specify and it would simply rely on existing Rel-12 capabilities.

	Coolpad
	1
	We prefer option 1) and didn’t see any big problems if no stop time are specified.

	Ericsson
	2 / 3
	There seems to be no clear benefit in keeping both interfaces in use in parallel. Moreover, Option 1 adds complexity might imply higher scheduling resource consumption, and UE power consumption.

We note that option 3 on the previous question together with option 2 on this question creates a solution similar to RRC Release with redirect. This may allow for existing functionalities to be reused.

That said, option 2 is very strict and uses the phrase “as soon as it starts transmitting over PC5”. From the response from ZTE we understand that a brief period of overlap should be allowed in order to setup the PC5 connection. But once PC5 is set up, data transmission over Uu should cease.

	IPCom
	3
	In general, it would be good to only have one link at any given time (either over Uu or over PC5). However, a short tranisition period is needed (for the reasons ZTE mentioned above).

	Fujitsu
	3
	It is reasonable to stop the data transmission in Uu link after the necessary information has been prepared for PC5.

	NEC
	2
	Agree with Qualcomm

	General Dynamics UK
	3
	Agree with ZTE – a short transition period is needed.

	Panasonic
	2
	For simplicity since the UE cannot use 2 IP address destinations


	Alcatel-Lucent
	1
	We assume that the UE application layer will perform the path switch based on lower layer indication.

	Nokia Networks
	1 or 2
	Avoid complex standardized solutions. Either we avoid a “dual path situation” for the remote UE during a transition period or we leave it up to UE implementation.

	Potevio
	2
	In option 2, the UE should stop transmitting data over the Uu link after the transition is done. 

	Kyocera
	2
	We think Question 16 also needs more clarification whether it assumes the data is on a specific bearer or throughout all bearers. 

Agree with Qualcomm, if assuming only single bearer. If the two radio paths belonging to a bearer are in-use simulteneously, it’s seen as the split bearer in Dual Connectivity, which is out of this WI scope. 

Make sense of Interdigital comment, if assuming the multiple data are belonging to different bearers. 

	ITRI
	3
	

	Samsung
	1
	Leave it upto UE implementation

	ETRI
	2
	Option 2 would be simple and straightforward approach.

	Sony
	2
	Agree with QC

	Intel 
	1
	We think that the stop time for Uu transmission is based on upper layer decision. AS does not have control over this. Hence access stratum specification requirements are necessary. We agree with ZTE’s views. 

	LG
	1
	No special AS involvement needs to be specified. Upper layer behaviors would naturally determine AS benaviors. 

	BlackBerry 
	1
	The application should determine when transmission over the old path has to be stopped.

	Huawei, HiSilicon
	2 is preferred
	The remote UE may not be able to transmit both Uu and PC5, considering the Uu and PC5 may be on different frequencies.


Count:

Option 1) 9
Option 2) 11

Option 3) 6
11 companies think that a UE should stop transmitting data over the Uu link as soon as it starts transmitting over the PC5 link. However a majority of the companies think that there should be the possibility for simultaneous transmission over Uu and PC5 (indefinite/left to UE implementation for 9 companies or at least temporary/based on some newly defined mechanism for 6 other companies).
Proposal 16: Allow a remote UE to continue transmitting data over the Uu link after it starts transmitting over the PC5 link (further details of the mechanism are TBD).
1.4.3. Which traffic over PC5
So far there is no concept of Public Safety bearer, so it seems not possible to discriminate between Public Safety and non Public Safety services. This means that so far there is no restriction on the traffic types that a Public Safety UE can transmit over the PC5 link to a Relay UE. Which packet priorities should be considered on the PC5 link for the different bearers needs to be addressed of course, but this in not in scope of this discussion. And also if it will be decided that some traffic types should not be transmitted via a Relay UE, this should probably not be decided in RAN2 / affect the Access Stratum.
	Company 
	Question 17: Is there a need to further discuss in RAN2 which traffic types should or should not be transmitted over the PC5 link to a Relay UE?

	
	Option (Y/N)
	Detailed comments

	Qualcomm
	N
	For simplicity we prefer either all data goes through Uu or all data goes through PC5.

	Interdigital
	N
	We are of the opinion that public safety traffic will be moved to the relay UE, but that non-public safety traffic may continue to be transmitted overy the Uu link.  We agree with the Rapporteur that for this case: “this should probably not be decided in RAN2/affect the Access Stratum”.

	CATT
	N
	It’s impossible to discriminate between PS and NPS services for now. It’s simple to switch all data to the relay.

	ZTE
	N
	This discussion seems not to be in RAN2 scope.

	Coolpad
	N
	We share the view of ZTE that this may not be in scope of RAN2 discussion.

	Ericsson 
	N
	

	IPCom
	N
	We agree with Qualcomm.

	Fujitsu
	N
	All available data in UE should be transmitted in one link.

	NEC
	N
	This would be out of RAN2 scope

	General Dynamics UK
	N
	Out of RAN2 scope.

	Panasonic
	N
	With the assumption that all data coming from a PS device is for Public Safety (bearers); should be verified though with SA groups – since a wrong assumption will in the end affect system performance.


	Alcatel-Lucent
	N
	The nature of traffic is beyond the scope of RAN2.

	Nokia Networks
	N
	This is not a RAN2 issue.

	Potevio
	N
	Out of the scope of RAN2

	Kyocera
	N
	The higher layer seems more suitable to consider this question. 

	ITRI
	N
	

	Samsung 
	N
	The ProSe UE-to-Network Relay provides generic L3 forwarding function that can relay any type of IP traffic that is relevant for public safety communication. However, which IP traffic is relevant for PS communication is not in scope of RAN2.

	ETRI
	N
	

	Sony
	N
	

	Intel
	N
	This is out of scope for RAN2. 

	LG
	N
	

	BlackBerry 
	N
	Subject to further architecture/service related decisions by SA2/SA6 that would impact relay procedures…

	Huawei, HiSilicon
	N
	This topic seems to be out of the scope of RAN2. If only a subset of traffic flows are to be relayed over the PC5 interface, this seems to be service level functionality, and hence should be addressed by NAS.


Proposal 17a: RAN2 does not need to discuss which traffic types should or should not be transmitted over the PC5 link to a Relay UE.

A related additional proposal (not specifically addressed by Question 17) could be the following:
Proposal 17b: If it is decided (by other groups) that some traffic types should not be transmitted via a Relay UE, no specific solution needs to be defined by RAN2: in case of a path switch to PC5 the not allowed traffic types will be stopped (transparently to the Access Stratum).
3. Summary and conclusions
Proposal 1a: Discuss the following radio related aspects of the different relay discovery models:

· If model A is used, which is the periodicity for sending relay discovery announcements? Should this be controlled by the eNB? (e.g. through the configuration of the relay discovery resource pool?)

· If model B is used, even if from application layer point of view there is one solicitation message and potentially one response message, should we consider repetitions for such messages for redundancy reasons? Should this be controlled by NAS or AS layer?

· If a remote UE supposed to use model B receives an unsolicited relay discovery response message (with a suitable Relay Service Code, from a relay UE which responded to another remote UE solicitation), is this sufficient to consider the relay UE as discovered or should the remote UE issue another solicitation message?
· Should an active relay UE (i.e. relaying some traffic) configured with model B also make periodic relay discovery announcements (i.e. according to model A) to facilitate discovery by other remote UEs? 
Proposal 1b: Take a final decision whether the relay discovery model is known/controlled or not by the eNB.

Proposal 2a: If UEs are configured as Relay UE via broadcast signalling, the eNB may broadcast a minimum and/or a maximum Uu link quality (RSRP/RSRQ) thresholds that UEs need to respect to autonomously start acting as relay UEs. 

Proposal 2b: If UEs are configured as Relay UE via dedicated signalling, the eNB may still broadcast a minimum and/or a maximum Uu link quality (RSRP/RSRQ) thresholds that UEs need to respect before indicating their availability to act as a relay UE.
Proposal 3: UEs can be configured as Relay UE either via dedicated or via broadcast signalling.
Proposal 4: If Relay UEs are initiated by broadcast signaling, they can also perform relay discovery when in idle. If Relay UEs are initiated by dedicated signaling, they need to stay in connected to perform relay discovery (e.g. to allow the network to de-activate them if needed).
Proposal 5a: Remote UEs can only start transmitting relay discovery solicitation messages while in RRC Connected.
Proposal 5b: A UE in RRC idle involved in eMBMS reception could move to connected mode when the Uu link quality goes below some threshold.
Proposal 6: A remote UE may only transmit relay discovery solicitation messages if the Uu link quality at the UE is below a network configured threshold.
Proposal 7: A sidelink discovery resource pool specific for relay discovery shall be defined.

Proposal 8: No other RAN2-specified higher layer criteria for relay UE selection / reselection shall be considered. However, some upper layer criteria specified by SA2 shall be taken into account (e.g. the Relay Service Code must be checked).
Proposal 9: Further discuss whether:

· A remote UE autonomously selects a relay UE based on PC5 radio link quality thresholds (provided in SIB or dedicated signalling), or
· A remote UE provides the eNB with measurement reports related to the PC5 radio link quality of discovered relay UEs and the eNB performs the relay UE selection for the remote UE
Proposal 10: Further discuss whether (in case of remote UE autonomous relay UE selection):
· After the remote UE autonomous relay UE selection, the remote UE initiates the secure layer-2 link association with the relay UE without informing nor receiving authorization from the eNB, or
· After the remote UE autonomous relay UE selection, the remote UE informs the eNB and receives the authorization from the eNB before initiating the secure layer-2 link association with the relay UE
Proposal 11: Further discuss the implications of allowing Relay UE re-selection for Remote UEs in coverage with no restrictions (also after initial transmission over PC5). For instance:
· Is the Remote UE expected to remain in RRC Connected through the different Relay UE re-selections, also after initial transmission over PC5? If yes, why/until when? If not (i.e. if the Remote UE is expected to move to idle some time after the initial transmission over PC5), why/under which conditions should the Remote UE look for another Relay UE rather than attempting to (re)connect to the network? (considering that the UE is still in coverage, i.e. it has a suitable serving cell)

Proposal 12: The possible triggers for relay UE re-selection in coverage (if supported) are: 

· The remote UE detects that the PC5 (and Uu, depending on the outcome of a separate discussion) link quality for the currently selected relay UE is lower than a threshold 
· The remote UE receives a PC5 connection release message or similar indication from the relay UE (which could be overloaded or experiencing a bad quality on either the PC5 or Uu interfaces)
Proposal 13: For relay UE re-selection in coverage (if supported) the same level of network control agreed for initial relay UE selection in coverage (see Proposal 9) shall be supported.
Proposal 14: In case of remote UE autonomous relay UE re-selection in coverage (if supported), the same alternative agreed for initial relay UE selection in coverage (see Proposal 10) shall be supported.

Proposal 15: Discuss whether there is a criticality (from the timing point of view) in performing relay UE selection / layer-2 link establishment / path switch to PC5 all at once. If no real problem is expected, specify that, after having successfully established a layer-2 link with a relay UE, a remote UE should immediately start transmitting data over the PC5 link.

Proposal 16: Allow a remote UE to continue transmitting data over the Uu link after it starts transmitting over the PC5 link (further details of the mechanism are TBD).
Proposal 17a: RAN2 does not need to discuss which traffic types should or should not be transmitted over the PC5 link to a Relay UE.
Proposal 17b: If it is decided (by other groups) that some traffic types should not be transmitted via a Relay UE, no specific solution needs to be defined by RAN2: in case of a path switch to PC5 the not allowed traffic types will be stopped (transparently to the Access Stratum).
