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Introduction
The recent work on Rel-15 FeD2D SI enhanced the Rel-13 UE-to-Newark Relay from a Layer 3 solution to a Layer 2 solution. As a result of it, besides the legacy direct Uu-based connection, a UE can access a network via a PC5-relayed connection, so that the EPS bearer of remote UE is carried by the radio bearer of relay UE. 
This contribution focuses on the radio bearer (SRB and DRB) establishment procedure.
[bookmark: _Ref178064866]Discussion
In this section, different steps for connection establishment via L2 UE-to-Network relay are summarized, where implementation alternative(s) for each step is provided as well, with pros and cons analysis.
Step 1: PC5 resource acquisition 
This step is for relay UE and remote UE to get available resources for PC5 activity (discovery, communication), so it is unnecessary for non-3GPP type connection between remote and relay UE. Three alternatives are provided in Rel-13:
· Pre-configuration: This is applicable to remote UE when out of coverage (for both communication and discovery);
· System information: This is applicable to RRC_IDLE UE when in coverage
· SIB19 for discovery, for both relay UE and remote UE
· SIB18 for communication, only for remote UE
· Dedicated RRC signalling: This is applicable to RRC_CONNECTED UE when in coverage (for both communication and discovery, and for both relay UE and remote UE);
[bookmark: _Toc481504292][bookmark: _Toc481506975][bookmark: _Toc481586287][bookmark: _Toc481744033][bookmark: _Toc481763240]Rel-13 sidelink relay feature controls PC5 resource availability using pre-configuration, system information and dedicated RRC signalling.
Based on the observation above, if Pre-configuration / SIB19 includes available discovery configuration, remote UE and relay UE can start discovery procedure without RRC connection with network. 
However, according to TS 36.331 [1], before sidelink communication is started, at least relay UE has to establish RRC connection with network, and asks for sidelink communication configuration from network[footnoteRef:1].  [1:  The interaction with NAS is left to UE implementation.] 

	5.10.10.2	AS-conditions for relay related sidelink communication transmission by sidelink relay UE
A UE capable of sidelink relay UE operation shall inform upper layers that it is configured with radio resources that can be used for relay related sidelink communication transmission if the following conditions are met:
1>	if in RRC_CONNECTED; and if the UE is configured with commTxResources; and the UE is configured with commTxAllowRelayDedicated set to true;



[bookmark: _Toc481504293][bookmark: _Ref481506531][bookmark: _Toc481506976][bookmark: _Toc481586288][bookmark: _Toc481744034][bookmark: _Toc481763241]Rel-13 sidelink relay feature enforces relay UE to be in RRC_CONNECTED state for sidelink communication with remote UE.
Although the ‘always RRC_CONNECTED’ requirement allows more network control on relay functionality, it increases the power consumption of relay UE.
[bookmark: _Toc481506983][bookmark: _Toc481507104][bookmark: _Toc481586294][bookmark: _Toc481744040][bookmark: _Toc481763247]Reuse Rel-13 solution of relay related sidelink discovery resource configuration for Rel-15 FeD2D.
[bookmark: _Toc481506984][bookmark: _Toc481507105][bookmark: _Toc481586295][bookmark: _Toc481744041][bookmark: _Toc481763248]RAN2 discuss whether relay UE is allowed to be in RRC_IDLE for relay related sidelink communication in Rel-15 FeD2D.
Step 2: Direct connection establishment 
After this, sidelink communication between remote UE and relay UE can be started, to complete the direct link setup / keep-alive / release / authentication procedure by exchanging PC5 signalling message[footnoteRef:2]. Afterwards, the remote UE and relay UE enters into ‘linked’ stated on PC5 interface. The state of PC5 interface is however independent of RRC state, i.e., relay and remote UE can be in RRC_IDLE state, in case there is no signalling / data to exchange with network.  [2:  This is limited to PC5 interface, and similar procedure for WLAN or Bluetooth is out of the scope of 3GPP.] 

Step 3: Radio bearer establishment
In Rel-13, L3 UE-to-network relay UE would establish PDN connection for relaying during
· Initial attach: According to TS 23.303 [2], “The ProSe UE-to-Network Relay performs initial E-UTRAN Attach (if not already attached) and/or establishes a PDN connection for relaying (if no appropriate PDN connection for this relaying exists).”
· After PC5 one-to-one link establishment: According to TS 23.303 [2], “If there is no PDN connection associated with the ProSe Relay UE ID or an additional PDN connection for relaying is needed, the ProSe UE-to-Network Relay initiates a new PDN connection establishment procedure for relaying.”
In FeD2D, it is the radio bearer of relay UE instead of the whole PDN connection that is needed to implement the layer 2 relaying functionality. Therefore, compared to Rel-13 where both control plane and user plane are always needed to implement Layer 3 relaying functionality, it might be only SRB which is needed to carry remote UE RRC / NAS signalling, but DRB is not needed. There are different cases in terms of necessity of relay UE radio bearer:
A. Only SRB (signalling radio bearer) is needed, e.g., for procedure (of remote UE) like TAU (Tracking Area Update), yet DRB is not.
B. Both SRB and DRB are needed, e.g., when user plane data delivery is needed, for procedure (of remote UE) like Attach and Service Request. Furthermore, this case can be further differentiated by whether 
· B1: Just default bearer is needed;
· B2: Dedicated bearer(s) are needed as well;
[bookmark: _Toc481763242]Instead of PDN connection for Layer 3 UE-to-network relaying functionality, it is the radio bearer that is needed for Layer 2 UE-to-network relaying functionality.
[bookmark: _Toc481504295][bookmark: _Toc481506978][bookmark: _Toc481586290][bookmark: _Toc481744036][bookmark: _Toc481763243]For Layer 2 UE-to-Network relay UE, different bearers may be needed for remote UE message forwarding.
Step 3.1: SRB establishment by relay UE
As mentioned in Observation 2, if reusing Rel-13 solution, there is always SRB established by relay UE, before sidelink communication with remote UE, i.e., no need to further establish one.
Or if allow the relay UE to be in RRC_IDLE state, SRB establishment would be needed if not exist. In legacy LTE system, RRCConnectionRequest message can be used to establish SRB1, in order for relay UE to forward RRC / NAS signalling of remote UE to network. Since SRB is to needed in all cases, any message from remote UE arriving at relay UE, if it is targeting at network, can act as trigger of RRCConnectionRequest message by relay UE, in case relay UE SRB1 has not been established.
[bookmark: _Toc481504296][bookmark: _Toc481506979][bookmark: _Toc481586291][bookmark: _Toc481744037][bookmark: _Toc481763244]In order to relay RRC and NAS messages for remote UE, Relay UE can establish SRB1 via legacy RRC connection establishment procedure.
Step 3.2: DRB establishment by relay UE
In legacy LTE system, for DRB, it is the NAS message which causes MME action on bearer establishment necessity. This is applicable to Rel-13 L3 relay, i.e., it is still the upper layer of relay UE to trigger connection establishment to delivery data packets (i.e., IP packet sent from remote UE). 
However, considering now relay UE acts as a layer 2 relaying function module, the relayed packets would not automatically go up to upper layer of relay UE to notify NAS layer, so it is in fact the NAS layer of remote UE as the initiator, not relay UE. 
There could be two ways to establish DRB:
· Initiated by relay UE: Since relay UE cannot read NAS message sent from remote UE, it cannot differentiate 1) whether DRB establishment is needed, 2) or only default bearer is needed, or 3) default bearer and additionally dedicated bearer are needed. Therefore, if using NAS message of relay UE to initiate DRB establishment, both default and dedicated bearer(s) have to be pre-established to carry all possible QoS requirement by remote UE, i.e., no matter it is needed or not. Otherwise, explicit indication from remote UE to relay UE on PC5 interface is needed. 
[image: ]
Figure 1 DRB establishment initiated by relay UE
· Initiated by MME: After NAS message from remote UE is received by MME, if remote UE and relay UE link relationship is known by MME (e.g., based on the Remote UE Report message defined in Rel-13), it can trigger DRB establishment for relay UE, in order to establish DRB (at least for dedicated bearer(s)). In this way, the DRB of relay UE can be established only when needed (at least for dedicated bearer(s)).
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Figure 2 DRB establishment inedited by MME
[bookmark: _Toc481504297][bookmark: _Toc481506980][bookmark: _Toc481586292][bookmark: _Toc481744038][bookmark: _Toc481763245]NAS layer of relay UE is not aware of the QoS requirement of remote UE if without explicit indication from remote UE to relay UE.
[bookmark: _Toc481504298][bookmark: _Toc481506981][bookmark: _Toc481586293][bookmark: _Toc481744039][bookmark: _Toc481763246]MME is aware of the QoS requirement of remote UE based on NAS message(s) from remote UE.
Alternatives for radio bearer setup:
Therefore, there could be two types of solution:
· Alternative 1: SRB and DRB for default bearer are always established by relay UE, but DRB for dedicated bearer(s) is established only when needed;
· For SRB and DRB for default bearer: Relay UE initiate RRC connection establishment procedure (RRC procedure) and service request (EPC procedure) if PC5 communication is initiated, and packet forwarding by relay UE is needed. 
· For DRB for dedicated bearer(s): MME can initiate relay UE’s DRB establishment procedure based on NAS message from remote UE and the link relationship between remote UE and relay UE.
· Alternative 2: Both SRB and DRB (for both default and dedicated bearers) are always established, no matter needed or not;
· Relay UE initiates DRB establishment for default and dedicated bearers, to satisfy all possible QoS requirement by remote UE, even if not all are needed by remote UE for the time being.
In short, both alternatives can minimize the impact on specification, yet alternative 2 may cause the concern of unnecessary signalling overhead in RAN and CN due if DRB is not needed. Otherwise, explicit PC5 signalling on PC5 is needed to improve alternative 2. 
[bookmark: _Toc481744042][bookmark: _Toc481504301][bookmark: _Toc481504834][bookmark: _Toc481506985][bookmark: _Toc481507106][bookmark: _Toc481586296][bookmark: _Toc481763249]RAN2 discuss whether it is upper layer of relay UE itself or MME to initiate relay UE DRB establishment.

Conclusion
In section 2 we made the following observations:
Observation 1	Rel-13 sidelink relay feature controls PC5 resource availability using pre-configuration, system information and dedicated RRC signalling.
Observation 2	Rel-13 sidelink relay feature enforces relay UE to be in RRC_CONNECTED state for sidelink communication with remote UE.
Observation 3	Instead of PDN connection for Layer 3 UE-to-network relaying functionality, it is the radio bearer that is needed for Layer 2 UE-to-network relaying functionality.
Observation 4	For Layer 2 UE-to-Network relay UE, different bearers may be needed for remote UE message forwarding.
Observation 5	In order to relay RRC and NAS messages for remote UE, Relay UE can establish SRB1 via legacy RRC connection establishment procedure.
Observation 6	NAS layer of relay UE is not aware of the QoS requirement of remote UE if without explicit indication from remote UE to relay UE.
Observation 7	MME is aware of the QoS requirement of remote UE based on NAS message(s) from remote UE.

Based on the discussion in section 2 we propose the following:
[bookmark: _GoBack]Proposal 1	Reuse Rel-13 solution of relay related sidelink discovery resource configuration for Rel-15 FeD2D.
Proposal 2	RAN2 discuss whether relay UE is allowed to be in RRC_IDLE for relay related sidelink communication in Rel-15 FeD2D.
Proposal 3	RAN2 discuss whether it is upper layer of relay UE itself or MME to initiate relay UE DRB establishment.
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