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1
Introduction

In RAN plenary #86 meeting, a new SID [1] for NR sidelink relay was approved and the following objectives are provided:
	1. Study mechanism(s) with minimum specification impact to support the SA requirements for sidelink-based UE-to-network and UE-to-UE relay, focusing on the following aspects (if applicable)  for layer-3 relay and layer-2 relay [RAN2];

A. Relay (re-)selection criterion and procedure;

B. Relay/Remote UE authorization;

C. QoS for relaying functionality;
D. Service continuity;

E. Security of relayed connection after SA3 has provided its conclusions;

F. Impact on user plane protocol stack and control plane procedure, e.g., connection management of relayed connection;
2. Study mechanism(s) to support upper layer operations of discovery model/procedure for sidelink relaying, assuming no new physical layer channel / signal [RAN2];


In this contribution, we would like to first have an overview on all aspects listed in the objectives and list the related potential sub-aspects from our point of view. Then detailed discussions will be performed on the aspects of QoS, protocol stack and control plane procedure and some related proposals will be provided, as well as the suggested TR skeleton of this SI.
2
Discussion
2.1 Overview on all aspects
First of all, we would like to share our consideration on the aspects as listed in the objectives from the perspective of RAN2. In details, several sub-aspects are provided for each single aspect as following.
Study aspect #1. Relay (re-)selection criterion and procedure

· Sub-aspect #1.1: On condition/criterion to be a relay UE and a remote UE

· Sub-aspect #1.2: On trigger condition to perform relay UE (re-)selection
· Sub-aspect #1.3: On radio link condition/criterion to select a relay UE at remote UE
Study aspect #2. Relay/Remote UE authorization

· Sub-aspect #2.1: On necessity of Relay/Remote UE authorization, and no RAN2 work is expected in SI phase

Study aspect #3. QoS for relaying functionality

· Sub-aspect #3.1: On guarantee end-to-end QoS requirement for remote UE from RAN perspective
· Sub-aspect #3.2: On Uu L2 and PC5 L2 parameters for a Uu SRB/DRB of remote UE 
· Sub-aspect #3.3: On Bearer mappings at remote UE and relay UE
Study aspect #4. Service continuity

· Sub-aspect #4.1: On the scenarios for service continuity in SI phase
· Sub-aspect #4.2: On AS procedure to support service continuity
Study aspect #5. Security of relayed connection

· Sub-aspect #5.1: On security for L2 and L3 (LS to SA3 for further check if necessary)
Study aspect #6. Impact on user plane protocol stack and control plane procedure, e.g., connection management of relayed connection;

· Sub-aspect #6.1: On protocol stack details for UP/CP
· Sub-aspect #6.2: On routing the data between remote UE and gNB
· Sub-aspect #6.3: On control plane procedure of remote UE

Study aspect #7: Discovery message transmission, i.e., the second objective

· Sub-aspect #7.1: On discovery message transmission in RAN aspect
Proposal 1: Capture the listed study aspects of UE-to-Network relay to the TR of NR sidelink relay SI as provided in Annex.
2.2 Solutions for L2 UE-to-Network relay
Considering the L2 UE-to-Network relay was studied in LTE FeD2D SI [2] and some conclusions were achieved as captured in TR 36.746, we believe it is beneficial to take the output of FeD2D SI and the progress of SA2 as baseline to reduce the standard efforts. Of course, we also need to take the mechanism difference between E-UTRA and NR into account since the FeD2D is studied based on E-UTRA. 
Limited by the contribution size, here we only have detailed discussion on the Study Aspect #3 and #6. The details of other aspects can be referred to other contributions [3], [4].
2.2.1 Solution for Study Aspect #3 (QoS for relaying functionality)
Guarantee end-to-end QoS for remote UE

In L2 UE-to-Network relay system, the remote UE accesses gNB via relay UE. When the service of remote UE triggered, the gNB obtains the QoS parameters from the core network. The QoS parameters can be understood as the end-to-end QoS requirements between gNB and remote UE, which should be satisfied by two hops of link in the UE-to-Network relay. The first hop is the PC5 link between remote UE and relay UE, and the second hop is the Uu link between relay UE and gNB.
From the perspective of gNB, it knows the link condition between Remote UE and Relay UE, as well as the Uu condition between gNB and relay UE with the existing mechanisms. In addition, in the L2 UE-to-Network relay system, both Uu and PC5 resource allocations are controlled by the gNB. Based on this, by implementation, the gNB is able to know how to satisfy the end-to-end QoS requirement by the two hops. For example, the gNB may divide the end-to-end QoS into per hop-by-hop QoS by implementation and make sure each hop-by-hop QoS to be satisfied by PC5 hop and Uu hop. In details, as illustrated in Figure 1, the end-to-end latency can be divided into two hop latency of 5ms via gNB’s implementation.
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Figure 1: QoS division based on gNB implementation

Proposal 2: In L2 UE-to-Network relay, gNB guarantees the end-to-end QoS requirement of remote UE by dividing end-to-end QoS parameters received from CN into QoS requirement on each hop, and configuring appropriate Uu and PC5 configuration.
Uu L2 and PC5 L2 parameters for a Uu SRB/DRB of remote UE 
In L2 UE-to-Network relay communication, remote UE's user plane and control plane packets are relayed above RLC via the Relay UE from the remote UE to network and vice versa. As illustrated as Figure 2, Uu SDAP and PDCP are terminated between the remote UE and the gNB, while RLC, MAC and PHY layers are terminated in each link (i.e. the PC5 link between the remote UE and the Relay UE, and the Uu link between the Relay UE and the gNB). The PDCP PDU of the remote UE is transmitted via SL RLC bearer between the remote UE and the relay UE and Uu RLC bearer between the relay UE and the gNB. Therefore, it is needed to study how to configure the associated RB for the remote UE to guarantee the end-to-end QoS. 
From the perspective of the whole link between remote UE and gNB, the configuration includes Uu SDAP (for DRB) and Uu PDCP configuration for the Remote UE, Uu RLC bearer configuration for the link between the Relay UE and the gNB, and SL RLC bearer configuration for the link between the Remote UE and the Relay UE.
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Figure 2: Protocol stack for layer 2 UE-to-Network relay

For SRB0 of the Remote UE, Uu RLC bearer configuration for the Relay UE can be predefined by specification and differentiated from the ones for the Relay UE’s SRBs. SL RLC bearer configuration for the link between the Remote UE and the Relay UE are also predefined by specification and differentiated from the ones for SL SRBs. 

Proposal 3: For Uu SRB0 of the Remote UE, related RLC bearer parameters on PC5 and Uu link are predefined by specification.  

For SRB1 and SRB2 of the Remote UE, we prefer to reuse the existing design, i.e., there will be default configuration for SRB1 and SRB2 which are includes Uu and PC5 hops. For Uu part, the existing default configuration can be reused. For PC5 part, a set of default configuration can be defined similar to the SL-SRB. In addition, we also think it is beneficial to support reconfiguration by the gNB as what we specified for the Uu SRB1/SRB2.
Proposal 4: For Uu SRB1 and Uu SRB2 of the Remote UE, related PDCP and RLC bearer parameters on PC5 and Uu link can be configured by gNB. 

For DRB of the Remote UE, Uu SDAP and Uu PDCP for the Remote UE and Uu RLC bearer for the Relay UE are configured by gNB as current manner. The SL RLC bearer is also configured by gNB. 

Proposal 5: For Uu DRB of the Remote UE, related Uu SDAP, Uu PDCP and RLC bearer parameters on PC5 and Uu link can be configured by gNB. 

Bearer mappings at remote UE and relay UE
For bearer mapping in L2 UE-to-NW relay, there are three bearer mapping process, which is shown in Figure 3. In principle, there are three types of bearer mapping model, whereas 1 to 1 mapping or N to 1 mapping or 1 to N mapping can be supported.
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Figure 3: Bearer mapping in L2 UE-to-Network relay

Let us analyse these mapping process case by case, regarding mapping process 1 at remote UE side, remote UE needs to map Uu PDCP entity to SL RLC bearer, whereas 1 to 1 or N to 1 mapping can be considered. However, in order to support N to 1 mapping, adaption layer between remote UE and relay UE needs to be supported, and such motivation to support N to 1 mapping is not clear. Therefore, in our understanding, only 1 to 1 mapping between Uu PDPC entity and SL RLC bearer at remote UE side is supported.

Proposal 6: For remote UE, only 1 to 1 mapping between Uu PDCP entity and SL RLC bearer is supported.

Regarding mapping process 2 at relay UE side, relay UE maps SL RLC bearer to Uu RLC bearer. Here the question is whether we need to support the case where multiple DRBs belonging to the same remote UE mapped to a single Uu RLC bearer of the relay UE. In fact this question was discussed in FeD2D [5] and the achieved answer is yes. To save the standard efforts, we prefer to follow the conclusion of FeD2D, i.e., the at the relay UE side, both 1 to 1 mapping and N to 1 mapping between SL RLC bearer to Uu RLC bearer are supported and correspondingly, the bearer ID of the remote UE should be added in the adaptation layer. 

Considering the remote UE supports 1 to 1 mapping Uu PDCP entity and SL RLC bearer and relay UE supports N to 1 mapping between SL RLC bearer and Uu RLC bearer, in the gNB side, the N to 1 mapping between Uu RLC bearer and Uu PDCP entity should be supported by gNB implementation.

Proposal 7: For relay UE, both 1 to 1 mapping and N to 1 mapping between SL RLC bearer and Uu RLC bearer are supported.
To achieve the overall QoS requirements, it is proposed that the network shall be in charge of deriving per-hop QoS parameters and providing Uu and/or SL bearer configurations. In line with above suggestion, a more reasonable and straightforward way is to let the network provide proper bearer/LCH mapping when configuring bearers.
Followings are the example how gNB can configure the bearer mapping:
· The Bearer ID, which identifies the Remote UE’s Uu DRB, can be added in the adaptation layer header for the bearer mapping at relay UE and gNB, in case N:1 mapping.
· At remote UE, the mapping table between Uu DRB ID to SL RLC ID is configured by gNB.
· At relay UE, the following mapping tables can be configured by gNB: 1) SL RLC ID to Uu RLC ID, for UL; 2) Bearer ID in adaptation header to SL RLC ID, for DL.
Proposal 8: In L2 UE-to-Network relay, all bearer/LCH mappings at remote UE and relay UE are configured by the gNB.
2.2.2 Solutions for Study Aspect #6 (Impact on user plane protocol stack and control plane procedure)
Protocol stack for 1-hop UE-to-Network relay

In SA2, the L2 UE-to-Network relay has been studied and protocol architectures for supporting L2 UE-to-Network relay have been captured in TR 23.752. From RAN2 perspective, it is reasonable to inherent SA2 conclusion.

For protocol architecture for the user plane and control plane, relaying is performed above RLC sublayer. As illustrated in Figure 4 and Figure 5, the remote UE's user plane and control plane data are relayed above RLC via the relay UE from the remote UE to network and vice versa. Uu SDAP, PDCP and RRC are terminated between the remote UE and the gNB while RLC, MAC and PHY are terminated in each link (i.e. the PC5 link between the remote UE and the relay UE and the Uu link between the relay UE and the gNB). 
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Figure 4: User Plane Stack for L2 UE-to-Network relay system
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Figure 5: Control Plane Stack for L2 -to-Network relay system

Traffic of one or multiple remote UEs may be mapped to a single DRB of Uu interface of the relay UE. Multiple Uu DRBs may be used to carry traffic of different QoS, for one or multiple remote UEs. It is also possible to multiplex traffic of relay UE itself into the Uu DRB, which is used to relay traffic to/from remote UEs. 

As discussed above, how the mapping of the traffic between sidelink bearers and Uu bearers is done is up to the gNB implementation and the mapping is configured in Relay UE by the gNB. An adaptation layer (e.g., BAP layer) over Uu is supported to identify the remote UE/relay UE and the corresponding bearer.

Within a Uu DRB, different remote UEs and different bearers of the remote UE are indicated by additional information included in adaptation layer header which is added to PDCP PDU. The remote UE is identified in the adaptation layer header on Uu by only local identifier (i.e. an index), which is known to at least the gNB and relay UE. The local identifier can be allocated by the relay UE and it is able to uniquely identify one remote UE in the scope of the relay UE. For identifying bearer of the remote UE, a bearer identity is indicated by additional information included in Adaptation layer header.

Proposal 9: No adaptation layer is needed in the SL hop for UE-to-Network relay.

Proposal 10: Adaptation layer above Uu RLC is needed in Uu hop for UE-to-Network relay.
Proposal 11: Bearer ID of the remote UE’s DRB should be added in adaptation layer, to support N:1 mapping between SL RLC bearer to Uu RLC bearer at relay UE.

Data routing between remote UE and gNB via relay UE
For this sub-aspect, both DL and UL procedures should be considered. As mentioned above, multiple remote UEs can access the gNB via the same relay UE. To distinguish the remote UEs, an local identifier is needed between relay UE and gNB. Here we would like to take the data transmission between gNB and remote UE via relay UE as the example to illustrate the routing mechanism based on the local identifier. The network architecture can be illustrated in Figure 6.
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Figure 6: Illustration for data routing between remote UE and gNB via relay UE

Step1: The gNB knows which UE (i.e., relay UE, remote UE1 or remote UE2) the DL data belongs to.

The gNB establishes higher L2 entities (i.e., Uu SDAP and Uu PDCP) for the DRBs of each UE sharing the same lower L2 entities (i.e., RLC and MAC) and gNB maintains the UE context including the local identifier of each UE.

When DL data arrives from one PDCP entity, the gNB knows which UE the PDCP entity belongs to. Correspondingly, the gNB is able to determine the local identifier to be included in the adaptation layer header. Then gNB sends the PDCP PDU together with the Adaptation layer header to relay UE.

Setp2: Relay UE receives the data and determines which remote UE the data belongs to.

Previously, the relay UE and gNB have exchanged the local identifier, which means relay UE and gNB can use it as a reference to the dedicated remote UE. 

Upon receiving the data from gNB, the relay UE is able to interpret the adaptation layer header and get the included information, i.e., local identifier. Based on the local identifier, the relay UE is able to know the associated remote UE. 

For uplink data transmission, the whole procedure is similar, i.e., the relay UE receives uplink PDCP PDU via the SL unicast from the remote UE. Relay UE is able to determine the local identifier based on the configuration previously provided by the gNB. Then relay UE adds adaptation layer header including local identifier to the received PDCP PDU. At last, relay UE transmits the PDCP PDU together with adaptation layer header to gNB.

Proposal 12: For UE-to-Network L2 relay, a local identifier, included in adaptation layer header, is used for routing. 

Proposal 13: The local identifier is allocated by a relay UE and uniquely identify one remote UE in the scope of the relay UE.
As mentioned in the SID, although we only support 1 hop UE-to-Network relay in this version, forward compatibility for multi-hop relay support in a future release needs to be taken into account. Keep this in mind, we think one field is to be introduced in the Adaptation Layer Header with reserved values.
Proposal 14: Introduce reserved bit(s) in Adaptation Layer Header to support forward compatibility for the routing of multi-hop relay in future release
Impact on control plane procedure of remote UE
For this aspect, we considering the following sub-aspects:

· The basic procedure to establish RRC connection for remote UE 

· DL reachability (i.e. paging)

· The system information delivery for remote UE 

· The access control procedure for remote UE

· The RRC state to be supported for remote UE and relay UE

The basic procedure to establish RRC connection for remote UE 

Take the RRC_IDLE to RRC_CONNECTED change as an example. The whole procedure can be illustrated as in Figure 7. Note that the circle at relay UE in Step3~Step7 means relaying handling, i.e., adding adaptation layer header for uplink signal transmission, or removing adaptation layer header for downlink signal transmission.
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Figure 7: RRC Connection Establishment

Step1: Relay UE discovery.

In general, we think the basic discovery procedure defined in LTE can be reused as well as the Relay UE (re)selection criteria.

Step2: Unicast connection establishment.

The unicast connection between Remote UE and Relay UE should be established. The details are pending on SA2.

Step2a/2b: Unified access control.

As discussed in the following, the access control on remote UE is supported in this procedure.

The relay UE may provide UAC parameters to remote UE when SL unicast connection is established. For example, it can be transmitted via the SL RRC message as dedicated parameters or included in SIB1 as a RRC container.

Upon reception of the UAC parameters, the remote UE performs the Access Control by itself. If the access is allowed, the remote UE triggers RRC Setup procedure with gNB via relay UE.

Step3: Remote UE sends Uu RRCSetupRequest to gNB via relay UE.

Remote UE transmits RRCSetupRequest message to relay UE so that relay UE could relay this message to gNB. In details the remote UE could transmit RRCSetupRequest message to relay UE via a default SL RLC bearer, i.e., a default SL RLC bearer should be introduced to support the transmission of SRB0 related messages, e.g., RRCSetupRequest, RRCSetup.

Upon reception of the RLC SDU encapsulating RRCSetupRequest via the default SL RLC bearer between the remote UE, the relay UE is able to know it is a new remote UE. Then the relay UE allocates a local identifier for the remote UE and store it as the context of the remote UE together with the unicast connection ID, i.e., SRC L2 ID, DST L2 ID.

Further, relay UE forwards the received RRCSetupRequest message to gNB, e.g. via a default Uu RLC bearer. In details, relay UE adds the adaptation layer header including local identifier to the received RRCSetupRequest message and then transmits the adaptation layer PDU to gNB. The default Uu RLC bearer is introduced to carry SRB0 related messages in Uu.

Step4: gNB transmits RRCSetup message to remote UE via relay UE.

If gNB accepts the request from remote UE, it responses the RRCSetup message to remote UE via relay UE. In details, the gNB adds adaptation layer header including the local identifier to the RRC PDU and transmits this adaptation layer PDU to relay UE. 

Upon reception of the adaptation layer PDU encapsulating RRCSetup message, the relay UE acquires the local identifier from the adaptation layer header and determines the linked remote UE based on this local identifier. Then the relay UE is able to relay the received RRC PDU to remote UE.

Step5: Remote UE transmits RRCSetupComplete message to gNB via relay UE.

Remote UE generates PDCP PDU encapsulating the RRCSetupComplete message and transmits this PDCP PDU to relay UE via sidelink unicast connection. 

Upon reception of the PDCP PDU encapsulating the RRCSetupComplete message, the relay UE is able to determine the associated local id. Then relay UE adds adaptation layer header including the local identifier to the PDCP PDU and sends it to gNB.

The protocol stack applied in the RRCSetupComplete message transmission procedure is illustrated in Figure 5.

Step6: Initial AS Security Activation procedure between remote UE and gNB.


Initial AS Security Activation is performed between remote UE and gNB via Relay UE.

Step7: RRC Reconfiguration procedure between remote UE and gNB.


Similarly, the RRC Reconfiguration is performed between remote UE and gNB via relay UE.

Proposal 15: The legacy Uu RRC procedure can be reused to establish RRC connection between remote UE and gNB via relay UE.

DL reachability (i.e. paging)

For DL reachability, the FeD2D conclusion provided in TR 36.746 can be inherited. In details, the relay UE monitors its linked remote UE's PO in addition to its own PO. The remote UE does not need to attempt paging reception over downlink while linked to the relay UE. The relay UE may need to monitor multiple paging occasions. The relay UE has to know the paging occasion of the remote UE and has to decode a paging message and determine which remote UE the paging is for. Also, the relay UE may need to relay the remote UE's paging over short range link. This solution is shown in Figure 8.
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Figure 8: Paging for Remote UE
Proposal 16: Relay UE monitor the PO of remote UE, in order to forward the paging message to remote UE.

The system information delivery for remote UE 

The relay UE supports relaying of system information for the linked remote UEs located in-coverage as well as out of coverage. The linked remote UE utilizes the system information of the serving cell of the relay UE.

Not all system information is relayed to the linked remote UE via the relay UE. Essential system information, e.g., UAC parameters of the serving cell, is required to be relayed from the relay UE to all linked remote UEs via PC5 RRC message. For others, dedicated Uu RRC message can be used by remote UE to request gNB to send requested SIB via RRC message in RRC connected, which is introduced in Rel-16.

The system information is not delivered periodically to the remote UE, but only when deemed necessary. The relay UE can determine that system information delivery is deemed necessary for the remote UE when updated.
Proposal 17: Essential system information, which is necessary for cell access for remote UE, can be forwarded from relay UE to remote UE via PC5 RRC message.
The access control procedure for remote UE

In principle, the Access Control check is performed at remote UE using the parameters of the cell it intends to access. One alternative solution is illustrated in Figure 7 (Step2a and Step2b) that the remote UE acquires the UAC parameter from the relay UE via SL RRC message.
Proposal 18: The access control check is performed by remote UE itself.

The RRC state to be supported for remote UE and relay UE

In principle, the relay UE should stay in RRC_CONNECTED state as long as one linked remote UE is in RRC_CONNECTED state.

For remote UE in RRC_IDLE state, its linked relay UE can be in RRC_CONNECTED state or RRC_IDLE state.

Observation: For RRC_INACTIVE state, it is assumed that the handling can be similar as RRC_IDLE state. So the details can be further discussed in WI phase.
Proposal 19: Relay UE stays in RRC_CONNECTED state as long as one linked remote UE is in RRC_CONNECTED state.
Proposal 20: In case remote UE is in RRC_IDLE state, its linked relay UE can be in RRC_CONNECTED state or RRC_IDLE state.

3
Conclusion

In this contribution, we discussed the framework of L2 UE-to-Network relay in details and made the following proposals.
Proposal 1: Capture the listed study aspects of UE-to-Network relay to the TR of NR sidelink relay SI as provided in Annex.

Proposals for Study Aspect #3 (QoS for relaying functionality):
Proposal 2: In L2 UE-to-Network relay, gNB guarantees the end-to-end QoS requirement of remote UE by dividing end-to-end QoS parameters received from CN into QoS requirement on each hop, and configuring appropriate Uu and PC5 configuration. 
Proposal 3: For Uu SRB0 of the Remote UE, related RLC bearer parameters on PC5 and Uu link are predefined by specification.  

Proposal 4: For Uu SRB1 and Uu SRB2 of the Remote UE, related PDCP and RLC bearer parameters on PC5 and Uu link can be configured by gNB. 

Proposal 5: For Uu DRB of the Remote UE, related Uu SDAP, Uu PDCP and RLC bearer parameters on PC5 and Uu link can be configured by gNB. 

Proposal 6: For remote UE, only 1 to 1 mapping between Uu PDCP entity and SL RLC bearer is supported.

Proposal 7: For relay UE, both 1 to 1 mapping and N to 1 mapping between SL RLC bearer and Uu RLC bearer are supported.
Proposal 8: In L2 UE-to-Network relay, all bearer/LCH mappings at remote UE and relay UE are configured by the gNB.
Proposals for Study Aspect #6 (Impact on user plane protocol stack and control plane procedure)
Proposal 9: No adaptation layer is needed in the SL hop for UE-to-Network relay.

Proposal 10: Adaptation layer above Uu RLC is needed in Uu hop for UE-to-Network relay.
Proposal 11: Bearer ID of the remote UE’s DRB should be added in adaptation layer, to support N:1 mapping between SL RLC bearer to Uu RLC bearer at relay UE.

Proposal 12: For UE-to-Network L2 relay, a local identifier, included in adaptation layer header, is used for routing. 

Proposal 13: The local identifier is allocated by a relay UE and uniquely identify one remote UE in the scope of the relay UE.

Proposal 14: Introduce reserved bit(s) in Adaptation Layer Header to support forward compatibility for the routing of multi-hop relay in future release
Proposal 15: The legacy Uu RRC procedure can be reused to establish RRC connection between remote UE and gNB via relay UE.

Proposal 16: Relay UE monitor the PO of remote UE, in order to forward the paging message to remote UE.

Proposal 17: Essential system information, which is necessary for cell access for remote UE, can be forwarded from relay UE to remote UE via PC5 RRC message.
Proposal 18: The access control check is performed by remote UE itself.

Observation: For RRC_INACTIVE state, it is assumed that the handling can be similar as RRC_IDLE state. So the details can be further discussed in WI phase.

Proposal 19: Relay UE stays in RRC_CONNECTED state as long as one linked remote UE is in RRC_CONNECTED state.
Proposal 20: In case remote UE is in RRC_IDLE state, its linked relay UE can be in RRC_CONNECTED state or RRC_IDLE state.
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5 Annex: proposed TR skeleton for NR sidelink relay
X
Study Aspects for UE-to-Network relay
X.1
Study aspect #1: Relay (re-)selection criterion and procedure
Following sub-aspects could be studied:
· On condition/criterion to be a relay UE and a remote UE

· On trigger condition to perform relay UE reselection
· On radio link condition/criterion to select a relay UE at remote UE
X.2
Study aspect #2: Relay/Remote UE authorization

Following sub-aspect could be studied:
· On necessity of Relay/Remote UE authorization

X.3
Study aspect #3: QoS for relaying functionality

Following sub-aspects could be studied:
· On guarantee end-to-end QoS requirement for remote UE from RAN perspective

· On Uu L2 and PC5 L2 parameters for a Uu SRB/DRB of remote UE

· On Bearer mappings at remote UE and relay UE

X.4
Study aspect #4: Service continuity

Following sub-aspects could be studied:
· On the scenarios for service continuity 

· On AS procedure to support service continuity

X.5
Study aspect #5: Security of relayed connection

Following sub-aspect could be studied:
· On security for L2 and L3 (LS to SA3 for further check if necessary)

X.6
Study aspect #6: Impact on user plane protocol stack and control plane procedure

Following sub-aspects could be studied:
· On protocol stack details for UP/CP 

· On routing the data between remote UE and gNB

· On control plane procedure of remote UE

X.7
Study aspect #7: Discovery message transmission

Following sub-aspect could be studied:
· On discovery message transmission in RAN aspects
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