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1. Introduction
In SA2#122bis, SA2 considered conditional conclusions for the FeD2D study item. In addition, they concerns with key issues and demand RAN2 to resolve these issues [1][2].
	SA2 would like to inform that the FS_REAR study item has been conditionally concluded with the following conclusions.
For these Key Issues the following solutions have been identified based on the assumptions in subclause 7.0 of TR 23.733:
· For Key Issue 1 (Authentication and Authorisation for Indirect 3GPP Communication), Solution 6.1.5.
· For Key Issue 2 (eRelay-UE Discovery and Selection), Solution 6.2.1.
· [bookmark: OLE_LINK35][bookmark: OLE_LINK36][bookmark: OLE_LINK143][bookmark: OLE_LINK144][bookmark: OLE_LINK136][bookmark: OLE_LINK137][bookmark: OLE_LINK142]For Key Issue 3 (Enhancements to Connection Setup between an eRemote-UE and an eRelay-UE), Solution 6.3.1 (normative work in SA2 is pending SA3 conclusion).
· For Key Issue 5 (Service Continuity), Solutions 6.5.2 (eRM-UE path switch) and 6.5.5 (handover of eRL-UE with eRM-UEs).
· For Key Issue 6 (Idle Mode Operation), Solution 6.6.2 (Option 2 based paging of TR 36.746).



In this contribution, we investigated the concerned 7 key issues from SA2. We summarized observation and feasible responses based on the completed RAN2 SI. Then, we reviewed RAN2 impacts and suggest proposals regarding the each issue.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2. Discussion
2.1 . Key Issue #1 (Authentication and Authorisation for Indirect 3GPP Communication)
2.1.1 PC5 Signalling Protocol is re-used between eRemote-UE and eRelay-UE; i.e., PDCP is required over PC5:
[RAN2 SI] According to [3], for PC5, “PC5 Signalling Protocol" is assumed to be used for establishing a secure connection and the legacy connection establishment procedure is assumed to be used.




Figure 23.10.2.1-1: User-Plane protocol stack for sidelink communication
[RAN2 response] This means that it is assumed that legacy PC5 connection is reused while a connection is established between a remote UE and a relay UE. According to 36.300 [4], the Access Stratum protocol stack in the PC5 interface for sidelink communication consists of PDCP, RLC, MAC and PHY as shown above. Therefore, although PDCP layer is not presented in L2 relay UE protocol stack shown in [3], it is naturally assumed that a PDCP layer is used during establishment of the PC5 connection between the remote UE and the relay UE.
Observation 1: RAN2 assumes that a PDCP layer is used during PC5 connection establishment procedure.

2.2 . Key Issue #2 (eRelay-UE Discovery and Selection)
2.2.1 The eRelay-UE’s AS layer is able to differentiate packets received over PC5 from the eRemote UEs, i.e. whether it is PC5-SP, PDCP packets towards eNB for different bearers (e.g. SRBs, DRBs), and indicate such to the eNB via the Adaptation layer:
[RAN2 SI] According to [3], an adaptation layer is supported over non-3GPP access for the short range link between the remote UE and relay UE. Adaptation layer header is added to PDCP PDU. The adaptation layer header on non-3GPP access includes a DRB identity. The SRBs of remote UE are carried in SRBs of relay UE and SRB identity is included in the adaptation layer for the non-3GPP case. No additional bearer identity is required to be exchanged between the relay UE and remote UE over the PC5.
[RAN2 response] It is assumed that a relay UE’s AS layer is able to differentiate packets received over PC5 according to SRB identity and DRB identity. Such identities are assumed to be provided in adaption layer. Therefore, remote UE’s adaptation layer is mandatory in case of the non-3GPP access. In contrast, legacy DRB identity using the 3GPP access is enough to distinguish associated DRBs. Therefore, adaptation layer applied to remote UE’ adaptation layer is not mandatory in case of the 3GPP access.
In addition, according to [5], PC-5 signalling is able to be differentiated by values of LCID for SL-SCH as below table. Therefore, when the packets received over PC5, the relay UE can obviously identify SRBs/DRBs based on the LCID included in MAC PDU.
Table 6.2.4-1 Values of LCID for SL-SCH
	Index
	LCID values

	00000
	Reserved

	00001-01010
	Identity of the logical channel

	01011-11011
	Reserved

	11100
	PC5-S messages that are not protected

	11101
	PC5-S messages "Direct Security Mode Command" and "Direct Security Mode Complete"

	11110
	Other PC5-S messages that are protected

	11111
	Padding



It is specified in Rel-13 that PC5-SP message uses a single PPPP value. If the PPPP value is differentiated from PPPPs of the user plane data, the PC5-SP and user plane data which should be forwarded to the eNB would be mapped to different bearers at the remote UE. Then, the relay UE is able to differentiate the PC-5 and PDCP packets towards eNB based on bearer identity included by adaptation layer or LCID.
Observation 2: Differentiating between PC5-SP and PDCP packets towards eNB is possible based on different PPPPs for PC5-SP and PDCP packets towards eNB.

2.3 . Key Issue #3 (Enhancements to Connection Setup between an eRemote-UE and an eRelay-UE)
2.3.1 PC5 Signalling Protocol is re-used between eRemote-UE and eRelay-UE:
[RAN2 SI] According to [3], for PC5, “PC5 Signalling Protocol" is assumed to be used for establishing a secure connection and the legacy connection establishment procedure is assumed to be used.
[RAN2 response] Therefore, it can be assumed that a secured legacy PC5 connection establishment procedure is reused between relay UE and remote UE.

2.4 . Key Issue #4 (EPS Bearer handling for Indirect 3GPP Communication)
2.4.1 The eRelay-UE’s PC5 AS layer is able to differentiate packets from different bearers (SRBs, DRBs) from a particular eRemote-UE:
[RAN2 SI] As we already answered in issue #2, according to [3], an adaptation layer is supported over non-3GPP access for the short range link between the remote UE and relay UE. Adaptation layer header is added to PDCP PDU. The adaptation layer header on non-3GPP access includes a DRB identity. The SRBs of remote UE are carried in SRBs of relay UE and SRB identity is included in the adaptation layer for the non-3GPP case. No additional bearer identity is required to be exchanged between the relay UE and remote UE over the PC5.
[RAN2 response] Therefore, the relay UE’s AS layer can differentiate packets from different bearers (SRBs, DRBs) from remote UE. (e.g., adaptation layer is required for non 3GPP access case).
In addition, according to [5], PC-5 signalling is able to be differentiated by values of LCID for SL-SCH as below table. Therefore, when the packets received over PC5, it can be obviously identified from which logical channel is based on the LCID.
Table 6.2.4-1 Values of LCID for SL-SCH
	Index
	LCID values

	00000
	Reserved

	00001-01010
	Identity of the logical channel

	01011-11011
	Reserved

	11100
	PC5-S messages that are not protected

	11101
	PC5-S messages "Direct Security Mode Command" and "Direct Security Mode Complete"

	11110
	Other PC5-S messages that are protected

	11111
	Padding



2.4.2 The adaptation layer between eRelay-UE and eNB is able to differentiate bearers (SRBs, DRBs) of a particular UE and apply QoS accordingly:
[RAN2 SI] According to [3], 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 classes, for one or multiple Remote UEs. An adaptation layer over Uu is supported to identify the remote/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 eNB and relay UE. For identifying bearer of the remote UE, a bearer identity is indicated by additional information included in adaptation layer header.
[RAN2 response] The adaption layer at the eNB can differentiate bearers (i.e., SRBs, DRBs) of a particular UE. Hence, the eNB can perform appropriate mapping between Uu DRB and bearers of the relay/remote UE according to the different QoS parameters. As described in response LS to SA2, supporting the QoS would be a possible topic to be further investigated in a work item
[RAN2 impact] RAN2 is required to discuss on how to decide the mapping rule i.e., one (or many) to one (or many) between PPPP and QCI value. In addition, the PPPP value is used for pool selection to support QoS for D2D communication. If such a new mechanism is applied to support PC5 QoS, RAN2 needs to consider whether maintain the legacy PPPP based pool selection scheme or not.
Observation 3: AS layer is able to differentiate bearer according to LCID and bearer identity included in adaptation layer and supporting of QoS is one of the topic in WI.

2.5 . Key Issue #5 (Service Continuity)
2.5.1 For direct to indirect UE-initiated path switch request the eNB allows HO triggered by an RRC message from the eRemote-UE:
[RAN2 SI] According to [3], path selection can be performed two options either network-initiated or UE-initiated as below.
Option 1: eNB configures the evolved ProSe Remote UE with set of criteria and the evolved ProSe Remote UE triggers a notification to the network when the criteria are met. The eNB decides if the evolved ProSe Remote UE should switch.
Option 2: eNB configures the evolved ProSe Remote UE with set of criteria and the evolved ProSe Remote UE can decide to reselect the path on its own when the criteria are met. After switching the path, the evolved ProSe Remote UE sends a notification/reconfiguration request message.
[RAN2 response] RAN2 considered UE-based handover procedure as one of the candidate solutions
2.5.2 For handover of eRelay-UE with eRemote-UE(s), the eNB handles the handover signalling of the eRelay-UE and eRemote-UE independently. The eNB ensures the handover signalling of the eRemote-UE is handled before the eRelay-UE signalling:
[RAN2 SI] According to [3], RAN2 and RAN3 studied about group handover. In this scenario, both of the remote UE (wearable device) and the relay UE are moved (i.e. in case of mobility) from one eNB to another eNB. The remote UE remains connected to the same relay UE.


Figure 5.1.2.4-1: Scenario for group handover 
[RAN2 response] Group handover is one of the signalling optimization of normal handover. Even without group handover, when the handover procedure is performed by network, the eNB can ensure the handover signalling of the linked remote UE is handled prior to relay UE signalling based on smart eNB implementation. The linked remote UE should receive related to HO messages before the relay UE moves to other cell. Such sequential HO procedure can be feasible While the relay UE’s HO procedure is not completed until the HO of the remote UE is not completed. Otherwise, such sequential HO is achieved by eNB implementation.
Observation 4: RAN2 understands the eNB ensures the handover signalling of the linked remote UE is handled prior to relay UE signalling based on smart eNB implementation.
[bookmark: _GoBack]
2.5.3 The eNB is able to handle measurement reports in all scenarios including when eRM-UE is out of coverage of the eNB and when the eRM-UE is under the coverage of another cell:
[RAN2 response] Remote UE is able to report the measurement results via relay UE if the remote UE is lined to relay UE. Otherwise, remote UE is able to report directly to the eNB.

2.6 . Key Issue #6 (Idle Mode Operation)
2.6.1 Forwarding of relevant SIB information and synchronization signals are used by the eRemote-UE in idle mode.
[RAN2 SI] According to [3], the relay UE supports relaying of system information for the linked remote UEs located in-coverage of E-UTRAN coverage as well as out of E-UTRAN coverage. The eNB can configure the relay UE whether it can forward the system information to linked in-coverage remote UEs. Alternatively the relay UE is expected to forward the system information to the in-coverage remote UE. The linked remote UE utilizes the system information of the serving cell of the relay UE.
[RAN2 response] The relay UE supports relaying of system information for the linked remote UE in-coverage as well as out of coverage. This implies that such relaying seems to be feasible in RRC_IDLE state since coverage remote UE out of is naturally assumed to be RRC_IDLE state. Of course, such the relaying is also feasible in RRC_CONNECTED state when the remote UE is in-coverage.
In RAN1#88b, it is agreed that in-coverage Relay UE can serve as a synchronization source for in-coverage Remote UE. Therefore, relaying of synchronization for the linked remote UE seems not to be necessary while the relay UE serve a synchronization source.
Observation 5: Forwarding of relevant SIB information can be performed while the linked remote UE is both RRC_IDLE and RRC_CONNECTED.
Observation 6: in-coverage Relay UE can serve as a synchronization source for in-coverage Remote UE so that forwarding of synchronization signals is supported.

2.6.2 Paging messages forwarded on PC5 is performed after but in conjunction with the eRemote-UE PO on Uu.
[RAN2 SI] From the SA2 point of view, option 2 is preferred. According to [3], Option 2: 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 evolved remote UE’s paging over short range link. This option is shown in Figure 5.1.2.2-2.


Figure 5.1.2.2-2: Paging for evolved ProSe Remote UE (Option 2)
[RAN2 response] In option 2, relay UE monitors its linked remote UE’s PO in addition to its own PO. In order that after PC5 link establishment is completed between relay UE and remote UE, the relay UE is able to be aware of PO of the linked remote UE. Therefore, if a paging message heading to the linked remote UE is received, it can forward the message aligned with the remote UE’s PO.
Observation 7: According to option 2, the relay UE monitors remote UE’s PO as well as its own PO. The remote UE’s PO needs to be informed to the linked relay UE after PC5 connection is established.

2.7 . Key Issue 7 (Support for Emergency and eMPS call from eRemote-UE)
2.7.1 Multiple priority bearers are multiplexed over the same eRelay-UE’s DRB.
[RAN2 SI] According to [3], 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 classes, for one or multiple remote UEs. It is also possible to multiplex traffic of relay UE itself onto the Uu DRB, which is used to relay traffic to/from remote UEs. How the mapping of the traffic between sidelink bearers and Uu bearers is done is up to the eNB implementation and the mapping is configured in relay UE by the eNB.
[RAN2 response] How the mapping of the traffic between multiple priority bearers and Uu bearers is done is up to the eNB implementation and the mapping is configured in relay UE by the eNB. Based on the mapping configuration, the relay UE can multiplex multiple priority bearers (from the linked remote UEs) over one of the DRBs of the relay UE.

2.7.2 The access stratum layer between eRelay-UE and eRemote-UE is able to provide priority treatment for the emergency and eMPS bearers.
[RAN2 SI] According to [3], 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 classes, for one or multiple remote UEs.
[RAN2 response] Since the eNB is able to know that the emergency call has happed, the eNB is able to provide the priority treatment for the emergency through bearer mapping.
Observation 8: the eNB is able to provide the priority treatment for the emergency through bearer mapping. 
3.  Conclusion
Observation 1: RAN2 assumes that a PDCP layer is used during PC5 connection establishment procedure.
Observation 2: Differentiating between PC5-SP and PDCP packets towards eNB is possible based on different PPPPs for PC5-SP and PDCP packets towards eNB.
Observation 3: AS layer is able to differentiate bearer according to LCID and bearer identity included in adaptation layer and supporting of QoS is one of the topic in WI.
Observation 4: RAN2 understands the eNB ensures the handover signalling of the linked remote UE is handled prior to relay UE signalling based on smart eNB implementation.
Observation 5: Forwarding of relevant SIB information can be performed while the linked remote UE is both RRC_IDLE and RRC_CONNECTED.
Observation 6: in-coverage Relay UE can serve as a synchronization source for in-coverage Remote UE so that forwarding of synchronization signals is supported.
Observation 7: According to option 2, the relay UE monitors remote UE’s PO as well as its own PO. The remote UE’s PO needs to be informed to the linked relay UE after PC5 connection is established.
Observation 8: the eNB is able to provide the priority treatment for the emergency through bearer mapping. 
Proposal 1: RAN2 needs to consider how to support QoS over PC5.
Proposal 2: RAN2 needs to consider pros and cons about the UE-initiated HO procedure.
Proposal 3: RAN2 considers not to pursue the group handover solution in FeD2D.
Proposal 4: The HO procedure of the relay UE should be considered to be completed after the HO procedure of the remote UE is completed.
Proposal 5: RAN2 needs to consider how to reduce HO signalling without group handover procedure.
Proposal 6: RAN2 needs to consider how to handle priority mismatch between remote UE’s DRB and relay UE’s DRB.
Proposal 7: RAN2 needs to consider how to treat high priority bearers from the remote UEs (i.e., emergency, eMPS).
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