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Text Proposal

BEGINNING OF CHANGES

7
Overall evaluation
7.0
Further assumptions
In addition to the assumptions captured in subclause 4.1, throughout this study the following assumptions have been made:

-
For Key Issue 1 (Authentication and Authorisation for Indirect 3GPP Communication):

-
PC5 Signalling Protocol is re-used between eRemote-UE and eRelay-UE; i.e., PDCP is required over PC5;
-
The eRelay-UE’s AS layer is able to differentiate packets received over PC5 from the Remote UE, 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;
-
For Key Issue 3 (Enhancements to Connection Setup between an eRemote-UE and an eRelay-UE): 

-
PC5 Signalling Protocol is re-used between eRemote-UE and eRelay-UE;

-
Pending SA3 decision the mutual authentication and security procedures can be omitted.

-
For Key Issue 4 (EPS Bearer handling for Indirect 3GPP Communication)
-
The eRelay-UE’s PC5 AS layer is able to differentiate packets from different bearers (SRBs, DRBs) from a particular eRemote-UE;

-
The adaptation layer between eRelay-UE and eNB is able to differentiate bearers (SRBs, DRBs) of a particular UE and apply QoS accordingly.
-
For Key Issue 5 (Service Continuity)
-
For direct to indirect UE-initiated path switch request the eNB allows HO triggered by an RRC message from the eRemote-UE.
-
For Group Handover (i.e., eRelay-UE handovers with eRemote-UE), 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.
-
The eNB is able to handle measurement reports received in all scenarios. When eRM-UE is out of coverage there are no measurement reports sent. 
-
For Key Issue 6 (Idle Mode Operation)

-
The DRX feature on PC5 is used to forward Uu paging messages 

-
Forwarding of relevant SIB information and synchronization signals are used by the eRemote-UE in idle mode. 

-
Paging messages forwarded on PC5 is performed after but in conjunction with the eRemote-UE PO on Uu.

-
For Key Issue 7 (Support for Emergency and eMPS call from eRemote-UE)

-
Multiple priority bearers are multiplexed over the same eRelay-UE’s DRB.
-
The access stratum layer between eRelay-UE and eRemote-UE is able to provide Priority treatment for the emergency and eMPS bearers, but not other bearers.
7.1
Key Issue 1

Clause 6.1 describes seven solutions for Key Issue 1: Solution 1, 2, 3, 4, 4B, 5, and 6.

Solutions 6.1.4 and 6.1.4B address only the partial issue of establishing a dynamic trust relationship between eRemote-UE and eRelay-UE. Because of that, these two solutions do not fully address Key Issue 1 and are not considered in this evaluation.

Solution 6.1.1 is a subscription based authorization in which the step to authorize a UE to be an eRelay-UE and the step to authorize a UE to be an eRemote-UE are separate. 

Solution 6.1.2 is based on existing NAS signalling (Service Request, Tracking Area Update, Attach) and requires extra authorization information to be exchanged among UEs, eNB and MMEs. In particular this solution requires inter-MME signalling. Similar comments apply to Solution 3.

Solutions 6.1.5 and 6.1.6 do not require inter-MME signalling and are based on the re-usage of existing NAS procedures and they have limited impact on the RAN and CN.

For Layer 2, for Key Issue 1, it is recommended to select Solution 6.1.5.

7.2
Key Issue 2

For this key issue there are currently three different solutions (Solution 6.2.1, 6.2.2 and 6.2.3). All three of them are based on the Rel-13 discovery procedure. The main differences between the three solutions are:

-
Solution 6.2.1: is based on the Rel-13 discovery procedure but it introduces new messages.

-
Solution 6.2.2: reuses the Rel-13 discovery procedure and extends the PC5_DISCOVERY messages with new optional IEs. It specifically addresses the case in which a L2 and L3 relays are implemented in the same relay.

-
Solution 6.2.3: reuses the Rel-13 discovery procedure and reserves the 2 LSBs of the Relay Service Code to indicate the type of relay (L2 or L3).

Brief evaluation

-
Solution 6.2.2 is an optimization for the scenario in which a L3 relay and a L2 relay are implemented in the same relay. In this case, its benefit is that the Rel-15 relay would send out a single advertisement message. It is not clear at the moment how a Rel-13 Remote UE behaves when receiving a message with the new IEs. It does not seem to bring meaningful benefits for the normal case in which there are separate L3 and L2 relays.

-
Solution 6.2.3 introduces backward compatibility issues because the Relay Service Code values it proposes to use to differentiate L2 and L3 relays may have already been used in some deployments.

-
Solution 6.2.1 is based on new message types that will only be understood by eRM-UEs and will remain independent from the Rel-13 L3 relays/remote UEs discovery.

For Layer 2, for Key Issue 2 it is recommend to select Solution 6.2.1.

7.3
Key Issue 3

For this key issue there are currently three different solutions (Solution 6.3.1, 6.3.2 and clause 6.1.6.1.3.3 in 6.1.6). All solutions are based on the legacy Service Request procedure specified in clause 5.3.4 in TS 23.401 [4], the only difference is that the RAN specified (in TR 36.746 [3]) L2-relay functionality is used to forward the signalling and user data between the eRemote-UE and the network. The main differences between the three solutions are:

-
Solution 6.3.1: For setting up the PC5 communication the legacy ProSe procedure for one-to-one communication is reused, with the change of new message types (In)direct Communication request/response, to indicate to the eRelay-UE that the one-to-one communication is for indirect communication.

-
Solution 6.3.2: For setting up the PC5 communication, this solution uses the new solutions in clause 6.1.3, 6.2.1 and 6.1.4B and sharing the eRelay-UE's C-RNTI and ECGI with the eRemote-UE. Furthermore, the solution is only for devices that have established a mutual trust relationship, since restricted discovery is required.

-
Solution in clause 6.1.6.1.3.3 in 6.1.6: For setting up the PC5 communication the legacy ProSe procedure for one-to-one communication is reused with the additional assumption that mutual authentication on PC5 can be achieved by using security keys shared (e.g., preconfigured certificates, pre-shared with user interaction) between the eRemote-UE and eRelay-UE.

Brief evaluation

-
Solution 6.3.1 has minimum impact compared to legacy TS 23.401 [4] and TS 23.303 [6] and can work for both open and restricted discovery

-
The sharing of identities in solution 6.3.2 creates some complexity compared to the legacy setup of the PC5 one-to-one communication. Furthermore the solution is limited to devices that have mutual trust relationship. 

-
Since the solution in clause 6.1.6.1.3.3 in 6.1.6 assumes that mutual authentication on PC5 can be achieved by using security keys shared (e.g., preconfigured certificates, pre-shared with user interaction) between the eRemote-UE and eRelay-UE, then this means that the eRemote-UE and eRelay-UE must have a mutual trust relationship.
NEXT CHANGE

8
Conclusions


For these Key Issues the following solutions have been identified based on the assumptions in subclause 7.0:

-
For Key Issue 1, Solution 6.1.5.

-
For Key Issue 2, Solution 6.2.1.

-
For Key Issue 3, Solution 6.3.1.
-
For Key Issue 5, Solutions 6.5.2 (eRM-UE path switch) and 6.5.5 (eRL-UE handover).

-
For Key Issue 6, Solution 6.6.2 (paging Option 2 of TR 36.746).
If RAN WGs are able to support the assumptions in subclause 7.0, the above identified solutions meet the SA1 requirements identified by the above Key Issues with the impact as identified in the related evaluation subclauses.
The final conclusions will depend on RAN WGs feedback.
END OF CHANGES
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